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. SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUQUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
180 BLOWS PER FOOT ACCORDING TG STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SCIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

RADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 70 COARSE
_UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO
POORLY GRADED)

GAP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwQ OR MORE SIZES.

ANGULARITY OF GRAINS

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

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

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

ALLUVIUM (ALLLV.) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA,
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

o O Sl R i
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CveTALLIE N T0 COATSE GRATN TONEDUS A VETAMORPHIC ROTK TR AT WHICH 1S 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC, ARE USED IN DESCRIPTIONS ROCK CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. ' (5% PASSING *200) (3857 PASSING #200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQOUS (CALC. - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 [a-3] A2 a4 [a-5]a6 A7 COMPRESSIBILITY sggkcmgéALLlNE SEDIMENTARY ROCK THAT WOULD YEILO SPT REFUSAL IF TESTED. ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. 2 are SLIGHTLY COMPRESSIBLE LIGUID LIMIT LESS THAN 38 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
I MODERATELY COMPRESSIBLE LIGUID LIMIT 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _
SYMBOL NN HIGHLY COMPRESSIBLE LIGUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK I T} SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RECOVERY RECJ - TOTAL LENGTH COF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED Ev TOTAL
™ i T L LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% r:assmc SILT- ook PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. f'% 2 wxka kL M G:g?’t‘é—““ cLaY orar ORGANIC MATERIAL GR“S'(;LI"L-QR S'Lgo“lf;‘“ OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
» 200 |15 MxP5 Mo MX|35 My{35 M35 MxB5 My36 Ml MM38 MM M 801L$ TRACE OF ORGANIC MATTER 2 -3 3 -6y TRACE |- 102 FRESH :ES!;E;Rk??H&gs:ZLﬁtISNsRIGHT.FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER OIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 : HORIZONTAL.
tlﬂélgcul*& . 40 MX|41 MN [40 MX41 MN |48 MX[41 MN (49 MXI41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 5% 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
L ¥ MX | NP fig mxlie Mx[in M BT MN e Mx 19 Mxfit M MY | e o wigHLy | HIGHLY ORGANIC % >20% HIGHLY 357 AND ABOVE . SLL) EgYi’T?éfs?m ﬁ;o;:rusgecmen FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX| @ 2 e 4 Mx_ |8 Mx 12 Mxpis Mxfo i MODERATE 1 oRGaNIC GROUND WATER sLioHT HOCK GENERALLY FRESH. JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 10 FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOIL 4 > IDES RELATIVE TO ONE AN 2
USUAL TYPES|STONE FRAGS.| . o | opy 7y oR cLAYEY SILTY | cLavEY ORGANIC s \VA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR SIDES REL O ONE ANDTHER PARALLEL T0 THE FRACTURE
OF MAJOR |GRAVEL AND |\ | GRAVEL AND SAND SOILS SOILS 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.
S:JE:]A%:G S ) MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
. FAIR TO \/ Pu PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE . DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE FLODD PLAIN (F.P.) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
— O~ SPRING OR SEEPAGE WITH FRESH ROCK. THE STREAM.
PLOF A-7-5=L.L.- 30 :P.LOF A-7-68 >1L.L.- 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FORMATION (M. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED P (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK’ SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE 1SQTRENGTH S??SWSAS!LE%EQE'%E;‘IEN o owt TEST BORING SAMPLE F_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) (TONS/FTR ) v DESIGNATIONS ==
SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED . }
VERY LOOSE < SOIL SYMBO ALUGER BORING SEVY IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALL ¥ LOOSE 470 10 - - - BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. 175 LATERAL EXTENT.
GRANULAR - .
MATERIAL MEgéi;:P;EDENSE 12 T0 30 N4 ARTIFICIAL FILL OTHER THAN CORE BORING 86- SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES > 109 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS QUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) e 30 T0 50 ROADWAY EMBANKMENTS SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT | MOTTLED MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
R R INFERRED SOIL BOUNDARIES ST- SHELBY TUBE V. SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT @ <0.25 fO MONITORING WELL SaMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 10 0.5 INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YIELDS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
- PIEZOMETER
STERIAL MEg]Tl:?F ST ; Ig 185 es 10 A NSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL 1702 ALLUVIAL SOIL BOUNDARY RT- RECOMPACTED SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S
(COHESIVE) VERY STIFF 15 10 30 270 4 SLOPE INDICATOR TRIAXIAL SAMPLE D et - - ROCK QUALITY DESIGNATION R.0.0. - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD 38 >4 25/025 DIP/DIP DIRECTION OF O steiation CBR - CBR SAMPLE . ROCK SEGMENTS EQUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
R TRUCTUR MPL R HARDN EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE OCK STRUCTURES
. . SPT N-VALUE ) o ) i A . .
) - VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 1 @ 60 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 28 @42 0.25 0.875 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay TO DETACH HAND SPECIMEN. 70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
(BLDR. (COB.) (GR) SAND SAND (sL) (€LY AR - AUGER REFUSAL PMT - PRESSUREMETER TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE
- - - (CSE. SD.) (F. 5D . . BT - BORING TERMINATED SD. - SAND, SANDY HaRD EXCAVATED BY HARD BLOW F A GEGLDGISTS PICK. PAND SPECIMENS CAn £ DETACHED SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 305 75 2.0 .25 .05 2.005 E;T C'ESLE PENETRATION TEST Z'EI SsltITme‘tlY BY MODERATE BLOWS. ' SLIP PLAKE.
sIZE IN. 12 3 - .- STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR B.P.F.) OF
CSE. - COARSE TCR - TRICONE REFUSAL ::ggéw gz: gg gzgggi&gm(’:‘f‘f&“&?ﬁpls"%sigggz ﬁé?’:&?ﬁﬁaugzgBCNLZEQDOF;S&SK gf“;L‘E A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL. _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST 7Y - UNIT WEIGHT FOINT OF & GEOLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN .1 FODT PENETRATION
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST - DRY UNIT WEIGHT WITH 60 BLOWS.
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO d SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F. - FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LI0UID; VERY WET. USUALLY FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED S A PERCENTAGE.
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STBATA BOCK QUAITY DESIONATION (SR - A MEASLRE (F ROCK UALITY OESCRISED Bt ,
Lt _ | Liouo LMt FRAGS. - FRAGMENTS SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR G NCHES DIVIDED BY THE
oL asTIC MED. - MEDIUM FINGERNALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
- - SEMISOLID; REQUIRES DRYING TO - TOPSOIL (T,S.)- SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R WET - o ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING CONTAINING ORG
o Pl o PLASTIC LIMIT . HAMMER TYPE: IERM SPACING IERM THICKN BENCH MARK: BL-5 Nail set in pavement
ORILL LNITS: ADVANCING TOOLS: VERY WIDE MORE THAN 10 FEET VERY THICKLY BEODED o4 FEET Cri
oM_L OPTIMUM MOISTURE - MOIST - ™M) SOLID; AT OR NEAR OPTIMUM MOISTURE D CLAY BITS AUTOMATIC D MANUAL WIDE 310 mH F’;E"f THICKLY BEDDED L5 - 4 FEET -L- sta. 16+22.1 60.83' right. E— v3 -
sl SHRINKAGE LIMIT (] woene s 0 MODERATELY CLOSE 170 3 FEET VERY THINLY BEDDED 003 - oue FEET —
6 CONTINUOUS FLIGHT AUGER ) X . -
- oRY - © REQUIRES ADDITIONAL WATER TO 0 CORE SIZE: 5‘(—;33ECLOSE EISST'?HL NFEnTs et A oroa - ons FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [] s HoLLow aucers s § THINLY LAMINATED < 0.008 FEET
INDURATION WEATHERED ROCK BOULDERS,
PLASTICITY X eve-as [ ero Facen Fincer sirs DX-~_02 COBBLES AND GRAVEL IN SOIL
PLASTICITY INDEX (D> DRY STRENGTH ] FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 25 VERY LOW CME-550 RS FRIA RUBBING WITH FINGER FREES NUMEROUS GRAINS; ALLUVIUM / COLLUVIUM
LOW PLASTICITY 6-15 SLIGHT U casing  [X] W/ ADVANCER TS BLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. UL CRYSTALLINE ROCK WITH SOIL BOULDERS
MED. PLASTICITY 16-25 MEDIUM . :
HIGH PLASTICITY 2 oR MORE IoH [ rortesLe HoisT ] wcone STEEL TEETH [[] rost HoLe piccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
. D D HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER, NON-CRYSTALLINE ROCK WITH SOIL
o TRICONE * TUNG.-CARB. : d i
COLOR |:| OTHER D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL -BRN, BLUE-GRAY) X core it [ vene sveen test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer ] omuer [ omer EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/15/00




Gctober 11, 2005

Mr. Don Moore

Consultant Coordinator

North Carolina Department of Transportation
Geotechnical Unit

P.O. Box 25201

Raleigh NC 27611

Re: Structure Foundation Investigation Report
Bridge No. 321 over the Watauga River on SR 1598 (Gmndfather Road)
Watauga County, North Carolina
Project No. 33655.1.1
1D B-4318

Project Description:

The subsurface investigation for the referenced project has been completed and compiled into this

geotechnical package. This report reflects comments as provided by your office. The purpose of this

exploration was 1o investigate the subsurface conditions with drilling, sampling, laboratory testing and
engineering analysis. Field and laboratory procedures were performed in accordance with applicable
ASTM and AASHTO specifications and NCDOT methods for geotechnical engineering and design.

The project site is located on SR 1598 (Grandfather Road) approximately 10 miles southwest of Boone
NC, near the Avery and Watauga County line. SR 1598 will be sixght!y re-aligned {o accommodate a new
three-span bridge over the Watauga River at this location. This new structure will have a width of 25, a
length of 125’ and a skew angle of 90° with -L-. Fill depths at the abutments range from 8 to 15 feet.
Abutment slopes of 1.5H:1V shall be covered with Class Il Rip-Rap erosion protection. Earthwork is not
proposed at the interior bents.

The field investigation was conducted between August 25 and August 30. Eight test borings were
advanced using a track-mounted CME 45C drill rig with NW casing. Upon termination of c*asing
advancement, the underlying material was cored in each boring, utilizing Longyear NQ2 wireline coring
equipment with diamond impregnated bits and water from the Watauga River. Borings were surveyed
and staked by NCDOT personnel, with F&H surveyors prowdmg additional field data.

The collected soil and rock samples were v%‘sua!}y described in the field, vis,‘ualiy grouped into strata
units and then described on the field logs. Laboratory testing consisted of liquid iimig plastic limit, rock
unconfined compression, sieve and hydrometer grain size analysis. A representative sample of the

material from the channel bed and bank was also subjected to Iabﬂrato:y analysis. Rock core data’

mcludmg idenuﬁed and described rock type, Core Recovery (REC) and Rock Quality Designation (RQD)

were determined for each core run interval, as well as Strata Recovery and Strata Rock Quality

Deszgnatson (SREC and SRQD) for each discrete rock unit. Rock core specimens were selected for
laboratory testing of unconfined compressive strength

The project site is Iﬂcazted wimin me Grandfather Mwmam window, a fealure resuwng from the erosion

of overlying thrust sheets. Lithic units exposed are assigned to the Grandfather Mountain Formation.

Typically materials are Late Proterozoic metasedimentary and metavolcanic sequences reported to be
found only within the &andiatkm Mountain window. The: Grandfather M«;untam window is snnounded ,

. by g‘;ﬂeiss and granitic gﬂms& of the Tablerock and mue Ridge thrust sheets,

Rock coring apetations conducted at the bxiﬁge site. mtmepted alluvial, coltuvial and msiduai -origin

- imaterials. Altuvial materials consist of cobbles, gravel, sand and clay deposited in irregular thickness
- across the site. Boulders are noted within alluvium units and exposed at the surface but likely were
‘ de;w&ited from up stage tbmugh gravity movement, Colluvium units consist of boulders and cobbles.

with finer gradation materials infilling between the boulders and cobbles. Residual units consist of

mudstone and meta-silistone underlying the colluvium materials, Advariced ‘borings were terminated in

~ mudstone or meta-silistone at elevations ranging from 3493.4 feet to 3483.6 feet, although the inferred

~ rock line is interpreted to range from 3504.0 feet to 3491.4 feet beneath the proposed structure. All
mtemepmf units exhibi: waatheﬁ‘ng eham:temliﬂs ranging Exom fresh to comgs!etm

o ’rﬁe tapagmphy surmundmg the site is aomina&eci hy Gtanﬁfather Mountain to the south. 'fopographic

urs suggest the presence of a slide or gravity deposit undérly%ng the site. River and creek channels

oly incised and narrow, In-situ rock auicmps were not noted at tl:m site as all surfaee matenals

- are mﬁerpreied to be aﬂwiam m caﬁtmm

'Threet ;m:dommam materi&! types, baseé upon response to standa:d pene&ratxon testing, obsewanom
review of rock core samples, and laboratory testing were identified within the borings: alluvium,
~ colluvium and bedrock. The alluvial materials were composed of silts, gravels and silty gravels as well
~as a variety of cobbles. Standard penetration testing produced “N” values ranging from 40 to 100+
R ,biaws per foot throughout the proposed site. Samples of the colluvium material primarily consisted of
o lers, cobbles, gravel, sand and clay infill, as well as intervals of competent rock (boulders) and
= fweamemd rock. Sampies of
- fm =

recovered bedmek indicate a wide range of weathering characteristics
eiy weathered Rm:k tmeonﬁned mmpmssion testmg m mck core

L g (soi :
g g fm ;:iaae to vexy c&we tmr; Qxicfe staining was mted iu some QI the aimvmm ami colfuvium deposies ?
L amf thmugmt me residﬁak mak, 'i‘races ef pyrim Ware nated within the' mndstme and m&m—sﬁﬁswﬂe :




A ﬁeid Scour report was cenducted on the existing Bridge No. 321 over the Watauga vaer on SR 1598 as
part of this prcieet. The scour imestigaﬁon was petférmed during the field ixwes&gaﬁm and is included

in thss reptort,

. Nates to Desfg@ |

' l)ocumnteé potenﬁa!ty unstable materials (colluvium) and severely to compietefy weathered intervats
were encountered in the rock core samples. The colluvium consisted of large boulders (12“+) to

gravels (0. 75“) with a soil matﬁx in patt.
Closure:
This geatecbnical investigation is based upon the Preliminary General [)rawing dated April 5, 2005,

- Changes to this design may require alteration and modification to the information discussed in this
~ report. It should be noted that the presentations and discussions in this report are generalized
~ interpretations of available information. Soit and rock descriptions and indicated boundaries are based

on engineering interpretation of available subsurface information obtained at selected locations and

| - may not necessarily reflect the actual variations in subsurface conditions between borings and samples.

~ Thank you for the oppaﬁnmty to provide gectechnical engineering services. Piesasa contact our office if

you have questions or ccmments

k Respectfuﬁy, ,
' namca& nurcazsm, mc.

Sl

~ ShawnP. Washer,PE{ ;
\Fxce Presrdent .

YD Michael Gtagg,?(;* S e
‘ ;Pfa;ect Geoiogxst




Florence & Hutcheson, Inc
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VALLE CRUCIS, & GRANDFATHER MOUNTAIN
QUADRANGLES

NORTH CAROLINA - WATAUGA COUNTY
7.5 MINUTE SERIES (TOPOGRAPHIC)
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SCALE IN FEET




B-43i8
’
GENERALIZED SUBSURFACE PROFILE 13’ Lt. of —L-
G 121 O e _ R, 3550

- o) Aluvium - Dark brown & gray, medium $tiff to hard,sit (A-4l -
— : b.) Roadway Embankmen’r Brown, med. dense, sitty gravel& sand 4A 2-4), : ’
~ c) Muvium - Dark Brown, dense, silty gravel (A-2-4), : i
- ‘EB1-A ¢ Bl-A d) Muvium - Dark brown & gray, very dense, cobbles (4714 q‘avel(o.m B2-A EB2-A | _
n 15+82 -L- 16+02 -L- eJ Aluvium - Gray, Brown, pink & traces light green, sii. weathering w/intervals sev. eathering, mod. hard to } 161+ 81 —-L- 17+07 -L- 7
- 3540 @ 13’ Lt. @ 7'L. seans very soft, boulders 1213, cobbles (418 grovellD.T5™M, Meta-arkose & Diabase, seans of sit & sand. @ 7Lt @ 13'u 3540
[T nm——m—nm—n—m—myyyym— - rmmmmm——  — e “ETMIGVIGA S GF oY, white, B, orahge, p:r;k med. grained, fresh ¥6 sl visathering w/infervals sev. weathering, v. hard EE -]
N to soft, mod. close to close fracture spacing, boulders (4'+), cobbles (T, gravel(r), Meia sandstone, Meto-arkose, : .
L Digbase, 15 frccture at base, iron oxide staining & precipitate. : .
— g) Colluvium - Groy, brown, pink, green, orange, fine to med. gmmed predominately fresh to mod weathering w/mfervals -
L mod. sev. weathering, v.hard to v. soft; boulders 43187, cobbles (3'-T7), gravel(0,15" l‘i Meta-arkose, Meta-sandstone, i
- Digbase, sand & clay infill iron oxide s?ommq & precipitate. : -
- 3 30 Colluvium - Green, gray, fresh to mod, weotherlng. cobbles (4 ‘I’) Diabase. i 35 3 O a
" NCR = Dark groy,brown. dark- brown; groy, gr een; orarnge; sty vi g to fing QNG MOT. 0 MO, SOV, WEGHRGE g e e R e

» w/intervals sev.weathering, med. hard fo v.soft, close fo v.close fracture spacing, Mudstone, contorted ibedding, .
L heavy iron oxnde staining & prempﬁafe, quartz vein, : -
. Residual- Dark brown, brown, orange, gray, hard, silty clay (A- 6) completely. weathered Mudstone. T L
- NCR - Brown, gray, dark gray, predommafely silty to fine gramed sli. to mod. weathering, B N : I
~ mod. hard, close fracture spacing, Mefa-snlfs'rone, trace pyme ___.-——-::__ 7
- 3520 Colluvium - Brown. gray, complete wea?hermg, sof’r : 3520 ~
- RGN GROUND ]
- I / SURFACE T
35'0 TTTTTT” ,,,,,, T _-‘_-':_F';_TT e B , ............................. 35'@_—
- g.) ]
- 3500 N S A SRS SRR L. S ST - = B AR S ..395007
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L == —///- = =) EINEN= il (ST TV -
- . 775, ///-/)/—//,_,,, N e JEINE /( 2 ” )/// .
— 3) i) RN .
» -
- 3490 o 3490 7
- 3480 ....................................................................................................................................................................................................................... 3480 7
- SCALE : I = 10’ VERT. .
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B-43I8
EBI-A EB1-B
15+82 -L- 15+82 -L-

3540 e @ I3 L e @ .13'Rt. 3540__
3530 ionooee 3530_"
u GROUND N
— SURFACE ]
— 3520 3520_"
3510 STV 3510 _]
- /’ ,,-///_// -]
__3500 ;—. .... e) 3500 —
I T L o TS SO OO ST S 3490__]
" a) Allwvium - Dark brown & gray, medium s‘nff fo hard, silt -4, 7]
— 3480 bJ | Aluvium - Dark brown & gray, very dense, eobbles #-Mto grcvef. 3480_]

o Hivium = Gray, brown, orange, pink & races fight green, si. weathering w/infervdls complete weathering, ]
= mod. hard to very soff bouiders (B').cobbles 87& grovel(0.151, MeTo arkose & trace Diobase. -
[ d.) : Colluvium - Gray, brown. pink, fresh to sli. weofhermg w/intervals mod. sev. weathering, hard to soft, N
- boulders 13187 to cobbles (377, Meta- arkose & Mudstone, iron oxsde staining & precipitate. )
[~ e) i WR - Brown & orange; weathered Mudstone. N
-~ ) i NCR - Brown, gray, green, orange, fine gramed. mod. to mod, sev. weathering, mod. hard to soft, close -
[_3470 fracture spacing, M“ds’“’"e' confor fed beddmg,pggyz,,g{qg,_g;g,lgg",_19?9};19_”&”p”r.gc,i,gijgfg, ........................................... 3470_7]
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" VERTICAL SCALE IN FEET HORIZONTAL SCALE IN FEET
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B-4318
B1-A PROJECTED AHEAD B1-B PROJECTED AHEAD
FROM STA. 16+02 -L- FROM STA. 15+96 -L-

........................... @ 7Lt @ A0 R e, 3540 __
................................................. 3530 _]
....................... 3520 _]
. GROUND -
SURFACE -
.......................................... 3510 _]
........................................... 3500_"]
3490 _"]
............................ .o.)‘,..A!,w.lym.‘...,Gt%bro.wn..pln& %,een,‘.s,.u..,\,v.eqmerunq w/intervals sev. wemh@r.m..g,mpq..nch,,.f..o.,,s.eqms..,\.l...s,czﬁ e 3480 ]
& grovelif} Meta-arkose & Diabase, seams of silt & sond. -]
b.) Col[uvnum Green, gray, sh, to moderate weathering, cobbles (47, Duobase 7
c) Colluvnum Brown, gray, comple'fe weathering, soft, —
d) CoIh:vnum Gray, brown, piok, green, predominately fresh fo sli, weo’rher‘mg.hord to v.soft, : =
boulders 013™IT, cobbles (474 gravel(0.75"1, Meta-arkose, sand and clay infil, iron oxide smmmg & precipitate. -
e) NCR Brown, gray, green, érange, fine grained, mod. weathering w/lm‘ervals sev. weathering, méd. hard to soft, .
.................................... close. 10..v. close. fracture..spacing, Mudstone, contor ted. bedding, heavy. iron. oxide. staining. &. precipitate............... 3470 ]

) Resiidual- Brown, gray & arange, hard silty clay {A-6), completely weofhgred Mudstone.
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VERTICAL SCALE IN FEET HORIZONTAL SCALE IN FEET
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B-4318
B2-A PROJECTED BACK B2-B PROJECTED BACK
FROM STA. 16+81 -L- FROM STA. 16+83 -L-

e @ T L @. .9 Rt 3530 _
GROUND .
/— SURF ACE ]
.................. 3520 _]
..... 3510 _]

3500 _"]

3490 _]

..................................................................................... 3480 _]

a) i Allyvium - Dork brown; gray, brown, pink, mod.:weathering, dense to v.hard, -

cobbles (3-& qfovel(o. 'l Digbase, Meta-arkose & Quartz, sity gravel(A-2-4) n

b Alluvium - Gray, white, pink, med, ?ramed, fresh v, hard, mod. close to close fracture spacmg, —

boulders ('+), Meta-sandstone, 75° fracture (ot base. -

¢) iColluvium - Gray, pink, brown, predominately fresh to mod. weathering, v. hard to v.soft, bodders a3, ]

cobbles (T).q'oveHOJS -1, Meta-arkose, sand & clay interval(7.0'-18.7 & infil, iron oxide istaining & precipitate 3470

"""""""""""""""""" [{R C(‘)'Im'\'/idm"'”'Gi"éé”n’."(ji"(jy;‘f?‘é'sﬁ"’r’d"iﬁdd"’v‘iéé’r'héi"i’r'\‘g'.'"cowes“ﬂ'“ﬂ“ﬂiébd's’é'"“'“'“"“'””""""""""""""'“‘“'“""“"“““"""“ ]

el §Re3|dual Dark brown,: brown, orange, gray, hard, sitty clay (A-6), completely weathered Mudsfone -

) iWR - Dark brown, dorK gray, orange, green, od. sev. veathering, Mudstone. H : -

g iNCR - Dark brown, dork gray, orange, green, fine to v. fing grained, mod. weathering w/mfervols Sev. wea’rherlng, ]

:med. hard to v. soft, ¢lose to v.close fracture spacing, Mudstone, iron oxide steining & precxpncte : _

h) §NCR Brown, gray, dcrk gray, green, predominately silty to fine grained, sli. to mod. weathering, -

.;Mmod, fo_med, hard, close fracture spacing, layered, Meta-siltstone, 1race PYCIte: ... i 3460 _]
20 10 0 iI0 20 30

0 10 20 0 10 20
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" VERTICAL SCALE IN FEET

- HORIZONTAL SCALE IN FEET

VERTICAL SCALE IN FEET

B8-4318
EB2-A EB2-B
17+07 -L- 17+07 -L-
3540 @ 13' L ) @ I3 RE 3540 _
~ GROUND .
[~ 3530 ... // SURFACE T N N 3530 _7]
[ i /-G.) 7
- 3 ...7"":;» _____ -
- 3520 .. S b.) . 3520 7
- s [0) S—— .
- = d.) ' .
L = T 7T TTT —
o GrrrrTTTTIT 7
C 35100 = AL 3510
n was N
o = e.) ]
[ 3500 | b = OO R 3500 _"]
o S ST E, ]
- 1) —
- N7 g.) .
- BT -
T L 1 ¢ R SN S 3490 _]
— a) %Roadway Embankment = Brown, med. dense, silfiy gravel& sand (A-2-4), ]
- b £ Allvium - Dark brown; dense, sitty gravel (A-2-4) 5 7]
- ¢J) i Alluvium - Dark brown; dense, grovell, Metasarkose & Mudstone. -
3480 ... luvium - Gray, brown:orange, pink, mod. weathering w/intervals sev. weathering, v.hard 1o soff, 3480 _]
L cobbles (1, grovelm, Meta-arkose, Dlobase. Meta-sandstone, iron oxide staining & precipitate. -
o eJ i Colluvium - Gray, pink, brown, green, orange, fine to med. grained, predomlna'rely fresh to mod. weathering, .
n v.hard to soft, boulders 137, cobbles (4" h.g'avel(OJS -N, Meta- orkose. Meta-sandstone, Diabase, Mudstone, N
- sond and clay infill iron oxide staining & precipitate. —
~ f.) i Colluvium - Green, gray, fresh to mod. weofhermg, cobbles (4'-T, Dmbose 7]
= g iNCR - Brown, gray, olive gray, orange, dark gray, mod. weathering wiintervals sev. weafhenng, med. —
- 3470 hard to v.soft, Mudstone, iron oxide stainig & precipitate, apparen'r beddmg 60°, quor’rz vein, 3470
L3410 ¢ ... K" WR = BFOWR, GF6iige, sev - +ﬁé'r'iﬁ'g','Mijd§f6h'e' ....................................................................................... . ]
: i) iResidual- Brown, oronge, gray, hard, silty c!ay (A-6), completely weo‘rhered Mudstone.
30 20 10 0 10 20 30
0 10 20 0 10 20
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HORIZONTAL SCALE IN FEET
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N.C.D.O.T. GEOTECHNICAL UNIT Fl . .,(*W\\ N.C.D.O.T. GEOTECHNICAL UNIT
tc ' ok Florence & Hutcheson, Inc. & »
Florence & Hutcheson, Inc. BORING LOG s rrcheson, | 5 CORE BORING REPORT
CONSULTING ENGENEERS CONSULTING ENGINEERS V
¢ %
: : SHEET 1 OF 1 . : : SHEET 1 OF 1
PROJECT NO. 33655.1.1 [iD. B3t [county Wateuga [GEOLOGIST Gragg PROJECT NO. 33655.1.1 |ID._B-4318 | counTY Watauga | GEOLOGIST Gragg
SITE DESCRIPTION Bridge No. 321 over Watauga Rwef onSR. 1598 (Grandfather Rd.) GROUND WATER () | S!TE DESCRIPTION Bndge No. 321 over Watauga River on S.R. 1598 (Grandfather Rd.) GROUND WATER (ft)
BORING NO. EB1-A IBGMNG LOCATION 15+82 OFFSET 13ftLT !AUG&MENT -L- OHR Dry BORING NO. EBt-A l BORING LOCATION 15+82 OFFSET 13ftLT |AUGNMENT -L- OHR. Dry
COLLARELEV. 35205ft | NORTHING 878950 , EASTING 1,168,804 - 24HR. N/A COLLARELEV. 35205f |NORTHING 878950 , [EASTING 1,168,804 , 24HR. N/A
TOTALDEPTH 36.1ft DRILL MACHINE CME-45C EaRlLL METHOD NW Case/SPT/Core | HAMMER TYPE  Automatic TOTALDEPTH 36.1ft DRILL MACHINE CME-45C | DRILL METHOD NW Case/SPT/Core | HAMMER TYPE  Automatic
DATE STARTED 8/2?/05 , f COMPLETED 8/27/05 [SURFACE WATER DEPTH NIA DATE STARTED 8/27/05 ’ COMPLETED 8/27/05 SURFACE WATER DEPTH N/A
ELEV. [DEPTH| BLOW COUNT  BLOWS PER FOOT samp. |V /1 L ' CORE SIZE NQ2 TOTALRUN 30.0ft | DRILLER B. Grady
@ ® omn Tose Tosn | © 20 0 60 80 100| no o SOIL AND ROCK DESCRIPTION DRILL RON STRATA T
’ - -t st IR 1 i £ i i - /Mol G . . . ELEV. |DEPTH| RUN REC. | RaD 1 SAMP. ['REC. [ ROD | ¢ .
S S " - » - - - A RATE w : e} DESCRIPTION AND REMARKS
@] ® | @l | QIR TRIR e

35205| 25205 , 0.0 , 1 ] i Begin Coring @ 6.1 ft

¥ Alluvium - Dark brown & gray. medium Stit, 3523.4] 6.1} 5.0 2:34 (27‘7') Run-1 | (2.7} bd— 35234 Alluvium - Gray brown, pink & traces light green, shi. weathenng, mod. 6.1

+ silt (A-4). %g 54% 54% Sl hard, boulders (13") to grave! (0.75"), Meta-arkose & trace Diabase.

L - 2. ] Y "

L -0€ S g
352454 50 46040 s3] 35184] 111 . g% 55 st Bt 35184 = 11.1)

+ 4 60/0.1 SS51 M Y TPty rorreuny e - - = 5.0 |T2:32 | (3 un-2 [{(12.5) a1 lluvium - Gray, brown, pink, sli. weathering w/intervals mod. sev.

+ Alluvium - Dark brown & gray, very dense, 38 | 75% 60% . weathering, hard, boulders {18") to cobbles (3"), Meta-arkose & Mudstone,

+ cohb!is (7")to gravel. Begin coring at elev. %gg ; § =2 g Oxidgg L saming and preei%ita-t)e. (3"). Met

R : Aliuvitim - Gray, brown, pink & fraces ight 35134} 1641 203 Rt

+ 4 35134 green, sli. weathering, mod. hard, boulders 11 50 302 155 ‘Run-3 SET

r 2 (131togravel(ezs*), Meta-arkose & trace {— ggg 52% , DT

+ - P SLI o

+ - Ccliwmm Gray, brown, pink, sli. . ; 222 T

-+ — weathering wintervals mo‘?i sev. 35084 211 206 : T

+ - weathering, hard, boulders (18”) to cobbles 50 [ 244 1(35) Run-4 =

T - (3"). Meta-arkose & Mudstone, iron oxide 237 | 70% o+

I - staining and precipitate. g_ii Bt

4 = 35034 261 127 ; b

+ L ) 50 217 123 | Run-5 S o

+ - 244 | 46% ‘ S

I : £ | 5

X = 34984} 311 bt

I . 50 | 250 (@[ ©9)[ Rk | __ Bftoers , _ i 320

+ o 531 88% | 18% | RS-4 |4 (O NCR - Brown, gray, green, orange, fine grained, mod. sev. weathering, soft, ]

+ - 226 ] 100%} 22% [ close fracture, Mudstone, contorted bedding, heavy iron oxide.

-+ - 34934] 361 %%? 34934 - 36.1

+ 2 | £ Boring Terminated at Elevation 3,493.4 ft in Mudstone

¥ R&-4 - 34975 . ; 320} | 249 | ¢

1 = NCR - Brown, gray, green, orange, fine 1

T - — grained, mod. sev. weatheting, soft, close

T ——] ~ fracture, Mudstone, contorted bedding, heavy

t =1 34934 jron oxide. 861

) Boring Terminated at Efevation 3,493.4 R in
Mudstone

I‘l‘lil'll'l"l'llv"‘l"lQ'llll‘ll’l'tlll‘,[Il'il,‘llﬂ"l’l‘l‘

'vll‘v"!tl!‘lllv'll!.v“l'ir"l"ll'l!"!'Tl!l‘l

NCDOT CORE - F&H WATAUGA GINT LOGS.GPJ NC_DOT.GDT 10/12/05
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Boring EB1-A - Station 15+82 @ 13’ Left - Box 1of 3

Boring EB1-A - Station 15+82 @ 13’ Left - Box2 of 3

Boring EB1-A - Station 15+82 @ 13’ Left -
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N.C.D.O.T. GEOTECHNICAL UNIT

o o R A%y, N.C.D.O.T. GEOTECHNICAL UNIT Florence & Hutcheson. In T
, . : : : I &0 , ! orence & Hutcheson, Inc. &y . . ;
L Flcsrence & Humhescnt ’Kﬂc-; ?f;‘?‘ A 2  BORING LOG st bt sttt ettt ? ne éié? J{“ ¥ CORE BORING REPORT
e : i e s - ) . ' . ] k &
CONSULTING ENGINEERS , &l T CONSULTING ENGINEERS z;s,;;_/,f‘” 1
. . < Lo . \';:‘W o K
s | _ o el | SHEET 1 OF 1 | e il SHEET 1 OF 1
PROJECT NO. 33655.1.1 Im"’, 84318 Icougqrg Watauga !GEOLQG{ST Gragg , PRNECT NO. 33655.1.1 llD. B8-4318 fCOUNTY Watauga IGﬂEOLOGiST Gragg
SITE DESCRIPTION Bridge No. 321 over Watauga River on SR. 1598 (Grandfather Rd.) ; GROUND WATER (ft) SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1508 (Grandfather Rd.) GROUND WATER (ft)
| BORING NO. EB1-B | BORING LOCATION  15+82 OFFSET 13fRT | ALIGNMENT -L- OHR. Dry BORING NO. EB1-B | BORING LOCATION _15+82 OFFSET 13RT | ALIGNMENT -L- OHR. Dry
COLLARELEV. 3527.0% |NORTHING 878974 EASTING 1,168,814 24HR. N/A COLLARELEV. 3527.0%t |NORTHING 878,974 EASTING 1,168,814 24 HR. NIA
TOTAL DEPTH 3541t { DRILL MACHINE CME-45C !mu‘ METHOD NW Case/SPT/Core 'HAMMERT\’PE Automatic TOTAL.DEPTH 35.4ft ORILL MACHINE CME-45C IDRiLL METHOD NW CasefSPT/Core lHAMMER TYPE Automatic
| DATE STARTED 8/28/05 | COMPLETED 8120105 | SURFACE WATERDEPTH N/A DATE STARTED 8/26/05 COMPLETED 8/20/05 SURFACE WATER DEPTH N/A
ELEV. |DEPTH| BLOWCOUNT BLOWS PER FOOT same. [/ é ‘ SOIL AND ROCK DESCRIPTION CORE SZE NQ2 _ TOTALRUN 3241t DRILLER B. Grady
i ‘ . ¢ 20 4 € 80 100 ~ ] DRILL | RUN T O T STRATA_T L
@ | @ |osmjomiont], ! ! L i (1 NO Aol o B 10| T | RaTe [REC-TRAD| STHP- [REC.TRADT 0 DESCRIPTION AND REMARKS
: , oy | 1IN 1R 1D 1o
3.527.0 i _ ' _ _ Begin Coring @ 3.0% ,
SR LX) I Lensu L Affuvium - Dark brown & gray, hatd, sit (A-4). 299 3.524.0 30| 24 216 (1.3} Run-1 | (5.5) | S 35240 Aliuvium - Gray, brown, orange, pink, sii. weathering w/intervals complete 3.0}
‘ I 10772020 ) LIl eSS M 36245 ' ' 28 35216] 54 111):46 54% 46% ot weathering, hard to v. soft, cobbles (8"}, Meta-arkose & trace Diabase.
+ b e B 352407 Aiuvium - Dark brown & gray, very dense, 0] 50 ‘*"3?1"”5‘9” gagz Run-2 24T
- e T = cobgleus(l")togravel. Begin coring at elev. 158 ket
b e e e e e e e i 'E§Z~~ ’ : Sy
I i S Al -Gy, o, ornge, ek T ssiee| 104 | 32 e
) - wea g wintervals com weathering, Y 9 3 o
I T "1 hardtov, so, cobbles (89, Meta.arkose & | S L7 Run3 e
I S T = trace Diabase. | ;gg . By
1 D D D e = , ; il set2 149
I R L T U - 35115 164 55 222 rew)) Rl 64 gy Colluvium - gray, brown, pink, fresh to sli. weathering w/intervals mod. sev.
L S T R SR SRS AL I BN SR N Ny ] R - Ba% 58% 2y weathering, hard to soft, boulders (13"} to cobbles (7™}, Meta-arkose, irory
I AR 438121 149f 228 ‘ et oxide staining and precipitate.
3 oo i . i g Colluvium - gray, brown, pink, fresh to sii. ; %;38 S
I o weathering wintervals mod. sev. 135066l 204 44 Ba-L
i e N weathering, hard to soft, boulders (13"} to 50 | 226 3.1} ] (06} | Rund ol
I % cobbles (7°). Meta-arkose, iron oxide | 153 e2% | 1% i
T E t staining and precipitate. ] 241 | _nf:‘": 35008 249
A 3%:_ . 35018f 254 2:45 (1.2) 1 {0.4) £=—1- 35018 NCR - Brown, gray, green, orange, fine grained, mod. weathering, mod. hard 254
i .
i3 Rod ] 50 225 FAS |04 | Runé [M00%133% 15 F %to soft, close fracture spacing, Mudstone, contorted bedding, heavy iron oxide [ |
1 o ss020 242} 213 | 37% | 8% | (16|00 |EF  staining and precipiate. /
- "1 35016 NCR - Brown, gray, green, orange, fine 254 3 144 36% | 0% Bt WR - Brown & orange, weathered Mudstone,
+ Ei . grained, mod. weathering, mod. hard fo soft, 34066 304 159 - 34971 29
4 £ close fraciure spacing, Mudstone, contorted | Sl “te5 219 a5 ooy | R | @D @O =T NCR - Brown, gray, green, orange, fine grained, mod. weathering, mod, hard
- g: ’ ddin?8 gemavy iron oxide staining and 4 ol | 2:25 5% | 03 75% | 0% =T t.;ta ?"ﬂ‘ clons; traegu&ea spacing, Mudstone, contorted bedding, heavy iron oxide
- w:}” 34921 IR Béovén % orange. wealhered Mudstone_ g’g‘g _ ning and precipiate. ;
oA R S B S v B °R - Brown, gray, green, orange, fine 34018l 354 ¥ ~~t 34916 35.4]
T crrrnrreese T = rainied, mod. wedthering, mod. hard to soft, ’ 213 T ; or 3.4 ; ‘
N D ) pranes. Mo Wiﬂg‘“kgudmmv pi e , 258 i Boring Terminated at Elevation 3,491 6 ft in Mudstone
i e meaaaliLLiiid :amebed‘!*'?gntgeawim“m‘ms“““ﬂm L2850 J -
. SEA- S c . e 2 -
L " Boring Terminaled at Elevation 3,481.6 R in X
I A i Mudstone N
I o &l -
T E = d
I 3 & R
L i %} -
I A g =
L = = o
L A 2 -
e » @ -
I - g :
t - 2 ;
I - 3 g
] i -
I X - A
P N - x o
F - g u
N o -
L A E -
Q 5
} R o -
T X 2 -
1 b g -




Boring EB1-B - Station 15+82 @ 13’ Right - Box 1 of 2

Boring EB1-B - Station 15+82 @ 13’ Right - Box 2 of 2
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e

O TR TR
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NCDOT CORE - F&H WATAUGA GINT LOGS.GPJ NC_DOT.GDT 10/1208

| SELIMLI D N L N D DN A M L S M M L DA L L LB S LI L

R8s, N.C.D.O.T. GEOTECHNICAL UNIT ;ﬁ‘*‘ W N.C.D.O.T. GEOTECHNICALUNIT 13
é‘;@ { B, . :
» Florence & Hutcheson, inc. /'y eormaoo Fiarence & Hutcheson, Inc. £ 4 % CORE BORING REPORT
Cawsvmmc Ewamzms g%gg f ﬁ“; CONSULTING ENGINEERS %1{» "}@;’
S
Gl | Rapgus® SHEET 1 OF 1 L RN | | e SHEET 1 OF 1
PROJECT NO. 33655.1.1 |m. VI | COUNTY Watauga | GEOLOGIST Gragg PROJECT NO. 33855.1.1 |ID. B-4318 | COUNTY Watauga | GEOLOGIST Gragg
1 SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1598 (Grandfather Rd.} GROUND WATER (ﬁ) SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1598 (Grandfather Rd.) GROUND WATER (ft}
| BORINGNO. B1-A E BORING LOCATION 16+02 OFFSET 7ftLT l ALIGNMENT -L- GHR. Dry BORING NO. B1-A l BORING LOCATION 16+02 OFFSET 7LT | ALIGNMENT -L- GHR Dry
QOLLN{&LEV 35283t | NORTHING 878,963 EASTING 1,168,787 24 HR. A COLLARELEV. 35283ft |NORTHING 878963 EASTING 1,168,787 24 HR. N/A
TOTALDEPTH 3561t DRILE MACHINE CME-45C l DRILL METHOD NW Case/SPT/Core { HAMMER TYPE Automatic TOTALDEPTH 3561t DRILL MACHINE CME-45C f DRILL METHOD NW Case/SPT/Core l HAMMER TYPE Automatic
DATE STARTED 8/28/05 {COMPLETED 8/28/05 l SURFACE WATERDEPTH N/A DATE STARTED 8/268/05 COMPLETED 8/28/05 SURFACE WATER DEPTH N/A
, R FOOT SAMP, L 1 , : .
: oa{:;m _ ;Lou:f;:u»;m o es.ogs PE oot Es,::t;s- V4B SOIL AND ROCK DESCRIPTION CORESIZE NQ2 I TOTAL RUN ﬁsﬁm t : DRILLER B. Grady
= = 1 : : LMoL S S %5 | | RATE [RECRED| SRHP- IREC I REO] o DESCRIPTION AND REMARKS
B o) | 9 : & le
t . - - - —
3528 31 35283 _ e 2,00 _— _ - ; Begin Coring @ 3.8t
T Alivium - Dark brown & gray, hiard, Sit (A-4). 35245 28] 18 | 231 1(08) TRun1 [ 88 TEF 35045 Adiuvium - Gray, Brown, pink, green, si. weathening w/ntervals sev. 251
I %3 29 35227 5 6}z N=60/0.0] 44% | -} 68% s weathering, mod. hard to seams v. soft, boulders (12‘), cobbles (4"} &
T Alluvium - Dark brown & gray, very dense, ] 50 115508 1(37) Run-2 S gravel {17}, Meta-atkose & Diabase, seams of siit & sand
352454 38 38245 gravel (0.75%). Begin coring at elev. 38 223 | 62% St
¥ 6600 e \as2as [ 239 S
I gq‘: A Alluvium - Gray, brown, pink, green, shi. 351771 108 249 Sy
+ e weathering wintervals sev. weathering, M TIERl 23 IEg o Sq-
I kel mod. hard to seams v. Soft, boutders (12°), Ol 250 {&3 _ 25T
T i cobbles (47} & gravet (17}, Meta-arkose & 2:20 T
2 S Diabase, seams of siit & sand. ] 2:42 B
] 8 Pt 351271 156 225 oL
i '%:“ 5071 247 |3H Run-4 4t 35118 188
+ %gy’l - 1..2:20 | 64% ‘ 14 N Coliuvium - Brown & gray, complete weathering, sof.
+ e ] 2:29 48% NG
+ bt 1:39 B ssse 187
% 25k 35118 ) 1688 350771 208| 156 281 R} Colluvium - Gray, pink, brown, green, predominately fresh to sli.
- 5 Colluvium ~3mwn&gta% complete 50 } 213 |(34)](05 ] Runb | 61% s weathering, hard to v. soft, boulders {137} to gravel (0.75"), Meta-arkose,
+ " s0ns weathering, soft 97 _.,.%Q%M ] 68% | 10% 1 i%: - sand and clay infill, iron oxide staining, precipitate.
T s - : 1 o8
+ - Colluvium - Gray, pink, brown, " S 35040 2434
+ L predominately &‘L&hg; m*%‘emm hard 35027]  258| 5;2 T ) == NCR - Gray, brown, orange, green, fine grained, mod, weathering wintervais
£ ¥+ to v. soft, boulders (13"} to gravel (0.75%). 50 228 {49y 100y | Run-s |100%{ 0% {—~f sev. weathering, mod. hard fo v. soft, close fracture spacing, Mudstone,
+ 35040 Meta»wkose sand and clay infil, iron oxide 243 | 305 | 57%| 0% : ==F contorted bedding, heavy iron oxide staining and precipitate.
T N' ¥, brown, OTange, green, fine gﬁ; | s ‘
- g&ﬁggﬂ mod. mth?dmg wf:;t;wa)s sev. 1 3497.7) 306 551 247 @iy oo ’as P s ae70 a1af
i weathering, mod. hard to v, soft, close s v < p - T CHre g = - s
t fracture spacing, Mudstone, contorted L%fa 182% | 0% (61033 (g;g) \\§ gmﬁe' Brown & orange, hard, siity clay (A-6), complefe weathering of
L bedding. heavy iron oxide staining and ‘ ;3§m£ ,3;\ —-3,494.5 : 338
- 213 1927 201 A8y O0y - NCR - Gray, brown, orange, green, fine grained, mod. weathering wintervats
I T T Residual - Brown & orange, hard, silty ciay , 34927} 358 1:38 100% ) 0% pop 34927 sev. weathering, mod. hard to v. soft, close fracture spacing, Mudstone, .
I 24015 (A6), complete weathering of Mudstone. _ ;?g \contorted bedding, heavy ir iron oxide staining and precipitate. ____J
i i S “NCE - Gray, brown, orange, green. e § 220 | Bormg Terminated at Elevation 3,492.7 £ in Mudstone
i L 34927 grained, mod. weathering wintervals sev.
T weathering, mod. hard to v. soft, close
T fracture spacing, Mudstone, contorted
T ‘mg heavy iron oxide staining and
T Boring Temmated at Elevation 3,
s Mudstone




Boring B1-A - Station 16+02 @ 7’ Left - Box 1 of 3

Boring B1-A - Station 16+02 @ 7’ Left - Box 2 of 3

Boring B1-A — Station 16+02 @ 7’ Left - Box3 of 3
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s, N.C.D.O.T. GEOTECHNICAL UNIT 13

NCDOT BORE - F&H WATAUGA GINT LOGS.GRJ NC DOT.GDT 10/112/08

,@{ e N.C.D.O.T. GEOTECHNICAL UNIT Fl L © ; , , W
& Florence & Hutcheson, inc. & ~ ,
F lorence & Hutc:heson, lnc. %‘4 3% BORING LOG o ane i e 1y In i% ‘m“‘j’ﬁ CORE BORING REPORT
% % : & b 5
CONSULTING ENGINEERS ¥ NW/‘““;%% CONSULTING ENGINEERS ‘%:i"}fn;%g;
L & g N O .
_S il SHEET 1 OF 1 A Kergt” SHEET 1 OF 1
PROJECT NO. 33655.1.1 ; 1D. B-4318 E COUNTY Watauga i GEOLOGIST Gragg PROJECT NO. 33655.1.1 l ID. B-4318 E COUNTY Watauga l GEOLOGIST CGragg
| SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1598 {(Grandfather Rd.} GROUND WATER {fty I SITE DESCRIPTION Bridge No. 321 over Wafauga River on S.R. 1598 (Grandfather Rd.) GROUND WATER (ft}
BORING NO. B1-B [ BORING LOCATION 15+06 OFFSET 10RRT 1 ALIGNMENT -L- OHR. Dry BORING NO. B1-B l BORING LOCATION 15+96 OFFSET 10ftRT ,! ALIGNMENT -L- OHR. Dry
COLLARELEV. 352601t | NORTHING 878,977 EASTING 1,168,790 24 HR, A COLLARELEV. 352691t | NORTHING 878,977 EASTING 1,168,799 24 HR. N/A
I TOTAL DEPTH 353f DRILL MACHINE CME-45C l DRILL METHOD NW Case/SPT/Core l HAMMER TYPE Automatic ' TOTAL DEPTH 35.3ft DRILL MACHINE CME-45C ; DRILL METHOD NW Case/SPT/Core l HAMMER TYPE Automatic
DATE STARTED 8/29/05 [ COMPLETED 8/20/05 i SURFACE WATERDEPTH N/A ' DATE STARTED 8/29/05 COMPLETED 8/29/05 SURFACE WATERDEPTH N/A
ELEV. |DEPTH| BLOWCOUNT BLOWS PER FOOT 1samp. L ' CORE SIZE NQ2 TOTALRUN 3381t DRILLER B. Grady
@ @® ost losaTosnlo 20 0 60 80 100] no 0 SO AND ROCK DESCRIPTION ! ~STRATA T
- - e R o . . L . . L /MOLG - | E‘(‘%V‘ D?;;{ H R(%N ' sﬁgf" | R&f R{‘i{’ g DESCRIPTION AND REMARKS
3526.9] s o : _ _ - Begin Coring @ 1.5t ,
359544 18§ ESFE 5 576 A~ARUvIUm - Dark brown & gray. Fard, St (A4}, 35254} 15| 38 246 | (1.6} Run-1 } (5.3) B3 5254 Allavium - Gray, brown, Pink, green, Sil. weathening winiervals sev. 5]
Tol S000.0 5l Aliuvium - Dark brown & gray, very dense, 5] N=60/0.0} 42% 48% i weathering, mod. hard to seams v. soft, boulders (13"}, cobbles (7"} &
1 8 ) ana % (0.75). Begin coring at slev. 35216 53| %5%8 24 gravel (17}, Meta-arkose & Diabase, seams of silt & sand.
¥ 2t Aliuvium - Gray, Grown, pink, green, si. : 50 20208 f 0. Run-2 e
- . weathering w/intervals sev. weathering, : ; 226 *
T Bt mod. hard to seams v. soft, boulders (13"}, 2:37 D
3 { m o cobibles (7°) & gravel (1"}, Meza.axxose & 3s166l 103 220 5
- i Diabase, seams of slit & sand 561 240 (3% Fun3’ 3
L = 219 || s0% ‘ o 126}
= 0] I e R L b A
t "TF  Colluvium - Gray, brown, pink, 3&1?% 15.3 243 f : it boulders (1), cotibles (471 & gravet (0.767). Mefa-arkose, 52
I = inately fg;sh Py skp:veamem hard ‘ , 5671 219 [@9) B and clay infill, iron oxide staining and precipitate. 16 24
I e N 5107 tov. soft, boulders (13, cobbles (4"} & 1 | zmg;ggm 7% {©.5) Coliuvium - Green, aray, sli. to mod, weathering, cobbles (4%}, Disbase, 171
1 PR LY wam (0.75"], Meta-arkose, sand and clay 375 297 ] 56% Colluvium - Gray, brown, pink, predominately fresh to sli. weathering, hard
T B T""1infit, iron oxide staining and precipitate. ] 236 5.3} to v, soft, boulders (17"} to gravel (1"}, Meta-arkose, sand and clay infiff,
i e Oo!&xvum Green gray, sta “to mod. 35066f 2031 1 240 66% iron oxide staining and precipitate.
T st 2. cobbles (4. Diabase. 5071 290 |GH Run-5
i 1 Colluvium - Gray, brown, pink. : v 225 |} 0% :
= s B predominately fresh to sl matheﬁng, hard 1:53 ]
+ | 5 fo v. soft, boulders (ﬂ"}ﬁogram {17}, 1 35016 253 220 25 1)
+ Bt ams Mefa@rk;ﬁ sand and clay infil, iron oxide 54 i 1) ggg 8 [0 | Bins g 6"2 s‘esiduat - Brown, gray, hard, silty clay (A-6), complete weathering of
ko =5 St m precy m P 1 & E L
I x Residual - Brown, gray, Rard, Sty Sy (A5, ] | 505 | 6% | 0% udstone
+ - complete weathemg of Mudstone. ) 158 | \\Q_ X g 203l
I PPN O | 349661 303 1:44 , GOk NCR - Brown, gray, orange, green, fine grained, mod. weathering wiintervals
T | a7y orre o — D , 50 ‘ 139 (48] (1.2)| Run-f | 95% | 20% | sev. weathering, mod. hard to v. soft, close to v. close fracture spacing,
E R I L ] RSS A grained, m od. ﬁ&wﬁm v}[meg‘eerv! a!' s Sev. . g% 96% | 23% | RS-5 Mudstone, contorted bedding, heavy iron oxide staining and precipitate.
I I D e = - weathering, mod. hard fo v. soft, close to v. 2:40 T
- St close fracture spacing, Mudstone, contorted 34916] 353 244 - 34916 353%
L == NP bedding, heavy iron oxide staining and 3 ; 1:59 - Boring Terminated at Elevation 3,491.6 ft in Mudstone
- Baring Terminated al Elevation 3,491.6 fLin %2@ -
R Mudstone . 2
F ) o
o 8 N
N e A
: 5 o
5 °© .
- Q -
b (o) -
L. Z
- g 3
and O
por: w "
X 3 -
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Boring B1-B - Station 15+96 @ 10’ Right - Box 1 of 2

Boring BI-B - Station 15+96 @ 10’ Right - Box 2 of 2
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Florence & Hutcheson, Inc. &1
CONSULTING ENGINEERS , %@Mﬁ
%@@}}"’[

&%, N.C.D.O.T. GEOTECHNICAL UNIT
*%’a BORING LOG

SHEET 1 OF 1

PROJECT NO. 33655.1.1 |, B4318 | counTY Watauga | GEOLOGIST Gragg

SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1508 (GrandfatherRd) ' GROUND WATER (ft)
BORING NO. B2-A | BORING LOCATION 16+81 OFFSET 7HLT | ALIGNMENT -L- | oHR Dry
COLLARELEV. 3519.1ft |NORTHING 878,993 EASTING 1,168,714 24HR. 9.0

|TOTALDEPTH 355ft | DRILLMACHINE CME45C | DRILLMETHOD NW Case/SPT/Core

| HAMMER TYPE Automatic

&, N.C.D.O.T. GEOTECHNICAL UNIT 17
Florence & Hutchesun, Inc. fé..i O “}3%3 CORE BORING REPORT
CQNSUL’FING ENGINBERS ‘%{"‘ ff}g

Rer SHEET 1 OF 1
PROJECT NO. 33655.1.1 |iD. B-4318 | COUNTY Watauga - | GEOLOGIST Gragg
SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1508 (Grandfather Rd.} GROUND WATER (ft}
BORING NO. B2-A | BORING LOCATION 16+81 OFFSET 7fLT | AUGNMENT -L- | oHR Dry
COLLARELEV. 3519.1ft |NORTHING 878,993 EASTING 1,168,714 24 HR, o0

I TOTAL DEPTH 3551t

DRILL MACHINE CME-45C

| DRILL METHOD NW Case/SPT/Core

| HAMMER TYPE Automatic

DATE STARTED 8/27/05 [cem.srsa 8127105

| SURFACE WATERDEPTH N/A

BLOWS PER FOOT Isame W /1 L1
1 i ) 1 i NO Ol G

ELEV. |DEPTH]  BLOWCOUNT
@ | m |ost]ost|ost

o
3
5
8
8
g

SOIL AND ROCK DESCRIPTION

NCDOT BORE - F&H WATAUGA GINT LCGS.GPJ NC DOT.GRT 10/12/05

.....................

.....................

35138

3518.1 | Topsoil wiColluviat Boulders 35181
EESERN M ! D D . 35186 ARy
e L A o007 P p-3518.1/\A

P T T T T R O R T A
E B T S N T T T T TS

E I S T S R SR P

NEERRRERERNR (HRRRRAY)

ll!'lf"lll'l

Ay

.....................

L T I T S L T

£

frarreey

|
!"’,"Igd

.....................

34987

.....................

..................... | RS- S

34836

P " PR STY e Loibitiiidiiobidinidand ik, g e IS iiiidamdondice PYRRTIVITTRITIE: AT OONr Y 2 PTY " i " .
)!'!llll‘l{ll!l(']lli!‘ll'l‘!!;ll’"i‘l!il’l‘]Il!l‘]'f"{‘i“\[‘l“lIl]!lll[!{!l]‘!ll!l‘l'!li]l|ﬁ

[t'(’!(t‘!’ll‘l!ll‘l’l"lllllll‘l!I}‘l!ll‘l!:l,~l!l$

(fine grained, mod. weathering wiintervals sev.

5 Beg g af el
Aﬁuvium my‘ wmte pmk. medtum
gramed fresh, v. hard, mod. close fo close
cture spacmg bou%dets (u}

e ure at
Coau\rkxm Gmy pink, brown,
predominately fresh to mod. weaﬂ\aﬁﬂg‘ V.
hard to v. soft, boulders {137}, gravel {1},
Meta-arkose, sand and clay mﬁu iron oxide

sm

Coﬁuwum gray pmk bmwn predommately
fresh fo mod. weathering, v. hard to v. soft,
boulders (13"}, gravel (0.75"}. Meta-arkose,
sand and clay infill, iron axide sfaining and
precipitate.

NCR - Dark gray, dark brown, orange, green,

eathering, med. hard to v. soft, close to v.
close frad;:;e spacm,g, Mudstone, iron oxide

34986 205 E N N .
- ‘ 561 22 a7 |es| &uns |02 | ©0)
| 43 toaw | 7%

NCR Dark gray. dark bmwn orange. green,
v. fine grainad, mod. weathering wiintervals
sev. weathering, medium hard fo v. soff,

ose fo v. ctqsg: ﬁfar:ture spgqmg, Mudstone,

NCR - Brown, gzay* dark gray, predomnaheiy
sifty to fine grained, shi. fo mod. weathering,
mod. hard, close fracture spacing,

ta-silistone. trace pyrite.
Boring Terminated at Elevation 34836 ftin
Meta-sitstone

125 : ' h73% ) ow ot
34938] 255 123 3.4 &

410
501 51 [(26)|(09)| Runs | So% {7% L
225 §51% | 17%

b

L339 57 NCR - Dark gray, dark biown, orange, gréen, fine grained, mod. weathenng
winfervals sev. weathering,
. 34959 spacing, Mudstone, iron oxide staining and precipitate.

{Residual - Daric brown, hard, silty clay {A-6), complete weamengg Mudstone. /
4y £ NCR - Dark gray, daric brown, orange, green, v. fine grained, mod.

weathering wintervals sev. weathering, medium hard to v. soft, close to v,
close fracture spacing, Mudstone, iron oxide staining and precipitate.

| DATE STARTED 8/27/05 COMPLETED 8/27/05 SURFACE WATER DEPTH N/A
[ CORE SIZE NQ2 TOTAL RUN 345ft DRILLER B. Grady
DRILL I RUN T _ ] STRATA. 1 L
hl i s Mk ak s SuP. |REc.TRAB 6 DESCRIPTION AND REMARKS
in/ft) ] - G
| ~ Begin Coring @ 1.0t
3.518.1 10| 456 | 306 | (45} Run-1 | (45} "1 a518.1 Alluvium - Gray, white, pink, medium grained, fresh, v. hard, mad. close o
N=§§l50 .01 99% 99% s gse fracture spacing, boulders (4'+}, Meta-sandstone, 75° fracture at
it se.
35136f 55 303 ) G4l 35136
§67) 281 {59y Run2 |37 oA Colluvitm - Gray, pink, brown, predominately fresh to mod. weathering, v.
11:2410.5 { 589% §2% Zim S hard to v. soft, boulders (13), gravel (1"}, Meta-arkose, sand and clay infill
g%g g iron oxide staining and precipitate.
|as0e8] 108 228 ) i;’i:-
t §07) 23t [@F Run-3 ' i
248 1 73% , b EEb 35085
: 2:06 ©.3) St 39058 Colluvium - Green, gray, fresh to med. m&!ﬁm&m.sﬁnwﬁw 133
35036 55 2:14 ,43% / Shom Colluvium - gray, pink, brown, predominately fresh fo mod. weathering, v
: 15 233 : (6.0) hi o hard to v. soft, boulders (13"), gravet (0.75"), Meta-arkose, sand and clay
50 S‘Mf:S:s (7%953 Run-4 } 859 | oo infilt, iron oxide staining and precipitate.
301 ] f o
255 | 55‘;.(..
- S8l 34987
P

med. hard to v. soft, close to v. close fracture

340360 355 144 -

NCDOT CORE - F&H WATAUGA GINT LOGS.GPJ NC DOT.GDT 1012105

3
34886 305| 237 1 | Re1 1603
- 100% | 19%
§671 % S0y 104 | Runy :
244 t(oce)e (8%?

NCR - Brown, gray, dark gray, predominately silty to fine grained, sii. to mod.
weathering, mod. hard, close fracture spacing, Meta-giltstone, trace pyrite.

llll!l‘l'll'l!lt’!l)l"lll;Illl’ll!!'l|‘llxll!l

38,
Boring Terminated at Elevation 3,483 6 & in Meta-silistone

m..z@i

| 232




Boring B2-A - Station 16+81 @ 7’ Left - Box 1 of 3

Boring B2-A - Station 16+81 @ 7’ Left - Box 2 of 3

Boring B2-A - Station 16+81 @ 7’ Left - Box3 of 3
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W"?ﬁ% N.C.D.O.T. GEOTECHNICAL UNIT

. g, N.CD.O.T. GEOTECHNICALUNIT 19
lorence & Hutcheson, Inc. & N , Flcrence & Hutche 2 &0 % ~ ;
 Florence & Hutcheson, in ‘ﬂ ) BORING LOG | Hutcheson, inc 5 ‘f % CORE BORING REPORT
: ] 5 ' \ sl
CONSULTING ENGINEERS 5;; CONSULTING Ememaws ’\wg%{,x“\?;?
N . L i 57
= | g SHEET 1 OF 1 A gyt SHEET 1 OF 1
| PROJECTNO. 33655.1.1 |1D. B-4318 | counNTY Wataugs | GEOLOGIST Gragg | PROJECT NO.  33655.1.1 |iD. B-4318 | COUNTY watauga | GEOLOGIST Gragg
SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1598 (Grandfather Rd.) GROUND WATER (ft} SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1598 (Grandfather Rd.) GROUND WATER (ft}
BORING NO. B2-B i BORING LOCATION 16+83 OFFSET 9fRT E ALIGNMENT -L- G HR. Dry BORING NO. B2-B [ BORING LOCATION 16+83 OFFSET 9ftRT f ALIGNMENT -L- OHR. Dry
COLLARELEV. 351881 | NORTHING 879,007 EASTING 1,168,718 24 HR. 10.0¢ COLLARELEV. 3518.8ft | NORTHING 879,007 EASTING 1,168,718 24 HR. 10.0
TOTAL DEPTH 35.11t DRILL MACHINE CME-45C !ORILLMETHGG NW CaselSPT/Core 'HAMM&RTYPE Automatic TOTAL DEPTH 35.11ft DRILL MACHINE CME-45C ‘DR!LL METHOD NW Case/SPT/Core lHAMMERTYPE Automatic
DATE STARTED 8/26/05 ECOMPLETEQ’ 8126105 ISURFACE WATERDEPTH N/A DATE STARTED 8/26/05 COMPLETED 8/26/05 SURFACE WATER DEPTH N/A
: A P OW COUNT BLOWS PER FOOT SAMP. W L 1 2 X
] Et{.::f DE{R) H 0;: — Ul 1, " o g ” 100 no \Jj b SOIL AND ROCK DESCRIPTION CORE SIZE NQ2 . - TOTAL RUNgéigAﬂ - DRILLER B. Grady
- e L L L 1 L MO G ELEV. IDEPTH| RUN | pare I'REC.[ ROD | SAMP. I'REC. TRAD | DESCRIPTION AND REMARKS
] @ | ®m ) (Minift) @ NO. ' @ G
Js 5188 ; Topsoil wiColluvial Boulders 35188 269 | _ ' Begin Coring @ 1.0 ft |
So1r.8L 1.0 ! « . 3518 Aauvmm Diatk brown, dense, Sity gravel Ei:“g 3517.8] 10 41 | 313 | (35) Run-1 (0 3) ~~~~~~~~~~ TFY 55178 VAluvium - gray, brown, pink, mod. weamermg, V. hard, cobbies (37} to ['L mg’!
I 6010.0 |55 L . g | N=60/0.0] 86% d00%| P FEE] \gravel (0.76%), Meta-arkose & Quartz A
4 2 17 | 258 | (5.?) Colluvium - Gray, pink, brown, predeminately fresh 1o mod. vieathering, V.
+ S N4 ; 5 3813.7 81 1:49 - hard to soft, boulders (13"}, cobbles (7“} & gravel (1"}, Meta-arkose, iron
i fiak 3 {Aliivium - gray, brown, pmk. mod. 501 213 |39 Run-2"] oxide staining and precipitate.
+ RS-3 T amemgx hard, cobb&es(;“)tognvel 0:;3/().1, 8% RS-3
p S ! deta-arkose & Quantz, 31
¥ S Colluviam - ~ Gray, pink. Becwn I3soe7l 104 2:40 24
- 135094 predominately fresh to mod, weathen 9.4 =4 g 2:44 : {08) .. Colluvium - Green, gray, fresh 1o mod. weathering, cobbles (77}, Diabase. . 103
T Zof7. 35085 Jhard to soft, boulders (13}, cobibles QT")& 103 ; . 01 1s0 (812 Run-3 | gaq;, | Colluvium - Gray, pink, brown, predominately fresh to mod. weathering, v.
T st fgrave (1“) Meta-arkese iron oxide staining | 1300 | (8.6) hard to soft, boulders (13"} & cobbles (7°), Meta-arkose, sand and clay
r - 287 ] 88% | interval {174 018, 7'y and infill, iron oxide staining and precipitate.
T B Lreathering. eo 35087 151 ggg
I E&tL Colluvium - Gray, pink. brown o S0 3% %&} Rix-4
T Bl predominately fresh to mod. weathering, v. L 228 |
St hard to soft, boulders (13"} & cobbles (7). : , 28
4 b Meta-arkose, sand and clay interval 349871 201 222 | y ) : ] " ) 2.1
I R pag- 34987 (17.0418.7) and infil, iron oxide staining and 201 5.0 143 | (08} §(0.0)| Runb | (0.6) Residual - Brown, orange, gray, hard, silly clay {A-6), complete weathering of
N ecipitate. Y . 150 115% ) 0% 12% Mudstone.
+ N Residual - Brown, orange, gray, hard, sity L201 |
N clay (A-6), complete weathering of Mudstone. 205
e \ s 1349371 251 159 ) 253
'S ) 34537 251 5.0 1252 3011(04)] RunB | (0.5} | WR - Dark brown, dark gray, orange, green, mod. sev. weathering,
i Lt WK - Dark brown, davk gray, orange, green, : opg ] 60% | 7% 22% Mudstone., 27.4)
- g 34914 mod. sev. weathering, Mudstone. L | L«Z“%im (7.6} NCR - Brown, gray, green, predominately silty to v. fine grained, mod.
I o NCR - Brown, gray. green, predeminately sity Ysase7] 301 210 98% weathering, mod. to med. hard, close fracture spacing, layered,
T - ::d ﬁhw: ‘gzaclged fmocl wea!hemmlam:;éo R - 55 224 ( 46) (087 | Run-7 Meta-siltstone.
r = ned. hard, close fracture spacing, layered, Tl o244 |4 ;
L RS2 - Meta-siltstone. See |07 |15% | Rs2
B - 1233
4 e I 34837] 351 225 B 35.1
-4 3483 351 2:31 Boring Terminated at Elevation 3,483.7 ft in Meta-siltstone
- Ecnrg Termnated ai Elevalion 3,463.7 il in 214
- Meta-siltstone | 2143
1 o 1251 )
A gl
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Boring B2-B — Station 16+83 @ 9’ Right - Box 1 of 3
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Boring B2-B - Station 16+83 @ 9’ Right - Box 3 of 3

Boring B2-B ~ Station 16+83 @ 9’ Right - Box 2 of 3
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&y, N.C.D.O.T.GEOTECHNICAL UNIT
F[omnc:e &Hutcheson, Enc. j‘; 4 *‘? BORING LOG
CONSULTING ENGINEERS %@w”’ W
| o SHEET 1 OF 1
| PROJECT NO. 33655.1.1 [ID. B-4318 | COUNTY Watauga | GEOLOGIST Gragg
SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1598 (Grandfather Rd.) GROUND WATER (f)
BORING NO. EB2-A | BORING LOCATION 17407 OFFSET 13%LT | ALIGNMENT -L- OHR. Dry
COLLARELEV. 3524.3ft |NORTHING 878,996 EASTING 1,168,688 4HR 150

TOTAL DEPTH 3201t

DRILL MACHINE CME-45C

| DRILL METHOD NW Case/SPT/Core

| HAMMER TYPE Automatic

DATE STARTED 8/25/05

| COMPLETED 8/25/05

| SURFACE WATER DEPTH N/A

ELEV. | DEPTH

BLOW COUNT

@ | @ |ose|osk

20 40 &0

051 X ; ]

ab=d

BLOWS PER FOOT

samp W /] L

O
NO.

8 1w ol 6

i I3

SOIL AND ROCK DESCRIPTION

3,524.3

351831 50

NCDOT BORE - F&H WATAUGA BINT LOGS.GPJ NC DOT.CGDT 10/12/06

16

Colluvial Boulders

35218

.09

Dadway Embankment - Brown, medium
éensa, silty gravel & sand (A-2-4).

551 2L 35178

Aliuvium - Dark brown, dense, sity gravel
(A-2-4). Begin coring at elev. 3517 8.

85

. 35137

H HRIR
l!!!!'l'

)l‘lllll!

o, 3491

P Ao PR PR eoscbumndiocied b P PR N i N " bk A i - P N
LN D A T D S A I D DL B SO AL A DN NS I AN DA A A D DN R A D TN D D A A A A NN U E B N D NN D BT B R A N A B A A A A D A R AR LA T R R A

4.

oh

Alluvium - Gray, brown, orange, pink, sli.
weathering wintetvals sev. weathering, v.
hard to soft, cohbles (7], gravel {17},
Meta-arkose & Diabase, ron oxide staining
rid 2.
Colluvium - Gray, pink, brown, green,
orange, fine to medium grained,
predominately fresh to mod.

r

ne, Diabase, sandf
nd clay mﬁ! ron oxide staining and

offuvium - Green gray, Tresh to mod.
af cobbles Diabase.
Colluvium - Gray, pink, brown, green,
orange, predominately fresh fo mod.
weaiheﬁm‘ v. hard to soft, cobbles T"i fo
gravel (17}, Meta-arkose, Meta-sandstone,
Diabase, sand and clay infill, iron oxide

22

NCR - Brown, gray, qtange mad. weathemxg
wsis\lewalssev weathering, med. hard to v.
& soft, Mudstone, iron oxide staining and
pteqpmte apparent bedding 60°, quartz

7
| Mm%’

INCR - Brown, gray. onge
athemg, med, hard o v. soft, Mudstone,
ito ndmdee :tammg and pmqpaate apparent

Bofing Terminated at Elevation 34923 R in
Mudstone

| - .k V &%y, N.C.D.O.T. GEOTECHNICAL UNIT 21
Florence & Hutcheson, In &1 %
‘ence & Hutcheson, Inc. 4 \\"%‘g CORE BORING REPORT
CONSULTING ENGINEERS k’ /“\,@%‘%
~ g SHEET 1 OF 1
PROJECT NO. 33655.1,1 [ID. B-4318 [ COUNTY Watauga | GEOLOGIST Gragg
SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1598 (Grandfather Rd.} GROUND WATER (it}
BORING NO. EB2-A | BORING LOCATION 17407 OFFSET 13%LT | ALIGNMENT -L- OHR Dry
COLLARELEV. 352431t | NORTHING 87899 EASTING 1,168,688 24 HR. 15.0°
TOTALDEPTH 320ft  |DRILLMACHINE CME45C  |DRILLMETHOD NW Case/SPT/Core | HAMMER TYPE  Automatic
DATE STARTED 8/25/05 COMPLETED 8/25/05 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTALRUN 2551 DRILLER B. Grady
DRILL |, RUN__ T..SIRATA_T[
ELEV. |DEPTH| RUN | paye [REC.RQD| SAMP. 'REC.TROG o DESCRIPTION AND REMARKS
) @/ M| (i) @ gg) NO. (@ p
Begn Coring @ 6,51t
35178 651 05 4 1:13/05 }f (0.2) ,_Run-1_| (2 3} S 35178 Alluvium - Gray, brown, orange, pink, shi. weathering wintervals sev. 8.5
3 51?§}| 7608 50 2116 140% ) Run-2 | 57% P& weathering, v. hard to soft, cobbles (7*), gravel (1"}, Meta-arkose &
258 135 0ok Diakase, iron oxide staining and precipitate.
204 1% b 35137 106
351231 120 1.58 {2.5) S Colluvium - Gray, pink, brown, green, orange, fine to medium grained,
50 h.219 _IHS Bun3 | 50% Gt predominately fresh to mod. weathering, v. hard to soft, boulders (13"},
228 | 24% O g cobbles (77}, Meta-arkose, Meta-sandstone, Diabase, sand and clay mfzﬂ
2:20 Y —3 5087 iron oxide staining and precspitate 158
35073f 170 | §g§ 03} D21 3,507 8 Colluvium - Green, gray, fresh to mod, weathering, cobbles (77}, Diabase. 1551
50 200 A28 Rund 1.33% e Colluviur - Gray, pmk brown, green, orange, predominately fresh to mod.
W 43% (5.8) N weathering, v, hard to soft, cobbles (77} to gravet (17}, Meta-arkose,
232 52% 2 e g Metgp?;nt:smne. D;abase, sand and clay mﬁli, iron oxide staining and
- S o preci .
35023) 220 23 St
50 ' {(34) Run§ T=
228 &3 el
208 tof e
222 § =
34973 270 243 ST 34era 272}
50 ngg 50) | 00) | Run6 @3y [ @0 F L NCR -~ Brown, gray, orange, mod, weathering w/intervais sev. weathering,
S5 100%] 0% 100%{ 0% F-of med. hard to v. soft, Mudstone, iron oxide staining and precipitate, apparent
508 1 34030 bedding 60°, quartz vein. 257
34923] 320 244 (1.1} | (0.0} - 34005 Residual - Brown, orange, gray, hard, silty ciay (A-6), compiete weathering of 313
2:04 3,.99;@ 34923 Mudstone, ~22.0)
L 158 | (0.2} (0 G} - ENCR Brown, gray, orange, silty, mod. weathering, med. hard fo v. soft, {
" !@QQ;&EL 0% _ - lt‘aﬁiudste'ne iron oxide staining and precipitate, apparent bedding 60°, quartz
A Bomg Terminated af Elevation 3.402.3 f in Mudstone
g 3
g L
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= B
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8 -
o X
=4 -
E oo
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Boring EB2-A - Station 17+07 @ 13’ Left - Box 1 of 2

Boring EB2-A — Station 17+07 @ 13’ Left - Box 2 of 2
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Florence & Hutcheson, Inc.

Ccmsummc; ENGENEBES

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

vl
A e SHEET 1 OF 1
| PROJECT NO.  33655.1.1 |iD. B-4318 | countY watauga | GEOLOGIST Gragg
| SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1588 (Grandfather Rd.) GROUND WATER (ft}
BORING NO. EB2-8 | BORING LOCATION 17407 OFFSET 13ftRT | ALIGNMENT -L- OHR. Dry
COLLARELEV. 35194ft |NORTHING 879,020 EASTING 1,168,697 24HR. 10.0

TOTAL DEPTH 30.0ft DRILL MACHINE CME-45C

| DRILL METHOD NW Case/SPT/Core

| HAMMER TYPE  Automatic

v . ) B A ﬁ"(‘gﬁ?’ ‘%\6\4\
Florence & Hutcheson, Inc. {g‘“ (.3 CORE BORING REPORT
CONSULTING ENGINEERS %@w«;f‘}ﬁj
e SHEET 1 OF 1

'PROJECT NO. 33655.1.1 {1D. B-4318 | COUNTY Watauga | GEOLOGIST Gragg
SITE DESCRIPTION Bridge No. 321 over Watauga River on S.R. 1598 (Grandfather Rd.) GROUND WATER (ft)
BORING NO. EB2-B | BORING LOCATION 17+07 OFFSET 13fRT { ALIGNMENT -L- OHR Dry
COLLARELEV. 3,519.4ft |NORTHING 879,020 EASTING 1,168,697 24HR. 10.0°

DATE STARTED 8/26/05 | COMPLETED 8/26/05

| SURFACE WATER DEPTH N/A

TOTAL DEPTH 30.0f DRILL. MACHINE CME-45C I DRILL METHOD NW Case/SPT/Core ! HAMMER TYPE Automatic

DATE STARTED 8/26/05 COMPLETED 8/26/05 SURFACE WATER DEPTH N/A

NCDOT BORE - F&H WATAUGA GINT LOGS.GPY NC DOT.GOT 10/12/05

N.C.D.O.T. GEOTECHNICAL UNIT 23

LEV. |DEPTH BLOW COUNT BLOWS PER FOOT |samP. (L p S ] { | !
E D v o SOIL AND ROCK DESCRIFTION CORE SIZE NQ2 _ TOTALRUN 28.0ft DRILLER B. Grady
@ | ® [oselosmnfose|O 20 4 e 80 190 no | Aol 6 DRILL | RN [ STRATA T
~ e 1P| R | RaTe |REC-TRAD| SUMP. [ReC. T RAD| 6 DESCRIPTION AND REMARKS
\ atio) | 9 | R 191 %1e
3519.4 35194 _ _ 0. f _ _ Begin Coring @ 2.0t
35184 Alluviuny - Dark brown, dense, silty gravel A0 35174 201 30 307 |27) Run-1 1(07) 1 ~— Ba-T 35174 Alluvium - Gray, brown, orange pink, mod. weathering wintervals sev. 20
3517.4% 20 LF 35174 (A-2-¢ 29 N=60/0.0} 88% . 58% B 35162 \weatheting, v. hard, cobbles (7"), gravel (1), Meta-arkose, 32
60100 T 35182 | Alluvium - Dark brown, dense, geavel (171, | 32 351441 50 285 | 89 o Mata.sandstons, Diabase. i
] 3 Meta-arkose & Mudstone. Begin coring at ] 50 | 22_23‘w 1 (28) Run-2 | 77% Bat Coliuvium - Gray, pink, brown, orange, predominately fresh fo mod.
S ev. 35174, 56% s g weathering, v. hard to soft, boulders (13"), cobbles (7}, gravel (0.75"),
4 Alluvium - Gray, brown, orange, pink, mod. ] 2 38 G0 Meta-arkose, Meta-sandstane, Mudstone, sand and clay infill, iron oxide
i athering wintervals sev. weathering, v. 35004 100 2:20 5 staining and precipztate
;ﬁ'““ rd cobbtes(?“'h %‘:: 1) Meta—arkcse — - ) g:g @6y Run-3 od
e S ; Mamw.,_..! G
j oot N Cotiuvﬁm Gray. pirik, brown, orange, 9% 294
S predominately fresh te mod, weamemg V. 220 S 8
ShE hard fo soft, boulders (13"}, cobbles (7}, 3 504‘47; 150 1 219 D e 3.504.6 148
o 8 gravel (0.75"), Meta-arkose, EGl 222 |@EE Buna | 05) poet 38037 Colluvium - Green, gray, fresh fo mod. weathering, cobbles (47), Diabase. 157
- D53 5.9‘;‘,,.6 Meta-sandstore, Mndstone sand and clay .S | ] 245 1 69% 5 56% St Colfuvium - Gfay. pink, brown, orange, predominately fresh to mod.
2ok 55057 \infit, iron oxide stai 157 303 1@n . weathering, v. hard to soft, boulders (13}, cobbles (4”), Meta-arkose,
1 Sy Colwwm Green gray, fresh to mod, 1 301 €7% ar Meta-san one Mudstone, sand and clay infill, iron oxide staining and
Rt Tin 349241 2001 251 i o precipitate.
| B ool o oo 8 5] 0 i N B = e L
b S mina mod. wea V. X = 2 - .
EF o7, pardio sof Noulders (13-), cobbles 61, .. s feseat NCR - Brown, gray, orange, olve gray. dark gray. mod, weathering, med.
] =t Meta-arkose, Mefa-sandstone, Mudstane, 218 s4044] 250 214 97% 1 12% | , hardtov. soft, Mudstone, iron oxide staining and precipitate. .
—1 sand and clay infil, ison oxide staining and RS - 210 b ' [©3 1m0y WR - Brown, orange, sev. weathered Mudstone 280
i v Cii 50 259 (4.9) (64) Run k»»ww».wﬂ.uwmmw L I— .
- _}-34947 ST - e 247 - 98% | 7% 1100%/1 0% J NCR - Brown, gray, orange, olive gray, dark gray, silty, mod. weathering,
= 5asa gyNC rown, gray, orange, olive gray, dark ' 2.25 ' (39) | (0.0 med. hard fo v. soft, Mudstone, iron oxide staining and precipitate.
jgray, mod. weathering, med. hard tov soﬁ ] 2:26 100% -7 34008 289
ludstone, iron oxide staining and p - 34894 300 21 (1.1) | (0.0) Iz3469.4_ WK - Brown, orange, sev. weathering, Mudstone. 300
iy M?'«‘g:,gl ;fg 100%4 0% 4 | Boring Terminated at Elevation 3,489.4 t in Mudsione ,
~ Brown, gtay, orange, olive gray, dark § 158

ok beobimiosbionsds PR - . i " a " P PR P PRI Fa N
LAE S L A N U A A A D A B N M AN N S S AR A A N D S AN AN M TN S A A RO N N G i SN N N BN NG N A AN N M A N B N At G D 2 S B BN N

H "

fgray, silty, mod weathering, med. hard to v.
: Mudstone iron oxide siaining and

NGDOT CORE - F&H WATAUGA GINT LOGS.GRJ NC DOT GDT 10/12/08
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Boring EB2-B - Station 17+07 @ 13’ Right - Box 1 of 3

Boring EB2-B - Station 17+07 @ 13’ Right - Box3 of 3

Boring EB2-B - Station 17407 @ 13’ Right - Box 2 of 3
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STATE PROJECT NO.: 33655.1.1
TIP NO.: B-4318
COUNTY: Watauga
PROJECT DESC.: Bridge No. 321 over Watauga River on SR 1598 (Grandfather Road)
SUMMARY OF SOIL CLASSIFICATIONS AND GRADATIONS
Boring No. Sample | Depth Interval | AASHTO N Soil 122223?; llz:zzler?gt l:’zngr?gt lf:tl;reizg Coarse SI:?IIlI; MORT.AR LL| PI | PL Pe¥cent
No. (ft) Class. No. No.10 No40 | No.200 No. 60 Sand | Sand Silt Clay Moisture
EB1-A SS-5 5.0-5.6' A-4(0) | 100+ | 1 91 62 44 44 38 17 33 12 31 | NP| NP N/A
EB1-B SS-7 1.0-2.5' A-4(0) 40 2 82 56 36 51 40 20 27 13 381 21| 36 N/A
EB2-A SS-1 5.0'-6.5' A-2-4 (0) 40 3 ] 50 26 14 79 59 18 18 25 | NP | NP N/A
Bank S-1 0.0-2.0' A-2-4(0) | N/A 4 53 28 12 80 61 20 16 28 | NP | NP N/A
Bed S-2 0.0-2.0' A-1-a(0) | NA 5 23 10 6 92 66 13 19 25 | NP | NP N/A
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STATE PROJECT NO.: 33655.1.1
TIP NO.: B-4318
COUNTY: Watauga
PROJECT DESC.: Bridge No. 321 over Watauga River on SR 1598 (Grandfather Road)
LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES
Sample | Boring |Depth Interval RunRQD | Height | Diameter Ur.nt Unconﬁn(?d Young's Sphttl.ng
No No () Rock Type (%) (inches) | (inches) Weight | Compressive Modulus Tensile Remarks
) ' ) (PCFH) Strength (PSI) Strength
RS-1 B2-A 29.4-29.9' | Meta-Siltstone 17 3.96 1.97 149.1 1159 N/A N/A
RS-2 B2-B 30.8-31.4' | Meta-Siltstone 15 3.92 1.96 145.1 942 N/A N/A
RS-3 B2-B 5.3-5.8' Meta-Arkose N/A 3.99 1.98 160.3 13923 N/A N/A
RS-4 EB1-A 31.5-32.0' Mudstone 18 3.52 1.97 159.1 2225 N/A N/A
RS-5 B1-B 30.5-30.9' Mudstone 23 3.58 1.97 155.9 617 N/A N/A
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FIELD
SCOUR REPORT

SHEET

WBS:  33655.1.1 TIP: B-4318 COUNTY: Watuaga

DESCRIPTION(1): Bridge No. 321 over Watauga River on SR 1598 (Grandfather Road)

Information from:

EXISTING BRIDGE
Microfilm

Field Inspection X (reel pos: )

Other (explain)

Bridge No.: 321 Length: 295 TotalBents: 2 Bentsin Channel: 0 Bents in Floodplain:

Foundation Type: Timber Abutments on Concrete Footings

2

EVIDENCE OF SCOUR(2)

Abutments or End Bent Slopes: Some from stream on footings, some abutment damage from boulders on the

southeast abutment, undermining on northwest abutment.

Interior Bents: None

Channel Bed: None

Channel Bank: None

EXISTING SCOUR PROTECTION

Type(3): None

Extent(4): None

Effectiveness(5): None

Obstructions(6): Fallen Trees and Boulders at both Abutments -

INSTRUCTIONS

PO RIS 0ONOOOAWON -

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

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

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

Describe extent of existing scour protection.

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

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

Describe the channel bed material based on observation and/or samples. Include any lab results with report.
Describe the channel bank material based on observation and/or samples. Include any lab results with report.
Describe the material covering the banks (e.g. grass, trees; rip rap, none). - o a :
Determine the approximate floodplain width from field observation or a topographic map.

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

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

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

Give the geotechnically adjusted scour elevation (GASE) 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 GASE. . If the GASE is dependent on scour counter measures, explain (e.g..rip rap armoring

on slopes). The GASE 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). Sample results attached, material also includes Alluvium: boulders (13"+) to

gravel (0.75%), Meta-arkose and trace Diabase.

Channel Bank Material(8): Sample results attached, material also includes Alluvium: Boulders (13"+) to

gravel (0.75"), Meta-arkose and trace Diabase.

Channel Bank Cover(9): Mostly grass and small brush with boulders

Floodplain Width(10): 200'

Floodplain Cover(11): Grass, brush, trees and boulders

Comparison of GASE to Hydraulics Unit theoretical scour:

Stream is(12): Aggrading X Degrading Static
Channel Migration Tendency(13): North to Northeast
Observations and Other Comments:
Reported by: S B . tdafo Date: _9/15/2005
Shawn P. Washer, P.E.
GEOTECHNICALLY ADJUSTED SCOUR ELEVATIONS(14, Feet x Meters

We agree with the scour computations presented in the Bridge Survey and Hydraulic Design Report for B-4318,

dated 3/4/05.

GASE determined by:

TS

SOIL. ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAI

Bed or Bank Bed Bank
Sample No. S-2 S-1
Retained #4 61 35
Passed #10 23 53
Passed #40 10 28
Passed #200 6 12
Coarse Sand 92 80
Fine Sand 3 11
Silt 4 7
Clay 1 2
LL 25 28
Pi NP NP
AASHTO] A-1-a(0) A-2-4 (0)
Station 16+38 16460
Offset . CL CL
Depth] 0.0-2.0' 0.0'-2.0'

Template Revised 07/22/05




PROJECT #: 33655.1.1/B-4318

COUNTY: Watauga
DESCRIPTION: Bridge No. 321 over Watauga River on SR 1598 (Grandfather Road)
CHANNEL BED CHANNEL BANK MATERIAL

: MATERIAL

SAMPLE # S-2 S-1

RETAINED #4 61 35

PASSING #10 23 53

PASSING #40 10 28

PASSING # 200 6 12

COARSE SAND 92 80

FINE SAND 3 11

SILT 4 7

CLAY 1 2

LL 25 28

PL NP NP

AASHTO

CLASSIFICATION A-1-a (0) A-2-4 (0)

STATION 16438 16+60

OFFSET CL CL

DEPTH . 0.0-2.0' 0.0'-2.0'




Florem:e & Hutcheson, Inc.

CONSULTING ENGINEERS

SOIL CLASSIFICATION

Florence & Hutcheson, Inc.

CONSULTING ENGINEERS

SOIL CLASSIFICATION

Project Name : Bridge No. 321 over Watauga River on S.R. 1598

Project No. : 05001
Project County : Watauga

Sample No. : 8«1
Sample Loc. : Bank

Project Name : Bridge No. 321 over Watauga River on S.R. 1598
Project No. : 05001 SampleNo. :S-1
Project County : Watauga Sample Loc. : Bank

Project State  : North Carolina Sample Depth : 0.0't0 2.0' ProjectState  : North Carolina Sample Depth : 0.0'to 2.0/
Laboratory No. : 05001 -04 Date Tested : 09-08-05 Laboratory No. : 05001 - 04 Date Tested : 09-08-05
Submitted By : Florence & Huicheson, Inc. Date Reported : 09-13-05 Submitted By : Florence & Hutcheson Inc. Date Reported : 09-13-05
Soil Type : Brown & Gray Silty Gravel ; Soil Type : Brown & Gray Silty Gravel
% Passing ; % Passing
BT oo 166 Grain Size Distibution
.3 lin 75 Imm No.40 | 0425 |mm| 27.6 100
212 in. | 63 mmj No.50 03 mmi , :
{ 2 linn | 50 |mm No.6¢ 025 immi| 204 : 5
13/4 Jin. 45 Imm ,  No.80 0.18 |mm
1172 jin 381 'mmj| 1000 No.100 0.15 |mm §
T1/4 Em 315 |mm No.200 0.075 |mm| 119 80 -
1_lin 25 |mm| 920 No.270 0053 Imm| 98 : 5
34 |in. 19 |mm] 854 Hyd.Rd.| #1| 0.0090 |mm| 40 -~ i 1
2154_, 'lm 125 |mm} HdRe|#2| 00064 Imm| 32 | &
38 lin 95 'mm| 741 HydRd.|#3] 00046 imm| 1.8 w 60 -
No4 1 475 [mm; 646 HydRd.| #4] 00035 Immj 13 K
No.6 335 |mm Hyd.Rd.} # 5 mmy ]
No8 236 |mm] Hyd Rd.| # 6 | mm o ‘g
No.10 2 rmm 52.5 Hyd.Rd.| # 7 mm} e
D50 = 1.7120mm g 40 -
e :
Califomia Bearing Ratio : NA Natural Moisture (%) : NA :
Maximum Dry Density : NA Liquid Limit : 28 :
Optimum Moisture : NA Plastic Limit : NP 20 - SRS} £
Plasticity Index : NP LT
AASHTO Composition of Total Sample Liquidity Index : NA : AN e
Gravel (3in. + No.10) : 475 Activity : NA / S
Coarse Sand ( -No.10 + No40) : 249 Specific Gravity : 2.704 0 - g IR N A 3
Fine Sand ( -No.40 + No.200) : 157 AASHTO Classification : A-2-4 (0) ,
 siit(-No:200 + 0.002mm) : 108 ASTM Classification : SW-SM 0.0001 0.001 0.01 0.1 1 10 100
Clay (-0.002mm + 0.00lram) : 0.2 Particle Size (mm)
Colliods ( -0.00imm ) : 08
ASTM Composition of Total Samiple N. C. Composition of Total Sample
Coarse Gravel ( 3in. + 34in.) : 146 Coarse Gravel ( 3in. + No.10) : 475 Minus 2.00mm Fraction
Fine Gravel (-3/4in. + No4) : 208 Coarse Sand (-No.10 + No.60) : 321 Soil Mortar = 100% (as per NCDOT)
Coarse Sand (-No4 + No.10) : 121 Fine Sand (-No.60 + No.270) : 106 ,
Medium Sand (-No.10 + No.40) : 24.9 Silt ( -No.270 + 0.005mm ) : 7.6 Coarse Sand Retained Fine Sand Retained Silt Clay
Fine Sand (-No.40 + No.200) : 15.7 Clay (-0.005mm} : 2.2 #60 #270 0.05 to 0.005mm <0.005mm
%l:l:} (({020‘200+0.005mn)) : 9.7 ' , '
Clay (-0005mm + 0.00lmm) : 1.3 ,
Colliods ( -0.001mm ) : o8 61.1 20.1 15.6 3.2
Approved By: _SPW/ SoilNo, __ 4 Ap By:  SPW SoilNo. 4

P O Box 7267 « Paducaly, KY 42002 « 2550 {vin Cobl: Dr « Paducah, KY 42003 « 270/444-9681 « fax 27004433943
maii@fichutoom

P O Box 7267 « Paducah, KY 42002 « 2550 irvin Cobb Dr» Paducah, KY 42003 » 270/444-9691 « fax 270/443-3943
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Florence & Hutcheson, Inc.

Cousm.rma Euemazus

SOIL CLASSIFICATION

Project Name  : Bridge No. 321 over Watauga River on S.R. 1598

Project No. : 05001

Project County . : Watauga

ProjectState  : North Carolina

Laboratory No. : 05001 - 04

Submitted By : Florence & Hutcheson, Inc.

Sample No. : §-2

Sample Loc. : Channel Bed
Sample Depth : 0.0 to 2.0

Date Tested : 09-08-05
Date Reported : 09-13-05

Florenca & Hutcheson, Inc.

Constxu*mc Exmusnns

Soil Type : Brown & Gray Gravel
% Passing % Passing
4 Jin 100 Imm No.l6 .18 mm ‘
312 lin | 90 |mmj Neo.3¢ 06 mm
3 _lin 75__Imm ’ No.40 0425 jmmj 95
212 lin. 63  |mm}| 1000 No.5¢ 03 imm
2 in. | S50 imm] 977 No.60 025 imm| 79
[ 134 lin. 45  Imm No.8g 0.18_|mm
112 jin 381 |mm| 95.1 No.109 015 imm
1174 Jin. 315 jmm| No.200 0075 lmm| 55
] 25 ‘mm| 862 | No.270 0053 immi 49
34 jin. | 19 Imm| 797 Hyd Rd.| # 1| 0.0087 |mm 7
12 Jin | 125 lmm} 0| Hyd Re 1 #2] 00062 |mm| 1.2
¥8_lin. 95 |mm| 578 Hyd Rd.|#3] 00045 |mm| 09
No.4 475 |mm| 395 Hyd Rd.§ # 41 00034 fraom| 0.7
1. No6 335 mm Hed RAI# 5 mm
No8 236 [mm Hyd. Rd. | #6 12:11]
No.l1¢ 2 mm| 232 Hyd Rd. | #7 mm
D50 = 7.0699mm

Maximum Dry Density : NA
Optimur Moisture : NA

AASHTO Composition of Total Sample

Gravel (3in. + No.10) : 768

Coarse Sand ( -No.10 + No40) : 137
Fine Sand ( -No.40 + No.200) : 4.0
Silt (-No.200 + 0.002mm } : 4.9
Clay (-0.002mm + 0.00imm} : 0.1
Colliods ( -0.00Imm ) : 04

ASTM Composition of Total Sample
Coarse Gravel ( 3in. + 34in.) : 203
Fine Gravel ( -3/4in. + No4) : 402

Coarse Sand { -No.4 + No.16) : 163
Medium Sand (-No.10 + No.40) : 13.7
Fine Sand ( -No.40 + No.200) : 4.0
Silt { -No.200 + 0.005mm )} : 45
Clay ( -0.005mm + 000Iimm )} : 06
Colliods ( -0.00Imm ) : 04

ApprovedBy: __ SPL/

Natural Moisture (%) : NA
Liquid Limit : 25
Plastic Limit : NP
Plasticity Index : NP
Liquidity Index : NA
Activity : NA
Specific Gravity : 2.803
AASHTO Classification : A-1-a(0)
ASTM Classification : GW-GM

N. C. Composition of Total Sample
Coarse Gravel { 3in. + No.10) : 768

Coarse Sand ( -No.1¢ + No.6G} : 153
Fine Sand ( -No.60 + No.270) : 3.0
Silt {-No.270 + 0.005mm )} : 39
Clay (-0.005rnm } : 1.0

Soil Ne, 5

PO Box 7267 - Paducah, KY 42002 - 2550 lovin Cobb De - Paducah, KY 42003 « 270/444-0801 « fax 270/443-3843

mail@hchut com

_ _____ SOIL CLASSIFICATION

Project Name : Bridge No. 321 over Watauga River on S.R. 1598

Praject No. : 05001 SampleNo. :§-2

Project County : Watauga Sample Loc. : Channel Bed

ProjectState  : North Carolina Sampie Depth : 0.0't02.0°

Laboratory No. : 05001 - 04 Date Tested : 09-08-05

Submitted By  : Florence & Hutcheson Inc. Date Reported : 09-13-05

Soil Type : Brown & Gray Gravel

Grain Size Distribution
100
80 SR W
s
g
2 60 -
5 40
5 '
a. ,
20 - ’
0.0001 0.001 0.01 0.1 1 10 100
Particle Size (mm)
Minus 2.00mm Fraction
Soil Mortar = 100% (as per NCDOT)
Coarse Sand Retained Fine Sand Retained Siit Clay
#60 #2710 0.05 to 0.005mm <0.005mm
66.0 131 19.1 18
Approved By: __SPh/ SoilNo,___ 5

P O Box 7267 « Paducah, KY 42002 + 2550 tovin Cobb Dr « Paducah, KY 42003 « 270/444-9691 « fax 270/443-3843
misil@fohut cont
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PHOTOGRAPHIC RECORD

Replacement of Bridge No. 321 on SR 1598 over Watauga River

Photograph No. 1:
This photograph was taken standing on the south end of the existing bridge
looking north.

Photograph No. 3:
This photograph was taken undemeath the center of the old bridge looking
south upstream.

Photograph No. 2: Photograph No. 4:
This photograph was taken from the center of the new bridge location looking This photograph was taken underneath the center of the old bridge looking
south at old bridge. north downstream.




