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COUNTY McDOWELL

PROJECT DESCRIPTION _Retaining Wall at End Bent-1
for Bridge No. 195 over Bear Creek on SR 1552

SITE DESCRIPTION

CAUTION NOTICE TTTTTTe—

THE SUBSURF ACE B¢ ORMATION AND THE SUBSURFACE INVESTICATION O WHICH 1T 1§ BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNNG AND DESICN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VAROUS FELD BORING LOGS, ROCK CORES, AMD SO TEST DATA AVALABLE MAY BF

REVEWED OR SPECTED & RALEICH BY CONTACTING THE M, C. DEPARTMENT OF TRANSPORTATON,
CEOTECHRACAL LT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FELD
BORNG LOGS, ROCK CORES, OR S0 TESY DATA § PART OF THE CONTRACT,

GENERAL SOR AND HOCK STRATA DESCRETIONS AND NOCATED GOUNDARES ARE BASED ON A

CEOTECHCA. WIERPRETATION OF ALL AVALARE SUBSURFACE DATA AND MAY NOT RECESSARLY

REFLECT THE ACTUAL SUBSURFACE COMDITIONS GETWEEM BORWGS OR BETWEEN SAMPLED STRATA

Witk THE BOREHOLE. THE LAGORATORY SAVPLE DATA AND THE ¥ SITU UN-PLACE) TEST DATA CAN BE D. Hordister b H

RELED OX ONLY TO THE OECREE OF RELMBLITY SERENT W THE STANDARD TEST METROD. . 1S{e . rris
THE DBSERVED WATER LEVELS OR SOL WOSTURE COMDITIONS MOICATED N THE SUBSURFACE INVESTIGATED BY _ . e e PERSONNEL Q
MVESTIGATIONS ARE AS RECORDED AT THE TME OF THE WVESTIGATION. THESE WATER LEVELS OR SOL .

MOSTURE CONDITIONS UAY VARY CONSIDERABLY WITH TAE ACCOROWG TO CLAJATIC COMNTIONS MCLUONG CHECKED BY ___JD Hoskins i R. Burleson

TEMPERATURES, PRECIPITATION AND WD, AS WELL AS OTHER NONM-CLMATIC FACTORS.

SUBMTTED BY _ JD Hoskins il R. Kumar
THE BIODER OR CONTRACTOR IS CAUTIONED THAT CETALS SHOWN DM THE SUBSURFACE PLANS "
ARE PRELBSNARY ONLY AND M MANY CASES THE FINAL DESIGN DETALS ARE DFFERENT. FOR GIOONG H
440 CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FIIR. DESION DATE Jonuory 26, 2005 S. Tierney
BFORMATION ON THS PROJCT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICENCY R
OR ACCURACY OF THE WNVESTICATION MADE, NOR THE NTERPRTTATIONS MAOE OR OPRON OF THE R. Benfieid
DEPARTMENT A3 TO TeE TYPE OF S AND CONDITIONS TO BE ERED, THE BOOER OR

CONTRACTOR 15 CAUTIONED TO MAKE SUCH MOEPENDENT SUSSURFACE WNVESTICATIONS AS HE DEENS
NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO S€ ENCOUNTERED ON THS PROVECT. THE

CONTRACTOR SHMALL HAVE HO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF YAZ£ FOR
ANY REASON RESULTING FROM THE ACTUAL COMDITIONS ENCOUNTERED AT THE SITE OFFERNG FROM
THOSE BCATED & THE SUBSURFACE BFORMATION,

.....

NOTE - THE BFORMATION CONTANED HEREWN 1 NOT MPLED OR GUARANTEED 8Y THE M. C. DEPARTMENT
OF TRANSPORTATION AS BEMC ACCURATE NOR T 1S CONSIDERED YO 8 PARY OF THE PLANS,
SPECFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED TreS oF e TOR SPECHICALLY WAVES ANY CLAMS
FOR INCREASED COMPENSATION OR EXTENSION OF TEME BASED ON DFFERENCES SETWEEM THE
CONDITIONS BNCATED HEREN AMD THE ACTUAL COMDITIONS AT THE PROJECT SITE.
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SOIL_DESCRIPTION

GRADATION

ROCK _DESCRIPTION

SOIL 1S CONSIDERED 10 BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
VHICH Cal BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
188 8LOWS PER FODT ACCORDING TO STANODARD PENETRATION TEST (AASHTO 1286, ASTM 0-1588% SOI.
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTD CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, EYC. EXAMPLEs

.‘ELL_MD: INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
w INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD

GRADED)
wg: INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT WHEN TESTEQ, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WORAD YIELD SPT REFUSAL.

SPT REFUSAL |S PENETRATION BY A SPLIT SPDON SAMPLER EDUAL TO OR LESS THAN @.1 FOOT PER 68 BLOWS.
18 NON-

ANGULARITY OF GRAINS

OF WEATHERED ROCK.

THE ANGULARITY OR ROURDRESS OF SOIL GRAING ARE DESIGNATED BY THE TERMS; AMGLLAR,

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

TERMS AND DEFINITIONS

COASTAL PLAIN MATERIAL. THE TRANGITION BETWEEN SOIL AND ROCX IS OFTEN REPRESENTED BY A ZONE

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

AOUIFER - A WATER BEARING FORMATION OR STRATA,

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
SUBANGUL OR ROUNDED. WEATHERED NON-CDASTAL PLAIN MATERIAL THAT YIELOS SPT N VALUES ) 188 BLOWS
VER STIFF,GRAY SAIY (LA, WOST WTH STERBEDOED FIE S0 LNERS.REY PUSTE. 476 AR, SUBROUNDED, OR ROUMCEQD. ROCK (4D PER FOOT. ARTESIAN. - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL _LEGEND AND AASHTIO CLASSIFICATION MINERALOGICAL COMPOSITION T 70 TN G TOE0E R0 VET AReIC RO TrAT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT MECESSARILY RISE 7D OR ABOVE THE
- CRYSTALLINE SURFACE,
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS . MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALT, KAOLIN, ETC. ARE LSED IN DESCRIPTIONS FOCR €/ WOLLO YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURF AL
CLASS. (852 PASSING =208 13652 PASSING *288) CROANIC MATERIALS WHENEVER THEY ARE COASIDERED OF SIGNIFICANCE. GNEISS, GABARD, SCHIST, ETC, CALCAREQUS (CALC - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE T0 COARSE GRAIN METAMORPH -COASTAL PLAIN
pre— a1 [Aa3] "z a4 a5 A A7 Atz aas COMPRESSIBILITY 1D CRSTALE T P T P T LN . ROCK TYPE COLLUNIL - ROCK FRABENTS MIXED VITH SOl OEPOSITED BY GRAVITY ON SLIPE OR AT 60TTOM
A-3 dhadedl SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 38 e INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. .
T MODERATELY COMPRESSIBLE LIGUID LIMIT 31-50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK, BUT MWAY NOT YIELD CORE RECOVERY (REC)- TOTAL LENGTH OF ALL MATERIAL RECOVERED [N THE CORE BARREL DIVIOED 8Y TOTAL
OVNN HIGHLY COMPRESSIBLE LIGUID LIMIT GREATER THAN 50 %’D!UENIARY ROCK 1 ' I g:: RE;:"%?,E Tmx:n: TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED TENGTH OF CORE RN AND EXPRESSED AS A PERCENTACE.
- L c.
SiLT- ‘ PE:(RLENT?GCEL OF MATERIAL WEATHERING DIKE. - A TABULAR BOOY OF IGNEOUS ROCX THAT CUTS ACROSS THE STRUCTURE OF AOJACENT
CRANULAR] SILT- CLaY ROCKS DR CUTS MASSIVE ROCK,
car | pe ORGANIC MATERIY,  an QIR MATERIA "
SOLS | guug | PEAT S0LS SOiLS FRESH ROCK FRESH, CRYSTALS BRICHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE (S INCLINED FROM THE
36 ubs 1od TRACE OF DRGANIC MATTER 2 - 3% 3-52 TRACE 1- 182
LITILE ORGANIC MATTER 3-5, 5«12 LITRLE ® - 262 HARMER IF CRYSTALLINE. o
LICUD LB9Y “e 1 MY 48 1004140 MXMT M 48 SOILS WITH MODERATELY DRGAMIC % - 182 12 - 202 SOME 28 - 1Y VERY SLICHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF DPEN, DIP_OIRECTION (OIP AZIMUTH) - THE OIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PUSTIC BEEX | 6 MX | NP.1ig sche Mt o B1vev e soche saciem v | CerteTon WGy | MIGHLY DRGANIC 182 soan HIGLY 352 e ABOVE w.sLL CAYSTALS DN A BROKEN SPECINEN FACE SHINE BRIGHTLY. ROCK RINGS LAER HAWAER BLOVS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTI
OF A CRYSTALLINE NATURE.
RO BOER [} sof MODOERATE ORGAN| FALT - A FRACTURE OR FRACTURE 20ME ALONG WHICH T WAS BEEN DISPLACEMENT OF THE
i 8 | om lowaads rche AMOUNTS OF | enie ic - GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 10 E%’e“é RELATIVE T0 ONE »:fmn PARALLEL T0 THE ,,.mg:::.
USL TYPESISTONE FRAGSLL. o | o) vy pR cravey sity | cuaver DRGANIC pvA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING. SL1) 1INCH, OPEN JOINTS MAY CONTAIN CLAY. [N CRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJDR  |GRAYEL MKD |l coavElL AND SAND SOILS SOILS MATTER \ 4 TATIC WATER aTER OURS, CRYSTALS ARE DULL AND DISCOLOREQ. CRYSTALLINE ROCKS RING UNOER HAMMER BLOWS, EISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLAMES.
2‘:;‘:; hovend STATIC WATER LEVEL SFTER_24. MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AMO WEATHERING EFFECTS. IN FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLOOGED FROM
FAIR T SZP\a 40N GRANITOID ROCKS, MOST FELOSPARS ARE DL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
5 4 EXCELLENT 70 GOOO FAIR TO POOR p:,m O roor |weumar PERCHED WATER. SATURATED Z0ME DR WATER BEARING STRATA DULL SOUND UMDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRAOE o~ SoRING OR SEE WITH FRESH ROCK. FLOOD PLAIN G .P.) - LAMD BORDERING A STREAM,BUILT OF SEDIMENTS ODEPOSITED BY
PAGE THE STREAM,
PIOF A-7-5S Ll.- 38 1P.LOF A-7-6 > L.L.- 38 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRAMITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE 40 DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | EQRMATION FM) - A MAPPABLE GEOLOGIC LNIT THAT CAN BE RECOGNIZED AND TRACED IN
RONGE OF STANDARD |  RANGE OF UNCOMFINED : - B00,SEV.)  AMD CAM BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES TLUNK" SOUMD WHEN STRUCX. THE FIELD.
primary son. Tvpg | COMPACTMESS DR foous rpation RESISTEMCE|  COMPRESSIVE STRENGTH ROAOWAY EMBANKMENT sm B YEST BORING SAMPLE {£_TESTED, WOILO VIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
CONSISTENT VAL LEY (TONS/FR ) WITH SOIL DESCRIPTION var et DESIGHATIONS :
SEVERE ALL ROCXS EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FAGRIC CLEAR AND EVIDENT BUT REDUCED oo 0 <o e nioce R PROJECTION OF ROCK WHOSE THICKNESS 1S SWALL COMPARED 10
CEMERALLY VERY LODSE <a SOIL §YMBOL @ AUGER BORING 4 Bux ¢ (SEVS IN STRENGTH 10 STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED T0 SOME 75 LATERAL EXTENT
L.DOSE 47018 g Sese EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, ‘
GRAMULAR
MEOIUM DENSE 18 10 38 wa SRTIFICIAL FILL DTHER THan - SPLIT SPOON IE_IESIED, YIELDS SPT N VALUES ) 88 BPF LENS - 4 BOOY OF SOIL OR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS.
e CoresIve: B s 3 10 50 ROAGWAY EMBANKMENTS '(:)' CORE BORING o S VERY SEVERE ALL ROCK EXCEPY OUARTZ DISCOLORED OR STAINED. ROCX FAGRIC ELEMENTS ARE DISCERNIGLE Bur | MOLT 1) IRPECULARLY WARKED WITH SPOTS OF DIFFERENT COLORS, MOTTLING O4
VERY w0 e L BONDARIES ST- SIELBY TUBE W.SEV)  THE MASS (S EFFECTIVELY REOUCED 10 SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOO DRAINAGE.
VERY SOFT rs3 prpy * INFERRED SOIL ’O MONITORING WELL SAMPLE REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED 7O A DEGREE SUCH THAT DMLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE MORMAL GROUMO VATER LEVEL BY THE PRESEMCE DF AN
IE_IESIEQ, YIELDS SPT N VALUES € ig@ BPF | INTERVENING IMPERVIOUS STRATLM,
CENERALLY Kg?m srer 2 ;g ; 825 10 85 TN INFERRED ROCK LINE e rOETER RS- AOCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. € 1 s
SILT-CLAY o 21018 8.5 10 1 D Lstauation COMPLETE  ROCK RECUCED 10 50IL. ROCK FABRIC MOT DISCERMIBLE,OR DISCERNIBLE OMLY IN SMALL ANG RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
coesiver VERY STIFF 15 10 38 2104 T ALLUVIAL SOIL BOBOARY A AL SaLE SCATIERED CONCENTRATIONS. QUMRTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_ QUALITY DESICNATION R.0.0) - A MEASURE OF ROCK DUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD 3@ ,3 mam IP/OIP DIRECTION OF O SLOPE IMDICATOR ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN ANQ|
TEXTURE_OR_GRAIN SIZE > Roc sTRcTUReES INSTALLATION - cen - con saee ROCK_HARDNESS EXPRESSED #5 A PERCENTAGE.
O w1 wvax VERY HARD  CAWNOT BE SCRATCHED BY KNIFE OR SHARP PICX. BREAKING OF MAND SPECIMENS REOUIRES ?s:%%!mr:sxm SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 e @ 68 200 270 © - SOUNGING ROD @D~ ST ReEFusAL SEVERAL WARD BLOWS OF THE CEOLOGISTS PIEX. o INTRUSIVE BT OF IGAEDUS = ATELY LUFCR THIDOESS. M
OPENING D0 476 28 @42 825 @875 06853 su - ROCK OF APPROX H
ABBREVIATIONS HaRD Can BE SCRATCHED BY KNIFE OR PICK OMLY WITH OIFFICULTY, HARD HAMMER BLOVS REDUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOWOER | COBBLE GRAVEL i e s cLa AUGER REFUSA - 10 DETACH HaND SPECIHEN. T0 THE BEDOING OR SCHISTOSITY OF THE INTRUOED ROCKS -
E.0R) €08, (G (sLJ €L 4R - AUGER REP %: %§$ STEM R v :gfrms CONTENT MODERATELY CaN BE SCRATCHED BY KWIFE OR PICK. GOUGES OR GRDOVES VD 8.875 INCIES DEEP CAN BE SLICKENSIDE - POLISHED AMD STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FALT (R
(CSE. 509 &, 50, T [ ComiG TERMINATED T - MICACEUS er v sean 1esT | R0 EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAMD SPECIMENS CAN BE DETACHED P PLANE
Py 005 8805 .- . - 8Y MODERATE BLOWS.
CRain w85 r 28 CPT - COME PENETRATION TEST + 10 CALMVATER EMCOSNERED WOH -+ WEIGHT OF HAMMER STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - MMBER OF BLOWS (N OR B.PFJOF
SIZE N 12 T H/M - NOT MEASURED MEDIM CAM BE GROOVED OR GOUGED 8.85 INCHES DEEP 8Y FIRM PRESSURE OF KNIFE DR PICK POINT. e i e i
Cse. - CDARSE PMI - PRESSUREMETER TEST e CAN BE EXCAVATED IN SWALL CHIPS T0 PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF Thg | ° 148 LB.WARKR FALLING 38 INOES REQUIRED 10 PROOLCE A PEMETRATION OF 1FOOT INTO SOL WITH
SOIL_MOISTURE - CORRELATION OF TERMS CT - CORING TERMINATED SD. - SAND, SANDY A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL [S LESS THAN .1 FOOT PEMETRATION
SOIL MOISTURE SCALE FIELD MOISTIRE DMT - DILATOMETER TEST .- SILT.SILTY FOINT OF A GEQLOGISTS PiCK. WITH 68 BLOVS.
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | DPT - DYNAMIC PENETRATION TEST SLL - SLIGHTLY SOFY Can BE GROVED OR GOUGED READILY BY XNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA [ TOTAL LENGTH OF STRATA MATERIAL nimo GIVIDED BY TOTAL LENGTH
o - VOID RATIO Loy FROM CHIPS TO SEVERAL INCMES IN SIZE BY MOOERATE BLOWS OF A PICK POINT, SMALL, THIN S R I e
F.- FINE - USAL PIECES CAN BE BROKEW BY FINGER PRESSURE. EXPRESSED
- SATURATED - USUALLY LIGUIDs VERY WET, USUALLY ROCX SR00) ASRE SCRIGED
©aTS FROM BELOV THE GROUND WATER TABLE | 0o ::‘S:MFE:NS z - :‘.ly’ f.'f“.fgm VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S e 10 TR o & < DIVEED BY THE
LIOUID LIMIT RAC. - FRACTURE ‘i SOF T OR MORE IN THICKMESS CAN BE BROKEN BY FINGER PRESSURE, CAN BE SCRATCMED READILY BY
Pmsn'EL T FRAGS. - FRAGMENTS FIMGERNAIL. TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLI0s REQUIRES DRYING TO JOPSOIL (1.5) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
oG - VET - o0 ATTAIN OPTISM MOISTURE EQUIPMENT USED ON SUBJECT PROJEGT FRACTURE SPACING BEDOING e
mbl 1 ruastic umir TERM . »2 = A .7 LT -BL-
DRILL LNITS AOVRCING TOOLS: HAMMER TYPEs mm' - mw“:“ N v VERY THCKLY BEDOED s 4 FEET BENCH MARK: BM®*2 = 18+1@.12, 48.7° LT -BL
T 1 - MOIST - o0 SOLIDs AT OR NEAR OPTIMUM MOISTURE ATRATIC naL THICKLY BEDDED 15 - 4 FEET
:.4" nss:‘:::w:o lljn‘:i D MOBILE 8- D aav Bis [X] D ﬁm,ﬂ, CLOSE f,Lo;.F:EE,E’ THIRLY BEDOED 8.6 - L8 FEET ELEVATION: 1218.53 ft
T - [ & covmmans ruost aucer tLose @16 10 1 FEET VERY THINLY BEDOED 8.83 - B16 FEET
- 0AY - @ REQUIRES ADDITIONAL WATER TO [ s CORE. SIZE: VERY CLOSE LESS THAN 816 FEET THICKLY LAMINATED 8.008 - 0.83 FEET NOTES: ror wE R
ATTAIN 0PT ! - SYUBOL FOR ROKMA EMBANKME
IN OPTIMUM MOISTURE X] emonrow ausens = THINLY |LAHINATED < 8.806 FEET CONSIST ING OF SILTY SMD (AS4A 1-A)
PLASTICITY D D RARD FACED FINCER BITS INDURATION witt BONDERS & COBBLES
PLASTICITY NGEX 1 pe—— D43 X FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TG,-CARBIDE INSERTS
NONPLASTIC 25 VERY LOW 558 R RUBAING VITH FINGER FREES NUMERDUS GRAINS:
LOW PLASTICITY 615 SLIGHT X casns [ ] w/ sovencer 14E GENTLE BLOV BY HAGER DISINTEGRATES SAMPLE. ,i O T I oeeres
MED, PLASTICITY 16-25 MEDILM =
PORTAGLE HOIST TRICONE *STEEL TEETH Rat . GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE D
HIGH PLASTICITY 26 OR MORE HIGH D 8 HOOERATELY INDLRATED BREAXS EASILY WIEN MIT WITH HAMMER, -
RICOE * TG, -CARS,
COLOR [[] omer ore-55 ™ ® — POBATED CRAING ARE DIFFICILT T SEPARATE WITH STEEL PROBE SYNGOL FOR ROADVAY ENBANKMENT F ILL
DESCRIPTIONS MAY INCLUDE COLDR DR COLOR COMBINATIONS (TAN, RED, YEL -BRN, BLUE-GRAY) CORE BIY . CIFFICIAT TO BREAK WITH HAMMER. ?ﬁ:‘zﬂm"sm e
MODIFIERS SUCH AS LICHY, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE, [J oner [ oner EXTREMELY INDLRATED SHARP NAMER BLOWS REDUIRED TO BREAX SAMPLE;

SAMPLE BREAKS ACRDSS GRAINS.




WBS ELEMENT (TIP):  33316.1.1 (B-3872)

FEDERAL PROJECT: BRZ-1552(8)

COUNTY: McDowell

DESCRIPTION: Retaining Wall for Bridge No. 195 over Bear Creek on SR 1552
(Lake James Road)

SUBJECT: Geotechnical Report of Subsurface Exploration

Project Description:

- Geoscience Group, Inc. (Geoscience) has completed the authorized geotechnical investigation for the
above referenced project in McDowell County, North Carolina. The bridge will be located in
northeastern McDowell County, near Marion. More precisely, the bridge will be located on SR 1552
(Lake James Road) at its crossing of Bear Creek. The retaining wall is proposed along the right side of
the project and parallel to end bent-1 of the proposed bridge. A Site Vicinity Map is included in the
following pages.

The purpose of this exploration was to investigate the subsurface conditions along the proposed
retaining wall. The subsurface exploration was conducted between December 15 and 22, 2004. This
exploration consisted of the execution of six (6) soil test borings. Using the baseline points provided by
NCDOT, the actual boring locations were surveyed for location and elevation by Geoscience personnel.
Drilled boring locations are shown on the Boring Identification Diagram included in the following pages.

The soil test borings were advanced using a CME-550x drilling machine utilizing hollow-stem auger
and rotary drilling techniques. In each boring, Standard Penetration tests were performed in general
accordance with NCDOT guidelines. In conjunction with this testing, split-barrel soil samples were
recovered for visual classification in the field. The split-barrel soil samples were returned to our laboratory
for testing. Water for drilling purposes was obtained from Bear Creek. Drilling mud slurry was not
utilized during the investigation. Core samples of the underlying weathered rock and bedrock were
obtained from five (5) of the borings. The core samples were obtained using an HQ wireline barrel. The
core samples were returned to our laboratory for review and classification as well as laboratory testing.

Laboratory testing was performed on representative split-barrel samples to aid in the assessment of
AASHTO soil classification and to refine data for evaluation of engineering properties. The laboratory
testing consisted of natural moisture content determinations, Atterberg Limits tests, and grain size analyses
with hydrometer. The soil laboratory tests performed were in general accordance with AASHTO and
NCDOT specifications. Rock core specimens were selected for laboratory testing of unconfined
compressive strength. These tests were performed in general accordance with ASTM Method D 2938. The

Jd

results of the soil laboratory tests and a rock core test summary are included in the following pages.
Complete rock core testing results are provided in Appendix C under separate cover.

Physiography and Geology:

The project site is located in the Blue Ridge Belt of the Blue Ridge Physiographic Province of North
Carolina. The site is situated between the Grandfather Mountain Window and the Chauga Belt. According
to the 1985 Geologic Map of North Carolina, the site is located in an area consisting of thinly laminated to
massive gneiss of the Late Proterozoic Era. Schist is common in this area also. Biotite gneiss and biotite
granitic gneiss are common in the Chauga Belt and Grandfather Mountain Window, respectively, in the
areas near the site. The core samples obtained on-site consist of gneiss, schist, and biotite granitic gneiss.

Thin seams of quartzite were encountered as well. The overlying soils are the residual product of the
physical and chemical weathering of the underlying bedrock. Two mountains are present west of the site,
with Bear Creek flowing west to east into Lake James between them.

Foundation Materials:

The foundation materials encountered along the wall consist of roadway embankment fill, alluvial soil,
residual soil, weathered rock, and crystalline rock.

Borings RW-1, RW-2 LT, RW-2 RT, EB1-B, RW-3 RT, and TS-2 were performed along or near the
alignment of the proposed retaining wall. Roadway embankment fill is present in each boring from the
surface and extends to elevations ranging between 1209 and 1196 feet. With the exception of EB1-B, the
fill consists of dry to moist very loose and loose silty sand (A-2-4) with boulders and cobbles and moist soft
silty clay (A-7-6) with boulders and cobbles. In EB1-B, the fill consists of loose silty sand (A-2-4). Blow
counts in the fill range between 2 and 5 bpf.

Alluvial soil is present below the fill in EB1-B and RW-3 RT. The alluvial soil consists of boulders and
cobbles with saturated loose silty sand (A-2-4). Blow counts in the alluvium range between weight-of-
hammer (WOH) and 1 bpf.

Weathered rock is present below the fill in RW-1 and RW-2 LT and is present below the alluvium in
EB1-B and RW-3 RT. The weathered rock extends to the top of crystalline rock. Zones of weathered rock
are present below the crystalline rock line in EB1-B and RW-3 RT. The weathered rock consists of severely
weathered soft gneiss and schist with very close fracture spacing. No recovery of the weathered rock was
achieved.

Crystalline rock is present in each boring beginning at elevations ranging between 1208 and 1191 feet. In
general, the crystalline rock consists of moderately severely to slightly weathered, soft to hard gneiss and
schist with close and very close fracture spacing. Recovery values between 96 and 100 percent were
measured. The RQD of the crystalline rock ranges between 23 and 91 percent and was variable with depth.

Groundwater:

After completion of each boring, temporary piezometers (slotted PVC pipe) were installed in the boreholes.
Piezometers were used to measure stabilized groundwater levels at least 24 hours after the completion of
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drilling. Groundwater elevations range between 1197 and 1194 feet. Due to the creek and Lake James, we
anticipate groundwater to fluctuate with the water levels there.

Notes to the Designer:

Boulders and cobbles are present throughout most of the embankment fill and the alluvium. Additionally,
concrete slabs and large pieces of asphaltic concrete are visible on the ground near the existing bridge.

Closure:

The geotechnical foundation investigation is based on the Preliminary General Drawing dated November 5,
2004. If any significant changes are made in the design or location of the proposed structure, the subsurface
information will have to be reviewed and modified as necessary. For soil descriptions and general
stratification at a particular boring location, the respective Boring Log should be reviewed. Cross-sections
and profiles are a generalized interpretation of soil conditions between borings and should not be considered
accurate other than at the boring locations. Subsurface conditions between boring locations or elsewhere on
the site may vary, and subsurface anomalies may exist which were not detected.

Geoscience Group, Inc. appreciates the opportunity to be of service to the NCDOT on this project. Should
you have any questions concerning this report, please feel free to contact the undersigned.

Respectfully,
GEOSCIENCE

LY

Uypgagpans®

DH:JDH:dh

Enclosures
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O GEOSCIENCE GROUP, INC. O GEOSCIENCE GROUP, INC.
GEOSCIENCE BORING LOG GEOSCIENCE CORE BORING REPORT
: SHEET 1 OF 1 SHEET 1 OF 1
PROJECT NO. 33316.1.1 I ID. B-3872 | FED. NO.BRZ-1552(8) ‘ CO. McDowell IFIELD SUPERV. D.Hardister PROJECT NO. 33316.1.1 l ID. B-3872 l FED. NO.BRZ-1552(8) l CO. McDowell lFlELD SUPERV. D.Hardister
SITE DESCRIPTION Retaining Wall at End Bent-1 for Bridge No. 195 over Bear Creek on SR 1552 GROUND WATER (ft) SITE DESCRIPTION Retaining Wall at End Bent-1 for Bridge No. 195 over Bear Creek on SR 1552 GROUND WATER (ft)
BORING NO. RW-1 l BORING LOCATION 13+00 [OFFSET 20'RT ALIGNMENT -L- 0 HR. N/M BORING NO. RW-1 ' BORING LOCATION 13+00 ] OFFSET 20'RT ALIGNMENT -L- 0 HR. N/M
COLLARELEV. 1216.7 ft ITOTAL DEPTH 1711t l NORTHING 74246963 EASTING 1119440.06 24 HR. NGWE COLLARELEV. 1216.7ft !TOTAL DEPTH 17.1ft l NORTHING 742469.63 EASTING 1119440.06 24HR. NGWE
DRILL MACHINE CME 550x lDRlLL METHOD HSA/HQ i HAMMER TYPE Automatic } FINAL CASING DEPTH 8.6t DRILL MACHINE CME 550x l DRILL METHOD HSA/HQ | HAMMER TYPE Automatic | FINAL CASING DEPTH 86 ft
DATE STARTED 12/22/04 ICOMPLETED 12/22/04 ! DRILLING FLUID DENSITY Creek Water| SURFACE WATER DEPTH N/A DATE STARTED 12/22/04 ‘COMPLETED 12/22/04 ‘ DRILLING FLUID DENSITY Creek Water| SURFACE WATERDEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. L X i
V o SOIL AND ROCK DESCRIPTION CORE SIZE HQ [ TOTALRUN 851t | DRILLER D. Harris
) | @y Jostjoswjosn}® 20 40 8 8 109 N |Aole ELEV.|DEPTH|RUN| DRILL RN __TSamp [ SIRATA
- RATE | REC.| RQD RQD DESCRIPTION ANDREMARKS
@ | @ |@ | oim | ()} (R) | No. | REC :
%. %, % %
12167 | ©0.00 Ground Surface Elev. 1216.7 ft 12167 _ 0.00 11208.1 _ Begin Coring @ 1208.10 ft
) y Roadway Embankment Fill-Very Loose 1208.1 86 3.5 (3.4)] (2.8) 83| 58T Crystalline Rock-Grey and Grey-Brown Slightly and Moderatel{//
b o i Brown Micaceous Silty Fine SAND with 555 | 97%| 80% 98% | 68% Weathered Moderately Hard and Hard Gnéiss with Close and Very
12154 tu’ BOULDERSand COBBLES(A-2-4) , RS Close Fracture Spacing
..................... L3 355 a 8 JTS 0-10)
A R T LT ‘ 2 JTS @ 30-40
i - Pl
T 2 1 1 SS8-10 > -
RERRERRRTORR PP w 2e1 BREt
O S S L.- i e 1 JT @ 0‘
I ok 12046 121 1:47/0.5
~~~~~~~~~~~~~~~~~~~~ ¥ 12046] 12.1]50 @9 3.0
1210+ L.'<~ 223 | 98%| 60% L
..................... 5T 200 74
S EE T e F\ ‘ - Weathered Rock-Brown Weathered Gneiss
8.5 l 12084 32 2:36
£ K] 60/0.1 o FAAETCrystaline Rock-Grey-Brown Gneiss J—: i
A D -~ Crystalline Rock-Grey and Grey-Brown
- LY 4 Slightly and Moderately Weathered 290
""""""""""" RS-6 !{/j Moderately Hard and Hard Gneiss with Close : o
O e ;2/_ and Very Close Fracture Spacing
wos+ L || - 320 -
Y4
T 0 b oWl 250
S N (= 11008 171 L Itees a7y
S i T e S o R Coring Terminated at Elev. 1199.6ft in Crystalline Rock (Gneiss)
1200 11906 17.1 -

Coring Terminated at Elev. 1199.6ft in
Crystalline Rock (Gneiss)

NCDOT_CORE#3-11X17 GR040424.GPJ NCDOT2.GDT 1/25/05
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GEOSClENCE GEOSCIENCE GROUP, INC.
\ @ BORING LOG
SHEET 1 OF 1
PROJECT NO. 33316.1.1 |ID. B-3872 | FED. NO.BRZ-1552(8) | co. McDowell |FIELD SUPERV. D.Hardister
SITE DESCRIPTION Retaining Wall at End Bent-1 for Bridge No. 195 over Bear Creek on SR 1552 GROUND WATER (ft)
BORING NO. RW-2 LT I BORING LOCATION 13+29 I OFFSET 14'RT ALIGNMENT -L- 0 HR. NGWE
COLLARELEV. 12159t I TOTAL DEPTH 12.0ft l NORTHING 742486.07 EASTING 1119419.99 24HR. NGWE
DRILL MACHINE CME 550x l DRILL METHOD HSA I HAMMER TYPE Automatic | FINAL CASING DEPTH N/A
DATE STARTED 12/22/04 | COMPLETED 12/22/04 ' DRILLING FLUID DENSITY NA l SURFACE WATER DEPTH N/A
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
[¢] SOIL AND ROCK DESCRIPTION
(ft) (fy | osft | osft | 0.5 | O 20 40 60 80 1001 NO. | Mol 6
121591 000 Ground Surface Elev. 1215.9 ft _ 0.00
Roadway Embankment Fill-Loose Brown
1215 | b b b e e e e s Micaceous Silty Fine SAND with Rock
Fragments and BOULDERSand COBBLES
R L O (A-1-a)
T 3 5 .....................
4 2 3 2 0 e D
L0 R o T
- 8 5 ..................
L 5 58 }42/0.2 D 9.0
Weathered Rock-Brown-Grey Weathered
o T L 100/, Gneiss
e e T T T 11.0
s Crystalline Rock-Grey Gneiss
1120 o S 12,0
60/0 oUN D Boring Terminated with Standard Penetration

JCDOT_BORE#3 GR040424.GPJ NCDOT2.GDT 1/25/05

Test Refusal at Elev. 1203.9ft in Crystalline
Rock (Gneiss)
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o GEOSCIENCE GROUP, INC. O GEOSCIENCE GROUP, INC.
GEOSCIENCE BORING LOG GEOSCIENCE CORE BORING REPORT

GROUP GROUP

- SHEET 1 OF 1 SHEET 1 OF 1

PROJECT NO. 33316.1.1 |ID. B-3872 | FED. NO.BRZ-1552(8) | co. McDowell |FIELD SUPERV. D.Hardister PROJECT NO. 33316.1.1 |ID. B-3872 | FED. NO.BRZ-1552(8) CO. McDowell |FIELD SUPERV. D.Hardister
SITE DESCRIPTION Retaining Wall at End Bent-1 for Bridge No. 195 over Bear Creek on SR 1552 GROUND WATER (ft) SITE DESCRIPTION Retaining Wall at End Bent-1 for Bridge No. 195 over Bear Creek on SR 1552 GROUND WATER (ft)
BORING NO. RW-2RT | BORING LOCATION 13+42 | OFFSET 28' RT ALIGNMENT -L- 0 HR. NM BORING NO. RW-2RT | BORING LOCATION 13+42 | OFFSET 28'RT ALIGNMENT -L- 0 HR. NM
COLLARELEV. 1199.4ft |TOTALDEPTH 229ft  |NORTHING 74250353 EASTING 1119421.82 24 HR. 5.0 COLLARELEV. 1199.4ft |TOTALDEPTH 229ft | NORTHING 74250353 EASTING 1119421.82 | 24HR. 5.0

DRILL MACHINE CME 550x ! DRILL METHOD Rotary/HQ

| HAMMER TYPE Automatic

FINAL CASING DEPTH 1001t

DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ

| HAMMER TYPE Automatic

FINAL CASING DEPTH 10.0ft

DATE STARTED 12/15/04 l COMPLETED 12/15/04 I DRILLING FLUID DENSITY Creek Wateri SURFACE WATERDEPTH N/A

DATE STARTED 12/15/04 [COMPLETED 12/15/04 I DRILLING FLUID DENSITY Creek Water| SURFACE WATERDEPTH N/A

ELEV. [DEPTH| _BLOW COUNT BLOWS PER FOOT save. (W /) L SOIL AND ROCK DESCRIPTION CORE SIZE HQ | TOTALRUN 1281t | DRILLER  D. Harris
M | ( Jostjostjost)0 3P 40 6 & 190 No |Awole ELEV.[DEPTHRUN] DRILL |——RIN__Tsamp [ _SIRATA
RATE | REC.| RQD REc. | RQD DESCRIPTION AND REMARKS
M |y | | oinmy | ()] () | NO. : i ’
. % % % %
11994 | 000 Ground Surface Elev. 11994 ft 1199.4 _ 0.00 1189.4 Begin Coring @ 1189.40 ft
n Ly Roadway Embankment Fill-Loose Brown 1189.4| 10.0] 2.9 (0.9)] N/A 0.0 | N/A Weathered Rock-Brown Severely Weathered Soft Gneiss with Very
19 : 5 s b LL:}: Micaceous Silty Coarse to Fine SAND (A-2-4) 6:46 | 31% 0% i Close Fracture Spacing
i O Crl No Discernible Jts
5 ' -T t:-’ S 4:27 i
..................... ol 11962 ' A 3.2 1187 .4 120
i T Alluvial-BOULDERSand COBBLESwith 08| 00 Crystalline Rock-Brown Moderately Severely Weathered Soft and
"""""""""" : Very Loose Grey Silty Fine SAND (A-2-4) 3:27/0.9 100%| 0% [ 1186.6 Medium Hard Gneiss with Very Close Fracture Spacing
1195+ v - 11865 129 N= : 12.8
I N N B B i 1186 4 1300 49 (4%) (404) 60/0.1 968&) 8541%’ i 8 JTS 0‘39'&50 )
O ——wsmtwemd | sat 01 521 | 100%| 90% Crysjaq(line Rock-Blue-Grey Shightly and Very Slightly Weathered Hard
- r Gneiss and Schist with Close and Moderately Close Fracture Spacing
‘b .................... B
- e - 4:44 B 2 JTS @ 20-3¢
.................... 8 JTS 40-5g
" 11904 9.0 410 L 2JTs @60-7
1190+ Weathered Rock-Brown-Grey Weathered :
.................... 1189.4 iss wi 1l 10.0 ,
+ Weathered Rock-Brown Severely Weathered 2
.................... Soft Gneiss with Very Close Fracture Spacing 4:59
| I 11874 129
L - 11066 Crystalline Rock-Brown Moderately Severely 128 5:21/0.9 -
L . . = 8 Weathered Soft and Medium Hard Gneiss : 11815] 17.9
i 60/0.1 60/0.1 D ,‘/}_ \with Very Close Fracture Spacing / 1181.5] 17.9/5.0 (4.9)] (3.1)
,,,,,,,,,,,,,,,,,,,,, N Crystalline Rock-Blue-Grey Slightly and Very 528 | 98%| 62% -
1185 4 65 - Slightly Weathered Hard Gneiss and Schist 1180.5 189
..................... N Sy with Close and Moderately Close Fracture 40| 24 Crystalline Rock-Blue-Grey and Brown-Grey S"g.hﬂy and Moderately
- N r Spacing 322 100%] 60% - Weathered Moderately Hard and Hard Gneiss, Biotite Granitic Gneiss,
..................... ~ and Schist with Close and Very Close Fracture Spacing
o ~I/‘ -
..................... . N 2JTS @ 0-1CF
1 ’73 303 3 JTS @ 20-30
.................... 57 12 JTS 4%;50’
i " 11805 189 5:52 L 1JT@60-7
1804 ! { ey X Crystalline Rock-Blue-Grey and Brown-Grey .
,,,,,,,,,,,,, o Slightly and Moderately Weathered
i . . . ‘; R Moderately Hard and H:;rd Gneisg, Biotite 319 L
) N Granitic Gneiss, and Schist with Close and ’
[ e /‘// L Veg-y Close Fracture Spac}ng 1176.5 22.9 [ — ___1_176.5_ e e e e e e i e s e s _._______2_2_9
"""""""""""" e - Corin? Terminated at Elev. 1176.5ft in Crystalline Rock (Gneiss, Biotite
T VYA 11765 29 Granitic Gneiss, & Schist)
4 L Coring Terminated at Elev. 1176.5ft in
Crystalline Rock (Gneiss & Schist) —
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O GEOSCIENCE GROUP, INC. O GEOSCIENCE GROUP, INC.
GEOSCIENCE BORING LOG GEOSCIENCE CORE BORING REPORT

GROUP GROUP

SHEET 1 OF 1 SHEET 1 OF 1

PROJECT NO. 33316.1.1 |ID. B-3872 | FED. NO.BRZ-1552(8) | co. McDowell |FIELD SUPERV. D.Hardister PROJECTNO. 33316.1.1 |ID. B-3872 | FED. NO.BRZ-1552(8) | co. McDowell | FIELD SUPERV. D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) ’ GROUND WATER (ft) SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) ‘ GROUND WATER (ft)
BORING NO. EB1-B | BORING LOCATION 13+67 | OFFSET 19'RT ALIGNMENT -L- 0 HR. N/M BORING NO. EB1-B | BORING LOCATION 13+67 | OFFSET 19'RT ALIGNMENT -L- 0 HR. N/M
COLLARELEV. 1199.3ft |TOTALDEPTH 21.9ft | NORTHING 742515.66 EASTING 1119402.56 24 HR. 5.0 COLLARELEV. 1199.3ft |TOTALDEPTH 219ft | NORTHING 74251566 EASTING 1119402.56 24 HR. 5.0

DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ

| HAMMER TYPE Automatic

FINAL CASING DEPTH 89

ft

DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ

| HAMMER TYPE Automatic

FINAL CASING DEPTH 8.9 ft

DATE STARTED 12/15/04 | COMPLETED 12/15/04 | DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH  N/A

DATE STARTED 12/15/04 ICOMPLETED 12/15/04 I DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH  N/A

NCDOT_BORE#3 GR040424.GPJ NCDOT2.GDT 1/25/05

ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. L . D. Harris
WVAE SOIL AND ROCK DESCRIPTION CORESIZE HQ | TOTAL RUN 1301 | DRILLER
() () | os5ft | osft | 0.5ft | O 20 40 60 80 100 No. | ol & erevIoerRonT SR RON o] STRATA
RATE | REC.| RQD rec. | rRaD DESCRIPTION AND REMARKS
@ | @ | @] oinmy | () | () | NO. . ;
% | % | % %
119931 000 Ground Surface Elev. 1199.3 ft 1199.3 _ 0,00 1120.4 Begin Coring @ 1190.40 ft
+ s Roadway Embankment Fill-Loose Brown 1190.4] 89| 3.0 2.3)1 (0.6) 1.3 ] 03 Crystalline Rock-Brown and Grey Moderately and Moderately Severely
,,,,,,,,,,,,,,,,,,,,, L Micaceous Silty Coarse to Fine SAND (A-2-4) 6:05 7% | 20% 100%| 23%1 Weathered Medium Hard and Soft Gneiss with Close and Very Close
5 2 2 ry
+ NS : Fracture Spacing
..................... . 1189.1
o MRS 5:02 0.0 N/A T 2JTS 20-36’ 16.2
..................... CF 11063 30 | ; | 2918 @ 3040 f
+ 35 Pac" Alwvia- BOULDERSand COBBLESW Very 0% 11884 | 8 TS @ 40-50 - 109
WOH| WOHTWOHY . . . . .. . .., SS-2 | sAT - Loose Tan Silty Fine SAND (A-2-4) ] 51126 Weathered Rock-Brown Severely Weathered Soft Gneiss with Very
11954 , - 6:20 98% | 50% Close Fracture Spacing
WaH v 1187.4] 119 . -
| T N e N R AP & 74115150 Y o iscermi .
6:27 s(as%) §4%) - Crystalline Rock-Brown and Grey Moderately and Moderately Severely
A I R B B : . Weathered Medium Hard and Soft Gneiss with Close and Very Close
.................... - Fracture Spacing
- Lk 11918 75 323 -
.................... 11010 Vveathered Rock-Brown-Grey Weathered 5. ; j‘? S@ 0-21 g’ 3¢
+ 85 =~ Gneiss S 7JTS 30-40)
oo 1 —1...... .. 60/0.18 M 11904 Crystaline Rock-Grey Gneiss 89 323 — 9 JTS & 40-56
1190+ f,y—- Crystalline Rock-Brown and Grey Moderately ’ 17T@ 0.7'3
..................... 74 11894 and Moderately Severely Weathered Medium 454
" ¥ Hard and Soft Gneiss with Close and Very [‘— : L
..................... Byly 11864 \Close Fracture Spacing 109 4:40
L ‘//J,- Weathered Rock~8rowg Sevgfely We%thered 1183.2 16.1
..................... 7 ft Gneiss with Very Close Fracture Spacin : - - - -
- e Crystalline Rock-Brown and Grey Moderately 325 58 152 Crystalline Rock-Grey and Brown-Grey Moderately and Slighti
..................... ;‘l; and Moderately Severely Weathered Medium 11824 16.9 100%| 90% gggghgesci haﬂggerate y Hard to Hard Gneiss and Schist with Close
- ,\// - Hard and Soft Gneiss with Close and Very 1182.4| 169 5.0 (5.0)] (4.8) u pacing
mes 1 | | 3 =R Close Fracture Spacing 327 | 100%| 96% - 3 JTS @ 20-3¢
;Z"' 8 JTS @ 40-50°
..................... -~
- oy . -
e 11832 16.1 426
T s Crystalline Rock-Grey and Brown-Grey
..................... o Moderately and Slightly Weathered -
B =1 Moderately Hard to Hard Gneiss and Schist 3:10
..................... ;Z‘J with Close Fracture Spacing
! e
..................... 9N 17 o
1180-F ;{,’ - 31
L tg" - 6:09 i
Lo b b e 4 v 1177.4] 219 | 111774 219
M7 o4 11774 21.9
B L Coring Terminated at Elev. 1177.4ft in - Coring Terminated at Elev. 1177.4ft in Crystalline Rock (Gneiss &
Crystalline Rock (Gneiss & Schist) Schls%
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GEOSCIENCE GROUP, INC.

o GEOSCIENCE GROUP, INC. O
GEOSCIENCE BORING LOG GEOSCIENCE CORE BORING REPORT

GROUP GROUP

SHEET 1 OF 1 SHEET 1 OF 1

PROJECTNO. 33316.1.1 |ID. B-3872 | FED. NO.BRZ-1552(8) | co. McDowell |FIELD SUPERV. D.Hardister PROJECT NO. 33316.1.1 |ID. B-3872 | FED. NO.BRZ-1552(8) | co. McDowell |FIELD SUPERV. D.Hardister
SITE DESCRIPTION Retaining Wall at End Bent-1 for Bridge No. 195 over Bear Creek on SR 1552 GROUND WATER (ft) SITE DESCRIPTION Retaining Wall at End Bent-1 for Bridge No. 195 over Bear Creek on SR 1552 GROUND WATER (ft)
BORING NO. RW-3RT | BORING LOCATION 13+77 | OFFSET 11'RT ALIGNMENT -L- O HR. N/M BORING NO. RW-3RT | BORING LOCATION 13+77 | OFFSET 11'RT ALIGNMENT -L- 0HR. N/M
COLLARELEV. 1199.6f |TOTALDEPTH 223ft  |NORTHING 74251955 EASTING 1119390.81 24 HR. 52 COLLARELEV. 1199.6ft |[TOTALDEPTH 22.3ft  |NORTHING 742519.55 EASTING 1119390.81 24HR. 5.2

DRILL MACHINE CME 550x

| DRILL METHOD Rotary/HQ

| HAMMER TYPE  Automatic

FINAL CASING DEPTH 9.01t

DRILL MACHINE CME 550x I DRILL METHOD Rotary/HQ

[ HAMMER TYPE Automatic | FINAL CASING DEPTH 9.0 ft

DATE STARTED 12/16/04 ICOMPLETED 12/16/04 l DRILLING FLUID DENSITY Creek Water] SURFACE WATERDEPTH N/A

DATE STARTED 12/16/04 !COMPLETED 12/16/04 l DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH  N/A

NCDOT_BORE#3 GR040424.GPJ NCDOT2.GDT 1/25/05

ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. L . D. Harris
v/ SOIL AND ROCK DESCRIPTION CORE SIZE HQ | TOTALRUN 1331 | DRILLER
) | ) Jostjoswjosn)o 20 40 6 8 190 No | Aol ELEV.|DEPTH|RUN] DRILL ——RUN__Tsamp | —SIRATA
RATE | REC. | RQD RQD DESCRIPTION ANDREMARKS
@ | ¢ j@ | s | () () | Nno. | REC -
, % | % % %
11996 | 0.00 Ground Surface Elev. -1199.6 ft 1199.6 _ 0,008 1190.6 : _ Begin Coring @ 1190.60 ft
] L Roadway Embankment Fill-Loose Brown 11906] 9.0] 3.3 2.3) 5(,1 7) 131 07 Crystalline Rock-Blue-Grey Slightly Weathered Hard Gneiss and Schist
[ T L t’:: i Micaceous Silty Coarse to Fine SAND (A-2-4) 3:47 0% | 52% 100%| 54%| with Close and Very Close Fracture Spacing
T LL 11076 20 11893 2JTS @0-1C° 103
P Allvial-BOULDERSand COBBLESWIth 4:09 55T NA 2 JTS @ 30-4¢
A . Very Loose Tan Silty Fine SAND (A-2-4) ‘ 0% - % j;S@ 807- d ’
3 5 . .
T T ITWOH| 1 | ....... . SAT 1188.3 Weathered Rock-Brown Severely Weathered Soft Gneiss and Schist 113
.............. - 2:52 106} 75 L with Very Close Fracture Spacing -
1195+ 1 v 96% | 68%
""""""""""""" : 1187.3] 123 1:15/0.3 : boDise i}glekltal . T ST S
i ¥ 1187.3] 123}|5.0 4.8)] (3.5 R rystalline Rock-Blue-Grey and Grey Moderately an i
""""""""""" 2 521 ée%) o%) Weathered Hard and Modgrately Ha);d Gneiss w¥ih ClosegFraycture
T “ 11926 7 Spacing
] Weathered Rock-Brown-Grey Weathered
T ..+ b b b 11916 Gneiss 80 412 - ‘1’, ﬂ'?s@ ngsf A
85 : Crystalline Rock-Blue-Grey Gneiss 16 JT8 40'50,
T 60/0.1F |l 60/0.1% D fA7T 11906 9.0 54TS @ 50-70
| s Crystalline Rock-Blue-Grey Slightly 332 — @¥60-
L e e N R Y7 Y go3 Yeathered Hard Gneiss and Schist with 103 :
I [ T " 11883 Weathered Rock-Brown Severely Weathered | L
4 &Y = Soft Gneiss and Schist with Very Close - 4:44
...................... =l racture Spacing /
| W Crystalline Rock-Blue-Grey and Grey L
..................... l,./;‘ Moderately and Slightly Weathered Hard and 5:23
i wi Moderately Hard Gneiss with Close Fracture 1182.3] 173 .
...................... % Spacing 118231 1731 5.0 @8) (3.0 i
1185 - 347 | 96% | 60%
L . 6 5
1 : = 3:10
..................... . B
I R = 3.06
i ,Z:'
ol L il 456 i
..................... ! ~
1 e
..................... ~,\/f 4ro7
- A 11773223 111773 2.3
..................... Ly 11773 ‘ 22.3 - —_ —— - s e —_— sy
T - Coring Terminated at Elev. 1177.3ft in Coring Terminated at Elev. 1177.3ft in Crystalline Rock (Gneiss)
Crystalline Rock (Gneiss)
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O GEOSCIENCE GROUP, INC. o GEOSCIENCE GROUP, INC.
CIE -~ SC[ENCE BORING LOG GE s SCIENCE CORE BORING REPORT

GROUP | GROUP

SHEET 1 OF 1 SHEET 1 OF 1

PROJECT NO. 33316.1.1 IID. B-3872 IFED. NO.BRZ-1552(8) [CO. McDowell IFIELD SUPERV. D.Hardister PROJECT NO. 33316.1.1 IID. B-3872 lFED. NO.BRZ-1552(8) lCO. McDowell IFIELD SUPERV. D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) ) GROUND WATER (ft) SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. TS-2 { BORING LOCATION 13476 IOFFSET 19'LT ALIGNMENT -L- 0 HR. N/M BORING NO. TS-2 [BORING LOCATION 13+76 ‘ |0FFSET 19'LT ALIGNMENT -L- 0 HR. N/M
COLLARELEV. 121441t [TOTAL DEPTH 27.1ft | NORTHING 742504.59 EASTING 1119364.71 24 HR. 17.7 COLLARELEV. 12144t lTOTAL DEPTH 27.11t l NORTHING 742504.59 EASTING 1119364.71 24 HR. 17.7

DRILL MACHINE CME 550x

l DRILL METHOD HSA/HQ

| HAMMER TYPE Automatic

FINAL CASING DEPTH 1861t

DRILL MACHINE CME 550x

| DRILL METHOD HSA/HQ

| HAMMER TYPE Automatic

FINAL CASING DEPTH 18.6ft

DATE STARTED 12/21/04 ]COMPLETED 12/21/04 [ DRILLING FLUID DENSITY Creek Water‘ SURFACE WATER DEPTH N/A

DATE STARTED 12/21/04 ]COMPLETED 12/21/04 l DRILLING FLUID DENSITY Creek Water| SURFACE WATER DEPTH  N/A

NCDOT_BORE#3 GR040424.GPJ NCDOT2.GDT 1/25/05

ELEV. [DEPTH| BLOWCOUNT | BLOWS PER FOOT saur (W /] L SOIL AND ROCK DESCRIPTION CORE SIZE HQ | TOTALRUN 8.5t | DRILLER D. Harris
() () | osft | os5r | 0.5ft | O 20 40 60 80 190 NO. | Aol & Ty [y P e RN S STRATA
RATE | REC.| RQD RQD DESCRIPTION ANDREMARKS
@ | @ @ | ~inm | (B | () | No. | REC. '
%. % % %
12144 ] 0.00 Ground Surface Elev. 1214.4 ft 1214.4 0.00 1195.8 _ Begin Coring @ 1195.80 ft
- Roadway Embankment Fill-Soft 11958/ 186 3.5 (3.3)1 (3.3) 56| 53 Crystalline Rock-Grey Slightly Weathered Hard Schist with Close and
..................... - Brown-Orange Micaceous Fine Sandy Silty 1 458 | 94%| 94% 97% | 91% Maoderately Close Fracture Spacing
4 - CLAY and BOULDERSand COBBLES -
..................... L (A7-6) ' RS- - 2JTs@ 1020
5 L] 6:55 2JTS 50-30’
..................... t ' . 1JT@70-8
4+ 35 i
. 1 2 I N Mo 4:03
1210+ ®: t ' X
L ™ 25005
. 1192.3] 221 : :
.................... L] 1208.4 6.0
4 71 Roadway Embankment Fill-Loose Tan 119231 2211 5.0 442 gé"?) %o‘}) -
,,,,,,,,,,,,,,,,,,,,, L\ Micaceous Silty Fine SAND with : ° °
L il:*‘—- BOULDERSand COBBLES(A-2-4) ‘
L 8 5 ..................... LB_ 2.52 -
4 3 L ML
1205 &4 LN 1190.0 24.4
.................... - 3.43 26| 14 Cr¥1$tamne Rock-Brown-Grey Moderatelé Weathered Moderately Hard
- tg- 96% | 52% Schist and Gneiss with Close and Very Close Fracture Spacing
j A N T N I A L_;:;_ A L 2 JTS 0_10)
..................... LH 516 3 JTS @ 30-40
T i s i
Twel L 1 b 0 o e 632 - @
o0 | ... ... 10010, A Crystalline Rock-Brown-Tan Gneiss 1187.3]  27.1 .1 4873 - 27.1
[ I e i Coring Terminated at Elev. 1187.3ft in Crystalline Rock (Schist &
4 L Gneiss)
..................... I‘// -
| T I 2] 11974 179
+ \ AW A Crystaliine Rock-Grey Schist
.................... ." —
1 185 A 1195.8 18.6
60/011 L 60/0,17 b M7 Crystalline Rock-Grey Slightly Weathered
1195~ e Hard Schist with Close and Moderately Close -
..................... RS-5 ¢ -~ Fracture Spacing
R \l/\ -
| N I I ,7,-‘ !
.................... v
..................... ) i
L i
1190__ ..................... \/:} 1,900 244 R
............. "/‘J Crystalline Rock-Brown-Grey Moderately
R e e L Weathered Moderately Hard Schist and §
..................... ’,3 Gneiss with Close and Very Close Fracture o »
5 NN Spacing -
..................... G(’J 1187.3 27.1 8
- - Coring Terminated at Elev. 1187.3ftin N R
Crystalline Rock (Schist & Gneiss) by
T - 8
2
- beowe 2 ™
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

STATE PROJECT __33316.1.1 [.D. NO.__B-3872
F.A. PROJECT BRZ-1552(8)
COUNTY McDOWELL

PROJECT DESCRIPTION __Bridge No. 195‘over Bear
Creek on SR 1552 (Lake James Rd)

SITE DESCRIPTION

CAUTION NOTICE

THE SUBSURFACE IFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AMD DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VAROUS FELD BORING LOGS, ROCK CORES, AND SOL TEST DATA AVALABLE MAY BE

REVEWED OR INSPECTED W RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FELD
BORING LOGS, ROCK CORES, OR SOL TEST DATA IS PART OF THE CONTRACT.

GENERAL SOL AND ROCK SYRATA DESCRIPTIONS AND INDICATED ARE, BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVALABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

RELED ON OMLY YO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST

THE OBSERVED WATER LEVELS OR SOL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SO&.
WOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIE ACCORDING TO CLMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION AND WiND, AS WELL AS OTHER NON-CLMATIC FACTORS.

THOSE INDICATED N THE SUBSURFACE INFORMATION.

NOTE - THE INFORMATION CONTANED HEREN IS NOT BPLED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT 1S CONSDERED TO BE PART OF THE PLANS,
SPECFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THS NFORMATION THE CONTRACTOR SPECIFICALLY WAVES ANY CLAMS
FOR INCREASID COMPENSATION OR EXTENSION OF TIME BASED ON DFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

S

STATSE PRONCT REPEDKSE WO
} 1 l35

B-3872
TWICIT | Wiee | P
CONST,

INVESTIGATED BY _D. Hardister  pgrsoNNEL _D. Harris

CHECKED By JD Hoskins Il R. Burleson

SUBMITTED BY __JD Hoskins il R. Kumar

DATE January 26, 2005 S. Tierney
R. Benfield




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

STATE PROJECT NO.|SHEET NO.
33316.1.1 2

TOTAL SHEETS
35

B-3872

SOIL. DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED YO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELOS LESS THAN
mmsmmmrasrmmﬂmmwommo—mm

TES A GOOD REPRESENTATION OF PARTICLE

FINE TO COARSE

MELL GRADED- INCICA
_mmrmcm:swrmmnss N.LWTELYMMSIZEW,SO
wmmnmmmmrmmwmmmm

ANGULARITY OF GRAINS

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INOICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOLLD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT

OF WEATHERED ROCK.

SPOON SAMPLER EGUAL TO OR LESS THAN 6. FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A Z0NE

ALLUVILM (ALLUV.) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEDUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

CONSISTENCY, WSTURE, AASHTD CLASSIFICATION, A0 OTHER, PERTINT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS: ARGILLACEGUS - APPLIED ROCKS OR SUBSTANCES
S MINERALOGICAL COMPOSITION, ANGULARITY, PLASTICITY, ETC. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS{ANGULAR, ARGTLLACEOLS 0 AL o COMPOSED OF CLAY MINERALS,
VN STIFF, R SITY CLAY, MOSST T ISTERGETCED FIIE SAD INEPS.NGHEY PUSTE, A6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES ) 198 BLOWS OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
g . SHOS ROCK (VR PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TC RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATICN MINERALOGICAL COMPOSITION K7~ N FINE 70 COARGE GRAIN IGNEGUS AND METAMORPHIC ROCK THAT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
SILT-CLAY MATERIALS ORGANIC MATERIALS mmswasm&awmmrmmmummm CRrSTALIE 5 /%‘mmmm‘sgﬁrmmmmm CGROUND SURFACE. ‘
(95% PASSING *208) WHEMEYER THEY CONSIDERED SIGNIFICANCE. y =5~} _GNEISS, GABBRO, SCHIST CALCAREOUS (CALC) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
. F= "= = FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
ol 42 | A A5 COMPRESSIBILITY mm e | P OMENTAY ROCK THAT WOLLD YEWLD SPT REFUSAL. I TESTED. ROCK Type |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
e T dund oot Lo seew o COASTAL PLAIN :Fﬂ%mmmxmmm%mmmvmm ol
MODERATELY COMPRESSIBLE RECOVERY L) -
Y Y LIOUID LIMIT GREATER THAN 58 SENIMENTARY ROCK |1 1" ] SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED e FELS - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARFEL QIVIDED 8Y TOTAL
= T o iy LENGTH OF CORE FUN AND EXPRESSED AS A PERCENTAGE.
aLT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
RAMLAR gy | MK, ECANL HATEA GRAMLAR  SILT- CLAY — ROCKS OR CUTS MASSIVE ROCK.
ks . ] : " son.s SIS pos " zs?ni 35?1;2 ‘-1 FRESH WF‘RES&F CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DE_-TE&ME&TWNQWMWMYWF&“EWFMM
ek LITTLE ORGANIC MATTER 3-81 5 - 12 LTTLE 18 - 28X
LI LT MY H MNj48 1M 1 MN MODERA CRGANIC - - SOME - VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (IP AZIMUTH) - IRECTION BEARING HORIZONT,
et x| 8 Mx u.k:xtmh‘m M 118 10018 MXL1 MM it MY {;’%&'&" Y mv%ac 5)mm lz)znzz“ HIGHLY gxﬁ,"m -3 %) ﬁ&smammv&emwmﬂmmmmumr n‘mww_mu‘%m&m oF TE AL TRACE 0F
NA
” MODERATE o , CRYSTALLINE NATURE. .
GO DOEX| 8 L 8| 4w [smxj s mxo wf onTe oF | CRGANIC GROUND_WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B T T LT hCH YohE s XN ISPLACEMENT (F TIE
USUAL TYPES FRAGE. ORGANIC sans Z WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (5L 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITCID ROCKS SOME OCCASIONAL FELDSPAR ANOTHER PARALLEL FRACTURE.
oF WU wo [ | o s oo | s | sone | TR v waren CAYSTALS ARE DULL AN DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. EISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLAES.
:KMTN = iR e ™ mummmsrfammsmmmm%msm&%m e o SpacE e
4000 . PARENT MATERIAL.
A EXCELLENT T0 600D FAR T0 PooR | Thot O | PoOR |uureee PERCHED WATER, SATURATED ZONE ORt WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AMD SHONS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRAE —— WITH FRESH ROCK. ; FLOOD PLAIN (F.PJ - LAND BORCERING 4 STREAM,BLILT OF SEDIMENTS DEPOSITED BY
PLOF A-7-6=SL.L.- 36 sP.LOF A-7-6>L1.- 38 OJWL * MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAR.
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS ssva;v mm c:o mg u'?‘r“oa:n SHOW mn& ROCK s&va«. SEVERE LOSS OF STRENGTH %m»mmzmc UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED wr o1 400, SEV.) GEDLOGI GIVES SOUND WHEN STRUCK.
PRIMARY SOTL TvpE | COMPACTMESS OR | poneTRaTion RESISTENCE| — COMPRESSIVE STRENGTH ROAOWAY EMBANKMENT & on TEST B0 SAPLE IF_TESTER. WOLQ YIELD SPT REFUSH, JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURREDL
BEVALD) TSP VITH SOIL DESCRIPTION DESIGNATIONS GEVERE  ALL ROCKS EXCEPT GUARTZ DISCOLORED OR STAINED. AOCK FARRIC CLEAR AND EVIDENT BUT REDUCEL | e . 5 gyer-LIXE RIDGE OR PROJECTION OF AOCK VHOSE THIHE
SS IS SMALL COMPARED TO
CENERALLY VERY LOOSE “ SOIL SYMEOL @ o= sonne - 1SEV) IN GTRENGTH 0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDGPARS ARE KAOLINIZED T0 SOME | oo n ey
L00SE 47018 BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
vyl MEDLM DENSE 18 70 % A ARTIFICIAL FILL OTHER THAN S5 SPLIT SPOON IF_IESTER, YIELDS SPT N VAL UES > 189 BPF A2 - 4 BIDY OF SIL 0% FOCX THAT THDS (T I 0K O W CIECTINS
(NON-COHESIVE) DENSE 3@ 70 58 ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT MOTTLED (MOT.) - IRREGULARLY MARKED SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE 8 . ST- SHELBY TUBE W.SEV)  THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS,WITH OMLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
ey ~. INFERRED SOIL BOUNDARIES ’O 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 2704 825 0 8.5 =/ASms INFERRED ROCK LINE RS~ ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. INTERVENING TMPERVIOUS STRATUM.
%H‘—” @;;FWF ;;g?zs 85 70 1 = A ;mmms'nam' I COMPLETE  ROCK REDUCED O SOfL. ROCK FASRIC NOT DISCERNIBLE, OR DISCERMIBLE ONLY IN SMALL AND FRESIDUAL SOIL - SO0 FORMED IN PLACE BY THE VEATHERING OF ROCK.
TERIAL L g 2 vy ALLUVIAL SOIL BOUNDARY il - COMPACTED mﬁﬁ@mﬂmmmvummasnmmmmm 'ROCK_ QUALITY DESTRATION (RAZ) - & MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
%0 O INDICA TRIAXIAL SAMPLE EXAMPLE. ROCK SECMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED SY THE TOTAL LENGTH OF CORE RUN AND
HARD >4 DIP/DIP DIRECTION OF INSTALLATION CBR - CBR SAMPLE EXPRESSED PERCENT
TEXTURE_OR GRAIN SIZE ROCK STRUCTURES ROCK _HARDNESS s A AGE.
. o C— sPT N-vALE vERY CARNOT 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
WS, STO. SIEVE SIZE 4 18 4« e 208 278 - SOUNDING @~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEGLOGISTS PICK. PARENT ROCK.
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WBS ELEMENT (TIP):

33316.1.1 (B-3872)
FEDERAL PROJECT: BRZ-1552(8)
COUNTY: McDowell
DESCRIPTION: ’Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road)
SUBJECT: Geotechnical Report of Subsurface Explbration

Project Description:

Geoscience Group, Inc. (Geoscience) has completed the authorized geotechnical investigation for the
above referenced project in McDowell County, North Carolina. The bridge will be located in
northeastern McDowell County, near Marion. More precisely, the bridge will be located on SR 1552
(Lake James Road) at its crossing of Bear Creek. A Site Vicinity Map is included in the following
pages. The project will consist of the construction of a three-span, concrete girder bridge with an
overall length of 120 feet, a width of 33.25 feet (out-to-out), and a skew angle of 90°. Fill depths of 4.5
to 2 feet are proposed at end bent-1 and end bent-2, respectively. Excavation of the existing fill
embankment is proposed at the interior bents. A retaining wall is proposed along the right side of the
project and parallel to end bent-1. The 1.5H:1V end bent-2 slope is to be protected with rip rap.

The purpose of this exploration was to investigate the subsurface conditions at the proposed bridge bent
locations and along the anticipated temporary shoring location. The subsurface exploration was
conducted between December 13 and 21, 2004. This exploration consisted of the execution of ten (10)
soil test borings. Using the baseline points provided by NCDOT, the actual boring locations were surveyed
for location and elevation by Geoscience personnel. Drilled boring locations are shown on the Boring
Identification Diagram included in the following pages.

The soil test borings were advanced using a CME-550x drilling machine utilizing hollow-stem auger
and rotary drilling techniques. In each boring, Standard Penetration tests were performed in general
accordance with NCDOT guidelines. In conjunction with this testing, split-barrel soil samples were
recovered for visual classification in the field. The split-barrel soil samples were returned to our laboratory
for testing. Water for drilling purposes was obtained from Bear Creek. Drilling mud slurry was not
utilized during the investigation. Core samples of the underlying weathered rock and bedrock were
obtained from seven (7) of the borings. The core samples were obtained using an HQ wireline barrel. The
core samples were returned to our laboratory for review and classification as well as laboratory testing.

Laboratory testing was performed on representative split-barrel samples to aid in the assessment of
AASHTO soil classification and to refine data for evaluation of engineering properties. The laboratory
testing consisted of natural moisture content determinations, Atterberg Limits tests, and grain size analyses

J

with hydrometer. The soil laboratory tests performed were in general accordance with AASHTO and
NCDOT specifications. Rock core specimens were selected for laboratory testing of unconfined
compressive strength. These tests were performed in general accordance with ASTM Method D 2938. The
results of the soil laboratory tests and a rock core test summary are included in the following pages.
Complete rock core testing results are provided in Appendix C under separate cover.

Physiography and Geology:

The project site is located in the Blue Ridge Belt of the Blue Ridge Physiographic Province of North
Carolina. The site is situated between the Grandfather Mountain Window and the Chauga Belt. According
to the 1985 Geologic Map of North Carolina, the site is located in an area consisting of thinly laminated to
massive gneiss of the Late Proterozoic Era. Schist is common in this area also. Biotite gneiss and biotite
granitic gneiss are common in the Chauga Belt and Grandfather Mountain Window, respectively, in the
areas near the site. The core samples obtained on-site consist of gneiss, schist, and biotite granitic gneiss.
Thin seams of quartzite were encountered as well. The overlying soils are the residual product of the
physical and chemical weathering of the underlying bedrock. Two mountains are present west of the bridge
site, with Bear Creek flowing west to east into Lake James between them.

Foundation Materials:

The foundation materials encountered at the site consist of roadway embankment fill, alluvial soil, residual
soil, weathered rock, and crystalline rock. Subsurface conditions will be described for the bridge and
temporary shoring independently.

Bridge: Roadway embankment fill is present in borings EB1-A, EB1-B, and EB2-A and extends to
elevations ranging between 1203 and 1196 feet. Roadway embankment fill is present along the left side of

bent-1 and bent-2, but was not investigated. The fill consists of moist very loose and loose silty sand (A-1-
a, A-2-4) along end bent-1, with boulders and cobbles at EB1-A, and moist soft silty clay (A-7-6) at EB2-A.
Blow counts range between 2 and 5 blows per foot (bpf).

Alluvial soil is present in boring EB1-B, along bent-1, and along bent-2. The alluvial soil extends to
elevations ranging between 1194 and 1192 feet. With the exception of B2-A, the alluvial soils consist of

boulders and cobbles with saturated loose silty sand (A-2-4). In B2-A, the alluvial soil consists of loose

silty sand (A-2-4). Blow counts range between 1 and 2 bpf.

Residual soil is present along bent-2 and end bent-2. The residual soil begins at elevations ranging between
1203 and 1193 feet and extends to elevations ranging between 1189 and 1187 feet. A zone of residual soil
is present below the crystalline rock line in B2-A between 1182 and 1179 feet. The residual soils consist of
moist and wet loose to very dense silty sand (a-2-4) with blow counts ranging between 5 and 88 bpf.

Weathered rock is present in each boring beginning at elevations ranging between 1201 and 1187 feet. The
weathered rock generally consists of severely weathered, soft gneiss and schist with very close fracture
spacing. Recovery of cored weathered rock ranged between 0 and 27 percent. The end bent-2 borings were
terminated in weathered rock.

Crystalline rock is present in each bridge boring, with the exception of EB2-A, beginning at elevations
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ranging between 1197 and 1174 feet. The crystalline rock generally consists of slightly to moderately
weathered hard gneiss, biotite granitic gneiss, and schist with close fracture spacing. In EB2-B, the
crystalline rock is a thin seam of quartzite. The recovery of the crystalline rock ranges between 78 and 100
percent; generally increasing with depth. RQD values for the crystalline rock ranges between 0 and 100
percent and was generally variable with depth. With the exception of the end bent-2 borings, each of the
bridge borings was terminated in crystalline rock

Temporary Shoring: Borings TS-1, TS-2, and EB1-A were performed along the east side of Lake James
Road where temporary shoring may be installed for construction. Roadway embankment fill is present
from the surface in each boring and extends to elevations ranging between 1203 and 1201 feet. The fill
consists of moist very loose and loose silty sand (A-2-4) and moist silty clay (A-7-6) mixed with boulders
and cobbles. Blow counts range between 2 and 10 bpf, with an influenced blow count of 20 in TS-1.

Weathered rock consisting of weathered gneiss is present in TS-1 and EB1-A below the fill. The weathered
rock extends to the top of crystalline rock. A zone of severely weathered, soft gneiss and schist with very
close fracture spacing is present below the crystalline rock line in EB1-A also. The cored weathered rock
was not recovered.

Crystalline rock is present in each boring beginning at elevations ranging between 1201 and 1198 feet. The
crystalline rock consists of moderately severely to slightly weathered, moderately hard and hard gneiss and
schist with moderately to very close fracture spacing. Recovery values range between 96 and 100 percent.

RQD values range between 0 and 100 percent and were variable with depth. Each shoring boring was
terminated in crystalline rock.

Groundwater:

After completion of each boring, temporary piezometers (slotted PVC pipe) were installed in the boreholes.
Piezometers were used to measure stabilized groundwater levels at least 24 hours after the completion of
drilling. Groundwater elevations range between 1197 and 1194 feet. Due to the creek and Lake James, we

anticipate groundwater to fluctuate with the water levels there.

Notes to the Designer:

Boulders and cobbles are present throughout most of the embankment fill and the alluvium. Additionally,
concrete slabs and large pieces of asphaltic concrete are visible on the ground near the existing bridge.

Closure:

The geotechnical foundation investigation is based on the Preliminary General Drawing dated November 5,
2004. If any significant changes are made in the design or location of the proposed structure, the subsurface
information will have to be reviewed and modified as necessary. For soil descriptions and general
stratification at a particular boring location, the respective Boring Log should be reviewed. Cross-sections
and profiles are a generalized interpretation of soil conditions between borings and should not be considered
accurate other than at the boring locations. Subsurface conditions between boring locations or elsewhere on
the site may vary, and subsurface anomalies may exist which were not detected.

. i . ;% S L=
Jamgs D. Hoskins; %% o N

Geoscience Group, Inc. appreciates the opportunity to be of service to the NCDOT on this project. Should
you have any questions concerning this report, please feel free to contact the undersigned.

Respectfully,
GEOSCIENCE GROUP,INC.

&
Project Manager\,,
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B 25 5 CROSS-SECTION THROUGH END BENT-1 B 25 5 CROSS-SECTION THROUGH BENT-1
s, T ——
VERT. SCALE Bridge No. 195 over Beor Creek on SR 1552 (Lake Jomes Road) VERT. SCALE Bridge No. 195 over Bear Creek on SR 1552 (Lake Jomes Road)
IN FEET GECSCIENCE 9 , IN FEET GEQSCIENCE 9 .
GROUP. INC McDowell County, North Carolino GROUP. INC McDowell County, North Corolina
e > 10 4000-h Spring Gorden Street Project No. 3336.11 TP No. B-3872 e > 10 4000-H Spring ‘Gorden Street Project No. 3336.11 TP No. B-3872
HORIZ. SCALE oy 2 407 FederalNo. BRZ-1552(8) Vert. Scde 1" - & HORIZ. SCALE Rebapsbindiibadt FederolNo. BRZ-1552(8) Vert. Scale 1" - &
IN FEET 336-856-1925 (fox) Dote /18705 Horiz. Scale 1" = 10" IN FEET 336-856-1925 (fox) Dole 118705 Horiz. Scale 1" = 10"
Drown by OH Drowing No. 4 ) S Drown by DH Drowing No. 5 )
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ROADWAY EMBANKMENT nu.-\ -L-
1200 MOIST LOOSE BROWN MIC SILTY STA 14+49 1200
g CSE TO F SAND (A-2-4) w/ ‘JKhSRT i ’
BOULDERS & COBBLES STA 14+3 B2-B AL
41T B caowe
T /- Auviac- 004C w/ SAT V LOOSE
0.0[ / BOUWDERS & N TAN SLTY F
{  COBBLES ~4 SAND (A-2-4)
1195} —ALLUVIAL-SAT V_LOOSE 5] 12704 . : 1195
J GREY SILTY F SAND (A-2-4) | % R (3 .. SO —— ,
ot ,/ : D
401D '
""""""""" . RESIDUAL-WET & MOIST o
' MED TO V DENSE BROWN
- MIC SILTY F SAND & S
: : -TAN-BROWN SILTY CSE TO [
1,190 : F-SAND—(A=2-4) 1,190
~~~~~~~~~~~~~~~~ 8.0 [
CR-GREY-TAN TO BROWN *f
MOD TO MOD SEV WEATH BT~~~ _
MOD TO MED HARD GNEISS g T
& BIOTITE GRANITIC GNEISS N \\
1,185|—w/—CLOSE & V—CLOSEFRACTE}™ > 1,185
SPACING & THIN SEAMS of ,7,1 J/ \»A\
oRN /
WEATHERED ROCK o {. WR-BROWN SEV |
________________ 14,517 _o weatH soFT RN
et T TSty N, GNEISS w/ i
SRESIDUAL-MOIST[ | “F ganpt’ V. CLOSE FRACT
v_ V DENSE i ERTR AT ggégx;ﬁ L&Ngnm )
2BROWN MIC  [.--X(88) 4 _ CRYSTALLI
1,180 < :> ROCK™SEAMS ¥ 1180
YT WO - - 1\\1
)
| (
= oS sewoTT ” 1,175
1175 . 5///5///.?7/72'?— '\.3
2[5 .@/7}§‘,,7;._: ______
‘/
‘/
CR-BLUE-GREY & GREY ‘;_4
1170 SLI& V_SLIWEATH HARD  F7 1,170
' ONEISS & BIOTITE GRANITIC ’
GNEISS w/ CLOSE TO "//
WIDE FRACT SPACING -
J‘/f
Cd
3
‘/‘
u'/~
1,165 1,165
CR-GREY-TAN MOD WEATH B,
(B)MOD HARD BIOTITE "‘;J
GRANITIC GNEISS w/ 57
CLOSE FRACT SPACING ";
YN
-
35.5 37107
C.T. C.I,
(%) 2.5 5
AT — GEOSCIENCE Bridge No. 195 over Bear Creek on SR 1552 (Loke Jomes Rood)
IN FEET GROUP, INC. McDowell County, North Carolina
4000-H Spring Gorden Street Project No. 33316.1.1 TP No. B-3872
) 5 10 Greensboro, NC 27407
336-856-1923 FederciNo. BRZ-1552(8) Vert. Scale 1"« %'
336-856-1 (fox) . “ .
HORIZ. SCALE 83671925 tlox Date  1/18/05 Horiz. Scole 1° = 10
H ing No. 6
Q Drown by D Drgwmg Y

4 € ™\
STA T4+87 j
(A -L-
1,215 S— 1,215
a
N
n S
|
n
n
1,210 & 1,210
i (N ROADWAY EMBANKMENT
LN FILL-MOIST SOFT BROWN-
L.\l ORANGE MIC F SANDY
LN SLTY cLAY (a-7-6)
n
|
n
1,205 - 1,205
| STA. 14+87
= ; 16'RT
12.0
""""""""""""""""""""""""""""" £B82-B
1,200 1,200
RESIDUAL-WET TO MOIST
LOOSE TO MED DENSE
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¥ WEATHERED <
GNEISS P
1,195} e - RIN00/09) T T T T T 1,195
TAN-ORANGE SILTY F SAND
& BROWN MIC SILTY F SAND
1,190 1,190
WEATHERED ROCK-TAN, BROWN-TAN,
1,185 &% BROWN WEATHERED GNEISS 1,185
1,180 1,180
CR-TAN QUARTZITE
0 s s CROSS-SECTION THROUGH END BENT-2
AT GEOSCIENCE Bridge No. 195 over Bear Creek on SR 1552 .(Loke Jomes Road)
IN FEET GROUP, INC. McDowell County, North Caroling
4000-H Spring Gorden Streel Project No. 33316.1.1 TIP No. B-3872
(%) 5. 10 Greensboro, NC 27407 - -
E 336-856-1923 FederoiNo. BRZ-1552(8) Vert.Scole 1"« §
HORIZ. SCALE 336-856-1925 (fox) - ——
IN FEET Dote 1/18/05 Horiz. Scale 1" = 10
Y Drown by  DH Drowing No. 7 )




NCDOT_BORE#3 GR040424.GPJ NCDOT2.GDT 1/25/05

GEOSCIENCE BORNGLOG
I BORING LOG
SHEET 1 OF 2
PROJECT NO. 33316.1.1 I ID. B-3872 | FED. NO. BRZ-1552(8) CO. McDowell |FIELD SUPERV. D Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. EB1-A l BORING LOCATION 13+67 I OFFSET 13'LT ALIGNMENT  -L- O HR. NM
COLLAR ELEV. 1214.4 ft I TOTAL DEPTH 36.8 ft I NORTHING 742498.69 EASTING 1119375.40 24 HR. 17.7
DRILL MACHINE CME 550x ‘ DRILL METHOD HSA/HQ ] HAMMER TYPE Automatic FINAL CASING DEPTH 186 ft
DATE STARTED 12/21/04 l COMPLETED "~ 12/21/04 l DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v (‘5 DESCRIPTION
SOIL AND ROCK 1
(ft) () 0.5ft | 05t | 0.5t ? 2'0 40 6[0 8|0 1901 No. | /moll &
12144 | 0.00 Ground Surface Elev. 12144 ft 1214.4 0.00f
4 71 Roadway Embankment Fill-Loose Brown
..................... L\ Micaceous Silty Fine SAND with Rock
4 L Fragments and BOULDERS and COBBLES
..................... LL-“ (A-1-2)
T 0 0 b LA
.35 LKL
4 3 2 Ss-1] M L
1210+ tg_.
1 P el
. r ................... L 12084 69
4 L_1/1. Roadway Embankment Fill-Very Loose
................... LA Brown-Orange Micaceous Silty Fine SAND with
+ tb' BOULDERS and COBBLES (A-2-4)
| I I B l—-:’)-
1 1 Tl ML
12051 ¢ LL: e
| N N N B B R il
..................... LL-
4 Kol
..................... L=
L LA
..................... 7
135 LINL 12009 135
1000047 | b L. 100/0:4 3] Weathered Rock-Brown-Tan Weathered Gneiss
1200~ )
T 0 0 :‘- 1197.4 17.0
4 \ AW ~A Crystalline Rock-Grey Gneiss and Schist
.................... J‘
4 185 }V- 1195.8 18.6}
60/01 | b 60/0.1% D F7s Crystalline Rock-Grey and Brown-Grey
1195+ J\,/ — Moderately and Slightly Weathered Hard and
..................... -~ Moderately Hard Gneiss and Schist with Close
+ N Fracture Spacing
| R i
Lt b e J‘/f i
...................... z
..................... Al
e T 70
+ RS-1 gg;’ -
T o
L e e e f{’l-
T N T ;Z; N
| AU R R R J‘,f B
..................... \,\//
+ I 11826 318
A R T Weathered Rock-Brown Severely Weathered Soft
" Gneiss and Schist with Very Close Fracture
Lo b e 11811 Spacing 133
M Crystalline Rock-Brown to Grey Moderately
e+ ! 1 1 e J\/f » Severely to Moderately Weathered Moderately
11795 Hard Gneiss with Close and Very Close Fracture 34.
L | e T \Spacing r————-g-l
. ~,\,’ Crystalline Rock-Grey Slightly Weathered Hard
e !/3_ Gneiss and Schist with Moderately Close Fracture
& 1776 _Spacing . ,...%8

ICDOT_BORE#3 GR040424.GPJ NCDOT2.GDT 1/25/05

GEOSCIENCE GEOSCIENCE GROUP, INC.
S BORING LOG
SHEET 2 OF 2

PROJECT NO. 33316.1.1 ‘ ID. B-3872 l FED. NO. BRZ-1552(8) CO. McDowell ’FIELD SUPERV.  D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. EB1-A i_BORING LOCATION 13+67 I OFFSET 13'LT ALIGNMENT  -L- O HR. NM
COLLAR ELEV. 12144 ft ‘ TOTAL DEPTH 36.8ft t NORTHING  742498.69 EASTING 1119375.40 24 HR. 17.7
DRILL MACHINE CME 550x ’ i DRILL METHOD HSAMHQ I HAMMER TYPE Automatic FINAL CASING DEPTH 186 ft
DATE STARTED  12/21/04 ! COMPLETED 12/21/04 ] DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L

) - oon oen | or ? 210 4|0 6|0 8|0 190 No. | /o g SOIL AND ROCK DESCRIPTION

Continued from Previous Page

Coring Terminated at Elev. 1177.6ft in Crystalline
Rock (Gneiss & Schist)




GEOSCIENCE
GROUP

GEOSCIENCE GROUP, INC.
CORE BORING REPORT

10

SHEET 1 OF 1
PROJECT NO.  33316.1.1 l ID. B-3872 I FED. NO. BRZ-1552(8) CO. McDowell FIELD SUPERV.  D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO.  EB1-A | BORING LOCATION  13+67 |oFFseT 13LT ALIGNMENT  -L- OHR. NM
COLLAR ELEV. 12144 ft [TOTAL DEPTH 36.8 ft l NORTHING  742498.69 EASTING 1119375.40 24 HR. 17.7
DRILL MACHINE = CME 550x I DRILL METHOD  HSAHQ I HAMMERTYPE  Automatic FINAL CASING DEPTH 18.6 ft
DATE STARTED 12/21/04 I COMPLETED  12/21/04 R DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH N/A
CORE SIZE HQ ] TOTALRUN 1821t ‘ DRILLER D. Harris
ELEV. |DEPTH|RUN| DRILL RUN sAmp, | STRATA
RATE | REC. | RQD RQD DESCRIPTION AND REMARKS
@w | @ e | oom | @ | ) | no | REC | RQ A
% % % %
1195.8 Begin Coring @ 1195.80 ft
1195.8 186 3.2 3.0 2.7) 13.0] 97 Crystalline Rock-Grey and Brown-Grey Moderately and Slightly Weathered
453 | 94% | 84% 08% | 73% Hard and Moderately Hard Gneiss and Schist with Close Fracture Spacing
4 JTS @ 0-10°
311 2JTS 10—20:
) B 6 JTS @ 3040
9 JTS @ 40-50°
10 JTS @ 50-60°
1:59 3JTS @ 80-90°
11926] 218 0:23002 i
1192.6] 218} 5.0 5.0)] (3.1)
227 | 100%]| 62% L
247 -
3:.09 L
RS-1
312 5
3:09 L
1187.6 26.8
1187.6| 26.8]| 50 5.0)| 3.9
1:56 | 100%| 78% L
212 L
221 L
2:36 5
237 I
11826 318 1182.6 318
11826 31.8} 5.0 3.5 (1.9) 0.0 | NA Weathered Rock-Brown Severely Weathered Soft Gneiss and Schist with
513 70% | 38% 0% L Very Close Fracture Spacing
' No Discernible Jts
342 1181.1 33.3
) 1.6 00 I Crystalline Rock-Brown to Grey Moderately Severely to Moderately
100% | 0% Weathered Moderately Hard Gneiss with Close and Very Close Fracture
Spacing
2:50 -
1179. 8 JTS @ 0-10° 34.9
19 19 22 3JTS 40-502
2:59 100% | 100%F 2JTS @ 80-90° )
Crystalline Rock-Grey Slightly Weathered Hard Gneiss and Schist with
318 Moderately Close Fracture Spacing
1177.6| 36.8 | I M776  _ NeMs. s 36.8,
= Coring Terminated at Elev. 1177.6ft in Crystalline Rock (Gneiss & Schist)

NCDOT_CORE#3-11X17 GR040424.GPJ NCDOT2.GDT 1/25/05
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O GEOSCIENCE GROUP, INC. o GEOSCIENCE GROUP, INC.
GEOSCIENCE BORING LOG GEOSCIENCE CORE BORING REPORT

GROUP SHEET 1 OF 1 G UP SHEET 1 OF 1
PROJECT NO. 33316.1.1 I ID. B-3872 ] FED. NO.BRZ-1552(8) i CO. McDowell |FIELD SUPERV. D.Hardister PROJECT NO. 33316.1.1 ' ID. B-3872 I FED. NO.BRZ-1552(8) [ CO. McDowell |F|ELD SUPERV. D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER ({ft) SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. EB1-B l BORING LOCATION 13+67 [ OFFSET 19'RT ALIGNMENT -L- 0 HR. N/M BORING NO. EB1-B ‘ BORING LOCATION 13+67 IOFFSET 19'RT ALIGNMENT -L- 0 HR. N/M
COLLARELEV. 1199.3 ft I TOTAL DEPTH 21.9ft l NORTHING 742515.66 EASTING 1119402.56 24 HR. 5.0 COLLARELEV. 11993t I TOTAL DEPTH 21.91t l NORTHING 742515.66 EASTING 1119402.56 24 HR. 5.0
DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ ! HAMMER TYPE Automatic FINAL CASING DEPTH 8.9 ft DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ I HAMMER TYPE Automatic FINAL CASING DEPTH 8.9 ft

DATE STARTED 12/15/04 ICOMPLETED 12/15/04 l DRILLING FLUID DENSITY Creek Waterl SURFACE WATERDEPTH N/A

DATE STARTED 12/15/04 iCOMPLETED 12/15/04 I DRILLING FLUID DENSITY Creek Water { SURFACE WATER DEPTH

N/A

ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. L CORE SIZE TOTAL RUN 13.0f DRILLER D. Harris
0 20 40 60 80 100 v e} SOIL AND ROCK DESCRIPTION HQ BN | L l
() | () | o5t ] o5 | OS5 |3 i . 7 ; %l NO._ | Mol & eLev.|oepTH[RUN] DRILL sAmp [ —SIRATA
RATE | REC. | RQD RQD DESCRIPTION AND REMARKS
@ | @ | @ | ~inm | (®) | () | No. | REC.| RQ .
% % % %
1199.3 | 0.00 Ground Surface Elev. 1199.3 ft 1199.3 0.00) 1190.4 Begin Coring @ 1190.40 ft
T -+ Roadway Embankment Fill-Loose Brown 1190.4 89| 3.0 §2.3) (0.6) 131 0.3 Crystalline Rock-Brown and Grey Moderately and Moderately Severely
..................... LI Micaceous Silty Coarse to Fine SAND (A-2-4) 6:05 7% | 20% 100%! 23%[" Weathered Medium Hard and Soft Gneiss with Close and Very Close
T Lt Fracture Spacing
..................... : 1189.1 10.2
T L (Y od 5:02 OO N/A o 2 JTS 20-3g
..................... CE: 11083 39 0% 11884 | 21 @ 30-40 10.9
+ 35 YRS Alluvial-BOULDERSand COBBLESW/ Ver - &3 -
WOH | WOH | WOH | . . . . o SS2 | SAT Loose Tan Sitty Fine SAND (A-2-4) Y » 511 26| Weathered Rock-Brown Severely Weathered Soft Gneiss with Very
11954 - 6:20 98% | 50% Close Fracture Spacing
waH®
v 11874 11.9 e i
| I N N R B A AP AP E PR 1 T R R PN RN <
6:27 5(38%) é4%) - Crystalline Rock-Brown and Grey Moderately and Moderately Severely
B e e e Weathered Medium Hard and Soft Gneiss with Close and Very Close
.................... Fracture Spacing
+ S 11918 7.5 393 -
.................... Weathered Rock-Brown-Grey Weathered 2 147 @ 0-1¢
1191.0 . 8.3 2 JTS @ 20-3¢
L g5 4 neiss ] 7 JTS @ 30-40
K] I 60/0.19 M | 11904 Crystalline Rock-Grey Gneiss 8.9 323 - 9 JTS & 40-50
1190~ i ~f- Crystalline Rock-Brown and Grey Moderately : 19T @60-7
..................... V.4 11891 and Moderately Severely Weathered Medium 10.2
1 =——\Hard and Soft Gneiss with Close and Very /—“— R
.................... Ayl 11854 \Ciose Fracture Spacing — 1039 4:40
- ,//J- Weathered Rock-Brown Severely Weathered 1183.2 : 161
<4 oft Gneiss with Very Close Fracture Spacini : - - :
+ 4 ¢+ t . i . 58 | 52t Crystalline Rock-Grey and Brown-Grey Moderately and Slight}
= Crystalline Rock-Brown and Grey Moderately 3:25 ! s !
..................... MY and Moderately Severely Weathered Medium 11824 169 100%| 90% \fﬁvrggttggesd g/lggerate y Hard to Hard Gneiss and Schist with Close
- 51 Hard and Soft Gneiss with Close and Very 11824 169/ 50 BO) (4.8 pacing
mesL 1 L ‘I‘/;_ Close Fracture Spacing 327 | 100%| 96% i g j}-g ﬁg_gg
A N B ,-,; i
..................... LA 11832 16.1 4:26
2 o s Crystalline Rock-Grey and Brown-Grey
..................... o Moderately and Slightly Weathered »
3 ‘/}/" Moderately Hard to Hard Gneiss and Schist 3:10
e e e Y < with Close Fracture Spacing
4 A
.................... o8 317 i
1180+ W/j*
I N I R PP ‘fy‘ 6:09 3
I N S B A 11774] 219 ] 1 11774 219
YA 11774 219 e T T T e e
L L Coring Terminated at Elev. 1177.4ft in B Coring Terminated at Elev. 1177 .4t in Crystalline Rock (Gneiss &
Crystalline Rock {Gneiss & Schist) Schis
s L 8 L
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SHEET 1 OF 1 SHEET 1 OF 1
PROJECT NO. 33316.1.1 |ID. B-3872 | FED. NO.BRZ-1552(8) | co. McDowel |FIELD SUPERV. D.Hardister _|PROJECTNO. 33316.1.1 |ID. B-3872 | FED. NO.BRZ-1552(8) | co. McDowell |FIELD SUPERV. D Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft) SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. B1-A 1 BORING LOCATION 13+97 ( OFFSET 3'LT ALIGNMENT -L- O HR. NM BORING NO. B1-A l BORING LOCATION 13+97 I OFFSET 3'LT ALIGNMENT -L- O HR. N/M
COLLARELEV. 119951t [TOTAL DEPTH 28.1ft I NORTHING 742531.12 EASTING 1119370.00 24 HR. 47 COLLARELEV. 1199.5ft I TOTAL DEPTH 28.1ft I NORTHING 742531.12 EASTING 1119370.00 24 HR. 4.7
DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ l HAMMER TYPE Automatic FINAL CASING DEPTH 7.3 ft DRILL MACHINE CME 550x I DRILL METHOD Rotary/HQ I HAMMER TYPE Automatic FINAL CASING DEPTH 7.3ft
DATE STARTED 12/13/04 ! COMPLETED 12/14/04 i DRILLING FLUID DENSITY Creek Waterl SURFACE WATERDEPTH N/A DATE STARTED 12/13/04 l COMPLETED 12/14/04 ! DRILLING FLUID DENSITY Creek Water| SURFACE WATER DEPTH  N/A
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. L 3 D. Harris
v/ L SOl AND ROCK DESCRIPTION CORE SIZE  HQ | TOTALRUN 208t | DRILLER
() | (H josk|osk)osk|O 20 40 60 80 100 NO. | Muoll o ELEV.|DEPTH|RUN| DRILL —RIN__Tsamp [STRATA
. RATE | REC.| RQD RQD DESCRIPTION ANDREMARKS
) | ® || ~inm | () | () | NO. | REC. :
% | % % | % _
11995 | 0.00 Ground Surface Elev. 1199.5 ft 11995 _ 0.00 1192.2 _ Begin Coring @ 1192.20 ft
1 Yach Alluvial-BOULDERSand COBBLESwith 1192.2 73] 08 | _ (0.8)] (0.5) 08| 05 F Crystalline Rock-White-Tan Slightly Weathered Moderately Hard
,,,,,,,,,,,,,,,,,,,,, S Very Loose Brown-Grey Silty Fine SAND 11914] 81 5:18/0.8 | 100%| 63% 100%| 63%| 1191 4 Quartzite with Close Fracture Spacing 81
T 4 Tiot4] 8.1]28 O0) NA 00 | WA [ \ 2,178 @ 016 '
1 XA 1220 | 0% 0% Weathered Rock-Brown Severely Weathered Soft Gneiss with Very
1 0 b e e Close Fracture Spacing
35 ..
3 1 T SAT |2 12:52 - No Discernible Jts
11954 o A AGh
Lo N .: 1 1188.8 10.7 13:18/0.6 N= - 1188.8 10.7
.................... %3 1188.8] 10.7] 2.4 1.7)] (0.0)] 60/0 | 1.5 | 0.0 Crystalline Rock-Grey-Tan Moderately Weathered Moderately and
+ T 1025 70 6:22 1%| 0% 100%| 0% Medium Hard Gneiss with Close and Very Close Fracture Spacing
1 :5: 11037 rvstaline Rock- White-Tan Quarizie — . 1JT @ 40-5¢
.................... ~I" 11914 _Crystalline Rock-White-Tan Slightly 8.1 343 1187.3 2 JTS @ 50-64 122
L Weathered Moderately Hard Quartzite with ’ : 02 | NAL 2JTS @ 70-80
..................... \Close Fracture Spacing 15% 2 JTS @ 80-90° .
11904 Weathered Rock-Brown Severely Weathered 11864 131 4:42/0.4 ‘ .
..................... Soft Gneiss with Very Close Fracture Spacing 1186.4] 13.1] 5.0 3.8)] (2.3) 1186.0 Weathered Rock-Brown Severely Weathered Soft Gneiss with Close 13.5
+ 107 ° 1188.8 107 3:20 6% | 46% 1361108 and Very Close Fracture Spacing
6010 1 I e 50/0% D X Crystalline Rock-Grey-Tan Moderately % | 74% .
+ o Wrgathergd Moderately and Medium Hard 93% 0 | 1T @ 40-50 ;
""""""""""" 1187.3 | Gneiss with Close and Very Close Fracture 12.2 3:36 Crystalline Rock-Tan-Grey, Grey-Tan, and Blue-Grey Moderately to
T i \Spacing ‘ Slightly Weathered Moderately Hard to Hard Gneiss, Biotite Granitic
""""""""""" 11860 Weathered Rock-Brown Severely Weathered 45 4 i Gneiss, and Schist with Close to Moderately Close Fracture Spacing
i x Soft Gneiss with Close and Very Close 9:20
..................... '(/J - Spacing [ 3 JTS @ 0-16°
11854~ Y Crystalline Rock-Tan-Grey, Grey-Tan, and 5JTS @ 20-30
""""""""""" ' Blue-Grey Moderately to Slightly Weathered 455 o 14JTS @ 40-50
- ;}‘J- Moderately Hard to Hard Gneiss, Biotite : 8 JTS @ 50-60
""""""""""" o Granitic Gneiss, and Schist with Close to B 1JT@70-8
5 ",;J- Moderately Close Fracture Spacing 625 N
+ ;};J— 1181.4| 181 ’
~~~~~~~~~~~~~~~~~~~~~ 8 1181.4] 18.1]5.0 4.8 3.7
1 . =t 620 | 96%| 74% I
11801 ‘fj ~
I A N A B ‘{;” 447 -
I N T R %y' 401 i
.................... ~ i
I I RS-2 L 307
Ky
1175+ ~—
I R R R R RO o g 200 i
..................... 4l &l1176.4| 231 e
+ LA T[11764] 23] 5.0 . ; .
..................... ‘7” 5 404 |100%| 96% | RS2 -
L ~+ - N
..................... Y4 11714 81 5
L L. Coring Terminated at Elev. 1171.4ft in 8 3:06 -
) Crystalline Rock (Gneiss, Biotite Granitic 2z
1 - Gneiss, & Schist) o
i i g 4:45 i
+ - % 4:05 i
-+~ - ~
ot L
1 B T 4:23 :
gl1171.4] 281 L 111714 281
§ 3 Coring Terminated at Elev. 1171.4ft in Crystalline Rock (Gneiss, Biotite
i - M Granilic Gneiss, & Schist)
1 8
5 5 =
< R
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GEOSCIENCE GROUP, INC. O GEOSCIENCE GROUP, INC.
bt C BORING LOG .t ‘ E CORE BORING REPORT
SHEET 1 OF 1 SHEET 1 OF 1
PROJECT NO. 33316.1.1 l ID. B-3872 [ FED. NO. BRZ-1552(8) CO. McDowell FIELD SUPERV.  D.Hardister PROJECT NO.  33316.1.1 l ID. B-3872 | FED. NO. BRZ-1552(8) CO. McDowell FIELD SUPERV.  D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft) SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. B1-B l BORING LOCATION 13+97 I OFFSET 18'RT ALIGNMENT  -L- O HR. NM BORING NO.  B1-B l BORING LOCATION 13+97 l OFFSET 18'RT ALIGNMENT  -L- O HR. NM
COLLARELEV. 119751t ] TOTAL DEPTH 262 ft l NORTHING  742538.63 EASTING- 1119389.55 24 HR. 3.0 COLLARELEV. 119751t l TOTALDEPTH 2621t ‘ NORTHING  742538.63 EASTING 1119389.55 24 HR. 3.0
DRILL MACHINE CME 550x ' DRILL METHOD Rotary/HQ ‘ HAMMER TYPE Automatic FINAL CASING DEPTH 551t DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ I HAMMER TYPE Automatic FINAL CASING DEPTH 5.5ft
DATE STARTED  12/16/04 I COMPLETED 12/16/04 l DRILLING FLUID DENSITY Creek Water { SURFACE WATER DEPTH N/A DATE STARTED  12/16/04 ' COMPLETED  12/16/04 l DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT samp. W é SOIL AND ROCK DESCRIPTION CORE SIZE HQ ' TOTALRUN  20.7 ft l DRILLER  D. Harris '
@ | ¢y | ost | o5 | 05ft | O R R R L o o LI R ELEV. |DEPTH|RUN]| DRILL RUN___Fsamp. | —STRATA
RATE | REC. | RQD R DESCRIPTION AND REMARKS
@ | @ @ /| onm | O | () | No | REC.| RQD
% % % %
1197.5 | 0.00 Ground Surface Elev. 1197.5 ft 11975 0.00 1192.0 Begin Coring @ 1192.00 ft
L Alluvial-BOULDERS and COBBLES with Very 1102.0 55| 0.7 427107 (0.4)1 (0.0) .09 ] 00 Crystalline Rock-Gre¥-Tan and White-Tan Moderately Weathered Hard
..................... Loose Grey Silty Fine SAND (A-2-4) 1191.3 6.2 1 57% | 0% 100%| 0% Quartzite with Close Fracture Spacing
+ 11913] 62| 50 28| (1.0 11911 . 84
..................... ' T 6:31 56% | 20% 00 | NNA T 2JTS @ 0-10
195+ ’ 0% 1JT @ 20-30
..................... \ 4 147 @ 40-50°
35 . - N -
1 1 WOH | . . . . . .., SS-3 | SAT [»4 5:37 Weathered Rock-Brown Severely Weathered Soft Gneiss with Very Close
+ o1 \ b 11891 Fracture Spacing 84
..................... S 1921 4 518 701 48 F . hle e
T 7~ 12U \Crystalline Rock-Grey-Tan Quartzite /5 90% | 63% Crystalline Rock-Grey-Brown Moderately and Moderatelr Severely
""""""""""" F7~| 11911 Crystalline Rock-Grey-Tan and White-Tan 6.4 Weathered Moderately and Medium Hard Gneiss with Close and Very
B N e i Moderately Weathered Hard Quartzite with Close 435 - Close Fracture Spacing
R Fracture Spacing ' o
weo vt Weathered Rock-Brown Severely Weathered Soft 3JTS @ 0-10 o
i L iss wit lose Fracture Spacin 84 - 2JTS @ 10-20,
T T > Crystalline Rock-Grey-Brown Moderately and 314 SJTS @ 30-40
1 v Moderately Severely Weathered Moderately and 118631 112 9JTS @ 40-50
,,,,,,,,,,,,,,,,,,,,, ~ Medium Hard Gneiss with Close and Very Close 1186.3] 11.2{ 50 4.7)] (3.9 i 2 jTS 60-70°
1 74 Fracture Spacing 404 94% | 78% 3JTS @70-80
.................... o
T 0 o i 4:44 B
11854 -
..................... ;Z‘J RS-3 |
| T RS-3 S 7
| N N i 242
..................... o 1181.3 16.2]
+ ’; o Crystalline Rock-Grey~Brovév: to Blue-Grey 231 o
~~~~~~~~~~~~~~~~~~~~~ g Moderately to Slightly Weathered Moderately :
1180 ) /; - Hard to Hard Gneiss, Biotite Granitic Gneiss, and 11813 16.2 1181.3 - . 16.2
.................... (Y Schist with Close Fracture Spacing 1181.3] 16.2] 50 4.2 (2.2) 90 | 65 L Crystalline Rock-Grey-Brown to Blue-Grey Moderately to Slightly
+ ;/;/ - 527 84% | 44% 90% | 65% Weathered Moderately Hard to Hard Gneiss, Biotite Granitic Gneiss, and
..................... }_/ : Schist with Close Fracture Spacing
i =~
..................... o8 343 - 7JTS @ 0-10° R
4 k=) 2JTS @ 3040
..................... M7 9 JTS @ 40-50°
L gL - 8 JTS @ 5060/
..................... ' ~ 422 3JTS @ 80-90
1754 .
| N B B 57| 405 L
.................... i
+ s i
..................... J‘/f 605
T L s - fazes] 212
..................... 7 s 262
+ = Coring Terminated at Elev. 1171.3ft in Crystalline § 1763 2121 50 512 é‘é}% é‘ébz) o
Rock (Gneiss, Biotite Granitic Gneiss, & Schist) - )
T - a
9] -
4 L o 340
8
1 L g L
2 3:52
T = o
s
g 5
+ o § 416
4 - G
~ 3
L N < 4.04
11713 262 N R I & 4 < T 26.2]
- - » -
'g Coring Terminated at Elev. 1171.3ft in Crystalline Rock (Gneiss, Biotite
4 R o, Granitic Gneiss, & Schist)
=
i I 8 -
R (53 |
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GEOSCIENCE BoanG o5
o BORING LOG
SHEET 1 OF 1
PROJECT NO. 33316.1.1 l ID. B-3872 l FED. NO. BRZ-1552(8) CO. McDowell FIELD SUPERV. D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORINGNO.  B2-A | BORING LoCATION  14+33 |oFFseT 4T ALIGNMENT  -L- OHR. NM
COLLARELEV. 1196.9 ft l TOTAL DEPTH 355ft I NORTHING 742566.22 EASTING 1119359.17 24 HR. 23
DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ | HAMMER TYPE Automatic FINAL CASING DEPTH 18.0 ft
DATE STARTED  12/20/04 l COMPLETED 12/20/04 l DRILLING FLUID DENSITY ‘Creek Water l SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT save | (L) SOIL AND ROGK DESCRIPTION
(ft) (ft) 0.5ft | o0.5ft | 0.5ft tl) 2'0 4|0 610 8,0 190 NO. |/moll &
11969 | 0.00 Ground Surface Elev. 1196.9 ft 11969 0.00
Alluvial-Very Loose Grey Silty Fine SAND (A-2-4)
11854+ 1 b b e e e e e e e s s e e e e e e
+ WOH 1 L $8-4 | SAT
+ G 11929 40
Residual-Medium Dense to Dense Brown
+ | .................... Micaceous Siity Fine SAND (A-2-4)
1160+ B
7.5
4 12 29 71031 .| w ‘L. 11889 8.0
l Weathered Rock-Brown Weathered Gneiss
T g3 b b e e e 100/0.8 | 1187.8 9.1
5001 60/0.1® M Fr4—H8L5—Crystalline Rock-Grey-Tan Gneiss 34
+ T r Crystalline Rock-Grey-Tan to Brown Moderately
105 ° N7, to Moderately Severely Weathered Moderately to
+ 10002 1 L 100/0,2 M 1/(/’ o Medium Hard Gneiss and Biotite Granitic Gneiss
N with Close and Very Close Fracture Spacing and
LR T S ~,\/f — Thin Seams of Weathered Rock
| N P he!
R oo T \I‘ 7 =
............ f 11824 145
Lo, o Residual-Very Dense Brown Micaceous Silty Fine
155 : SAND (A-2-4)
4 28 39 49 | M
[ &5
1180 L b e e e e e e e e e e e
ol A e S A S R S R 160
Weathered Rock-Brown Severely Weathered Soft
od e AP Gneiss with Very Close Fracture Spacing and
Thin Crystalline Rock Seams
T 20 5 .....................
+ 100041 ] L 100/0:4@ M - 11758 21,1
’ r Crystalline Rock-Grey-Tan Moderately Weathered
F R £ T = EA3=11749 _ Moderately Hard Biotite Granitic Gneiss with -9
~ \Close Fracture Spacing
L oA T [ L Y G Crystalline Rock-Blue-Grey and Grey Slightly and
o Very Slightly Weathered Hard Biotite Granitic
L i [ e N7 g Gneiss and Gneiss with Moderately Close and
!,"}/ Wide Fracture Spacing
B ot T T AU OO ~ /‘ o
v,
.................... J‘/{
o+ | B
9N
B S T \I‘/f o
+ bbb e e T
Y
.................... oA
| e e
es-| Za
.......... Jyf
+ b b e ,{,J- wea s
4 - Coring Terminated at Elev. 1161.4ft in Crystalline
Rock (Biotite Granitic Gneiss & Gneiss)
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GEOSCIENCE GROUP, INC.
CORE BORING REPORT

GROUP

. SHEET 1 OF 2 SHEET 2 OF 2
PROJECT NO. 33316.1.1 I ID. B-3872 l FED. NO. BRZ-1552(8) CO. McDowell FIELD SUPERV.  D.Hardister PROJECT NO. 33316.1.1 ’ ID. B-3872 l FED. NO. BRZ-1552(8) CO. McDowell FIELD SUPERV.  D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft) SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. B2-A ‘ BORING LOCATION 14+33 ! OFFSET 4'LT ALIGNMENT  -L- O HR. NM BORING NO. B2-A | BORING LOCATION 14+33 I OFFSET 4'LT ALIGNMENT  -L- O HR. NM
COLLARELEV. 11969 ft I TOTAL DEPTH 35.5ft l NORTHING  742566.22 EASTING 1119359.17 24 HR. 23 COLLARELEV. 119691 ITOTAL DEPTH 3551t I NORTHING  742566.22 EASTING 1119359.17 24 HR. 23
DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ ’ HAMMER TYPE Automatic FINAL CASING DEPTH 18.0 ft DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ I HAMMER TYPE Automatic FINAL CASING DEPTH 18.0 ft
DATE STARTED 12/20/04 ! COMPLETED  12/20/04 I DRILLING FLUID DENSITY Creek Water [ SURFACE WATER DEPTH N/A DATE STARTED 12/20/04 l COMPLETED  12/20/04 ! DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH N/A
CORE SIZE HQ ] TOTALRUN 23.0ft l DRILLER D. Harris CORE SIZE HQ ’ TOTALRUN 2301t [ DRILLER D. Harris -
ELEV. | DEPTH|RUN| DRILL RUN___t samp. | STRATA ELEV. |DEPTH|RUN| DRILL RUN___1 samp. |—STRATA
RATE | REC. | RQD R RQD DESCRIPTION AND REMARKS RATE | REC. | RQD RQ DESCRIPTION AND REMARKS
@ | @ @ | oM | B () | NO EC. @ | @w | @ | mnm | @ @ | no | REC. D ,
% % % % % % % % i
1187.5 . Begin Coring @ 1187.50 ft Continued from previous page
1187.5 9.4 1.1 0.9] (04) 40 | 04 Crystalline Rock-Grey-Tan to Brown Moderately to Moderately Severely 403
5:41 82% | 36% 78% | 8% F Weathered Moderately to Medium Hard Gneiss and Biotite Granitic Gneiss
11864 105 0-43/0.1 N=100/ ggrc) kCiose and Very Close Fracture Spacing and Thin Seams of Weathered 553 |
0.2 '
1186.2] 10.7] 4.8 (3.1)] (0.0) L °
631 | 65% | 0% =@ 1. i
3JTS @ 30-40° 249
~ 7 JTS @ 40-50
9.08 1JT @70-80° L
. 324
- 1161.4 355 ________11_..61L__.______._w_,_____._________________,%i
9:09 : ]
r Coring Terminated at Elev. 1161.4ft in Crystalline Rock (Biotite Granitic
L Gneiss & Gneiss)
544 11824 145 -
N/A | NA | Residual-Very Dense Brown Micaceous Silty Fine SAND (A-2-4)
4:27/0.8
1181.4 15.5 N=88 -
- 1178.9 . 18.0
1178.9] 18.0] 25 0.6)] N/A 06 | NA Weathered Rock-Brown Severely Weathered Soft Gneiss with Very Close
6:41 24% 19% Fracture Spacing and Thin Crystaliine Rock Seams "
i 3JTS % 0-10°
524 Other Jts Not Discernible -
1176.4] 205 2:55/0.5 N=100/ i
04
160 209 353 é7%) é7%) 09 | 00 Crystalline Rock-Grey-Tan Moderately Weathered Moderately Hard Biotite L
- 100%| 0% Granitic Gneiss with Close Fracture Spacing
1-1174.9 22.0
R N EE S -
8 ) 0, -
97% | 95% B 2.1TS @ 60-70°
Crysta!}?ﬁg Rock-Blue-Grey and Grey Slightly and Very Slightly Weathered
359 Hard Biotite Granitic Gneiss and Gneiss with Moderately Close and Wide =
Fracture Spacing
. 1JT @ 0-10° -
324 5 JTS @ 30-40°
= 2 JTS @ 50-60°
1171.4] 255 200006 g i
1171.4) 255] 5.0 (5.0)] (4.9 N
306 | 100%| 98% i ,_
g i
o
319 ~ 8
g L
2
353 B 3
g L
3:50 3 %
,E_ -
321 3 5
1166.4 30.5 ] L.
1166.4] 30.5{ 5.0 (5.0)] (4.8) §
346 | 100%| 96% 3 N
2 L
o}

NCDOT_CORE#3-11X17 GR040424.GPJ NCDOT2.GDT 1/25/05
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GEOSCIENCE GEOSCIENCE GROUP, INC.
=45 BORING LOG
SHEET 1 OF 2
PROJECT NO.  33316.1.1 l ID. B-3872 ‘ FED. NO. BRZ-1552(8) CO. McDowell FIELD SUPERV.  D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. B2-B I BORING LOCATION 14+42 ‘ OFFSET 16'RT ALIGNMENT  -L- OHR. NM
COLLARELEV. 1197.9 ft l TOTAL DEPTH 3714 l NORTHING  742577.60 EASTING 1119377.21 24 HR. 26
DRILL MACHINE CME 550x I DRILL METHOD Rotary/HQ I HAMMER TYPE Automatic FINAL CASING DEPTH 24.1 ft
DATE STARTED  12/17/04 I COMPLETED  12/20/04 [ DRILLING FLUID DENSITY Creek Water } SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT save. [ ¢ /] L
0 20 40 60 80" 100 [¢] SOIL AND ROCK DESCRIPTION
(f) () | ostt | osr | o5t | O ! A ! C "1 NO. 1 /moll 6
119791 0.00 Ground Surface Elev. 11979 ft 1197.9 0.00]
Alluvial-BOULDERS and COBBLES with Very
e 1.0 Loose Tan Silty Fine SAND (A-2-4)
ST-1
11954 as | | o ss
4 2 3 23 ) Residual-Medium Dense Tan-Brown Siity Coarse
2 to Fine SAND (A-2-4)
b ul S S S (U™ (P T 65
[ S N N S O Residual-Very Dense Tan-Brown Silty Coarse to
Fine SAND (A-2-4)
1190+ 1 1 b b e
85
+ 16 43 48 L 88-5
8 [ L e 11.0
Weathered Rock-Brown Weathered Gneiss
1185~ | 1 bl e e e e e e
135
+ 20 [ 7AYo L M
100099
1804+ I 1 b b e e e
185
4 61 139021 L M
1000.79
LK £ T o d T e O
235 11744 235}
+ 60/0.1) | b 600,19 M [’ 11738 Crystaline Rock-Grey-Brown Gneiss 24.1
;}/ Crystalline Rock-Grey and Blue-Grey Slightly
T b e b Weathered Hard Gneiss and Biotite Granitic
’/} Gneiss with Close and Moderately Close Fracture
+ e e e e e s e e Y Spacing
o
B 2 S O " NS
1170 "‘/;I
.................... fgj
..................... W/-
S e O ff"
i T T e o J‘// -
i T e N [ J‘/ L
1mes+ | 1 1 RS-4 J‘/f"
L o T N U .A,’ -
A U 7|
= n"/f L
Y -
- P& 11ann 274

NCDOT_BORE#3 GR040424.GPJ NCDOT2.GDT 1/25/05
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GEOSCIEN CE GEOSCIENCE GROUP, INC.
- BORING LOG
SHEET 2 OF 2

PROJECTNO. 3331611 |ID. B-3872  |FED.NO. BRZ-1552(8) CO. McDowell FIELD SUPERV.  D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO.  B2-B | BoRING LOCATION  14+42 | oFFseT 16 RT ALIGNMENT  -L- 0 HR. NM
COLLARELEV. 11979ft |TOTALDEPTH 37.1f | NoRTHING  742577.60 EASTING 1119377.21 24HR. 26
DRILLMACHINE  CME550x | DRILLMETHOD  Rotary/HQ |HAMMER TYPE  Automatic | FINAL CASING DEPTH 241 ft
DATESTARTED  12117/04 |COMPLETED 122004 | DRILLING FLUID DENSITY  Creek Water | SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L

© @ oo [om [ oo 0 20 p 60 0 100 no. |/ g SOIL AND ROCK DESCRIPTION

Continued from Previous Page

1160

Coring Terminated at Elev. 1160.8ft in Crystalline
— Rock (Gneiss & Biotite Granitic Gneiss)
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GEOSCIENCE GROUP, INC.
CORE BORING REPORT

NCDOT_CORE#3-11X17 GR040424.GPJ NCDOT2.GDT 1/25/05

|
|
L
|

SHEET 1 OF 1
PROJECT NO.  33316.1.1 IID. B-3872 'FED. NO. BRZ-1552(8) CO. McDowell lFlELD SUPERV.  D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. B2-B IBOR!NG LOCATION 14+42 'OFFSET 16'RT ALIGNMENT  -L- OHR. NM
COLLARELEV. 119791t ‘TOTAL DEPTH 374t INORTHING 742577.60 EASTING 1119377.21 24 HR. 26
DRILL MACHINE CME 550x |DRILL METHOD  Rotary/HQ IHAMMER TYPE  Automatic - | FINAL CASING DEPTH 241 ft
DATE STARTED  12/17/04 lCOMPLETED 12/20/04 !DRILUNG FLUID DENSITY Creek Water | SURFACE WATER DEPTH N/A
CORESIZE  HQ [TotaLrUN 1301 [DRILLER  D. Harris
ELEV. | DEPTH|RUN| DRILL RUN SAMP, | —SIRATA
RATE | REC. | RQD D DESCRIPTION AND REMARKS
@ | @ @ | onm | ) | ® | no | REC.| RQ
% %, % %
1173.8 _ Begin Coring @ 1173.80 ft
1173.8] 24.1] 3.0 3.0)| (3.0 13.0 | 13.0 Crystalline Rock-Grey and Blue-Grey Slightly Weathered Hard Gneiss and
1208 | 100%| 100% 100% | 100% Biotite Granitic Gneiss with Close and Moderately Close Fracture Spacing
14T @ 10-20° .
827 3JTS @ 20-30,
- 5 5 JTS @ 30-40
1JT @ 70-80°
5:25
1170.8 271 -
1170.8] 27.1] 50 5.0)] (5.0
612 | 100%| 100%
502
6:19
924
943
1165.8 321 r
1165.8] 32.1] 5.0 5.0 (5.0)
543 | 100%| 100%| RS-4
710
6:14
621
5:40
1160.8 37.1 |\ __ fweos e
Coring Terminated at Elev. 1160.8ft in Crystalline Rock (Gneiss & Biotite
- Granitic Gneiss)
1 | T e -
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NCDOT_BORE#3 GR040424.GPJ NCDOT2.GDT 1/25/05

SHEET 1 OF 1 SHEET 1 OF 1
PROJECT NO. 33316.1.1 I ID. B-3872 l FED. NO. BRZ-1552(8) CO. McDowell IFIELD SUPERV. D .Hardister PROJECT NO. 33316.1.1 l ID. B-3872 I FED. NO. BRZ-1552(8) CO. McDowell FIELD SUPERV. D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft) ) SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. EB2-A l BORING LOCATION 14+87 ' I OFFSET 18'LT ALIGNMENT  -L- O HR. 24.0 . | BORING NO. EB2-B l BORING LOCATION 14+87 I OFFSET 16'RT ALIGNMENT  -L- O HR. NGWE
COLLAR ELEV. 1215.1 ft l TOTAL DEPTH 3381t l NORTHING 742622.73 EASTING 1119343.90 24 HR. 18.7 COLLAR ELEV. 1202.3 ft l TOTAL DEPTH 249 ft l NORTHING 742618.49 EASTING 1119377.12 24 HR. 6.7
DRILL MACHINE CME 550x l DRILL METHOD HSA [ HAMMER TYPE Automnatic FINAL CASING DEPTH N/A DRILL MACHINE CME 550x l DRILL METHOD HSA I HAMMER TYPE Automatic FINAL CASING DEPTH N/A
DATE STARTED 12/21/04 l COMPLETED 12/21/04 I DRILLING FLUID DENSITY N/A ! SURFACE WATER DEPTH N/A DATE STARTED 12/20/04 t COMPLETED  12/20/04 ! DRILLING FLUID DENSITY N/A SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT savp. | l—) SolL AND ROCK DESéRlPﬂON ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT save. | é SOIL AND ROCK DESCR
v : IPTION
(M) 0 | osft | o5t | 05t |0 2 40 80 80 190} No. L /woll 6 (ft) () | osft | osft | 05 | O 20 40 50 80 1901 No. | /moll &
121511 000 Ground Surface Elev. 1215.1 ft 1215.1 0.00) 120231 0.00 Ground Surface Elev. 1202.3 ft 12023 v 0.00,
T - - Roadway Embankment Fill-Soft Brown-Orange + (-] Residual-Loose Tan-Orange Silty Fine SAND
R T t Micaceous Fine Sandy Sitty CLAY (A-7-6) | | ||| b b (A-2-4)
..................... L
4 N 1200+
..................... L
T 35 L T
L 2 2 2 $S-6 | 26.0 - 40 ¢ e
. l': + 3 2 3 w
12104 - P " 1 . Ts ...................
..................... L ) o] 11963 60
+ n | + ] W [o4 11958  Crystaline Rock-Tan Quartzite 65
5 L PO o e e e N e B y Residual-Dense Brown Micaceous Silty Fine
‘C 1195 SAND (A-2-4)
T I B n Lo e
I 2 2 2 O M t 9o 4V 1 oo
& n -‘- 7 15 17 §S8-8 M
1205__ F L T T L r 1 v 1 ‘32 .............
......... L . . . . . . . e e . o e . . . . . . . .
I e N U OO N\ 1
................ L 1203‘ 120 . . . . . . . . . .. .. . . . . . . . .
T RO Residual-Medium Dense Brown Micaceous Silty 1190+
.................. Fine SAND (A-2-4) '
T 1358 T+ .
7 9 L $8-7 | M L X0 T I SN SN R -] 11883 14.0
T F 9 + 25 | 75/0.3 l D - Weathered Rock-Tan, Brown-Tan, and Brown
1200 T L b e 100/0.8 Weathered Gneiss
1 176 s mes L | EEETIEIEC ,
1 Weathered Rock-Brown Weathered Gneiss | |} 1 | bl ’ :
185 - +
35 53 | 47/04 00
T + 76 24/0.1 . D
................. 100069
1195+ ™~ 1194.6 2051 1
IO Residual-Very Dense Brown Micaceous Silty Fine | | | b,
T SAND (A-2-4) +
J P E N N U I T N N I
s | | L | R N P
1 19 28 3 L 240 L b s e
2 + 1 69/0.4
@57 } o0 ° ° 774 o
RRELE S N N e 1 NS L Boring Terminated @ Elev. 1177.4ft in Weathered
..................... ‘ Rock (Gneiss)
J P Y Y R IO 876 a7 o 1 |
5 I e e OO Weathered Rock-Brown Weathered Gneiss g
285 = + -
27704 | D g
4 [} 4 -
1001099 &
mes+ | g 1 i
o
B e z
b 4 L
.................... 9
4 g . -
.................... 8
e 1001031 ® 5 M3 e e e 3] % T i
+ i 1003 o Boring Terminated @ Elev. 1181.3ft in Weathered 2 1 L
’ Rock (Gneiss) o
+ 3 + -
[
4 ] 1 L
Q
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GEOSC[ENCE GEOSCIENCE GROUP, INC.
ot BORING LOG
GROUP

' SHEET 1 OF 1
PROJECT NO. l FED. NO. BRZ-1552(8) CO. McDowell FIELD SUPERV.  D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. l BORING LOCATION 13+60 | OFFSET 9'LT ALIGNMENT  -L- OHR. NGWE
COLLARELEV. 121471t ] TOTAL DEPTH 1451t l NORTHING  742495.05 EASTING 1119382.50 24 HR. NGWE
DRILL MACHINE I DRILL METHOD HSA | HAMMER TYPE Automatic FINAL CASING DEPTH N/A
DATE STARTED  12/21/04 | COMPLETED 12/21/04 l DRILLING FLUID DENSITY [ SURFACE WATER DEPTH N/A

NCDOT_BORE#3 GR040424.GPJ NCDOT2.GDT 1/25/05

ELEV. | DEPTH BLOWS PER FOOT SAMP. SOIL AND ROCK DESCRIPTION
m | ® T I . S o
121471 0.00 Ground Surface Elev. 12147 ft
/ Roadway Embankment Fill-Loose Brown
1+ LA Micaceous Silty Fine SAND with Rock
| Fragments and BOULDERS and COBBLES
L N (A-1-a)
L)
L L
35 g
+ SS-9 Lo
L
1210+ LN
s
¥
L ' (._
L1\
L LL-g-
85 X
- t'\;—
1205 LI
LI/
4 Ll: +
! I
Weathered Rock-Brown-Grey Weathered Gneiss
P I
s | L e 10003 Crystalline Rock-Grey Schist

Boring Terminated with Standard Penetration Test
Refusal at Elev. 1200.2ft in Crystalline Rock
(Schist)

NOTE: * indicates influenced blow count
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NCDOT_BORE#3 GR040424.GPJ NCDOT2.GDT 1/25/05

SHEET 1 OF 1 SHEET 1 OF 1
PROJECT NO. 33316.1.1 | ID. B-3872 l FED. NO. BRZ-1552(8) CO. McDowell 'FlELD SUPERV.  D.Hardister PROJECT NO.  33316.1.1 ! ID. B-3872 I FED. NO. BRZ-1552(8) CO. McDowell FIELD SUPERV.  D.Hardister
SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft) SITE DESCRIPTION Bridge No. 195 over Bear Creek on SR 1552 (Lake James Road) GROUND WATER (ft)
BORING NO. TS8-2 I BORING LOCATION 13+76 I OFFSET 19'LT ALIGNMENT  -L- O HR. NM BORING NO. TS-2 l BORING LOCATION 13+76 l OFFSET 19'LT ALIGNMENT - ’ O HR. N/M
COLLARELEV. 121441t l TOTAL DEPTH 271 ft l NORTHING  742504.59 EASTING 1119364.71 24 HR. 17.7 COLLARELEV. 12144 | TOTALDEPTH 2711t ] NORTHING ~ 742504.59 EASTING 1119364.71 24 HR. 17.7
DRILL MACHINE CME 550x | DRILL METHOD HSAHQ i HAMMER TYPE Automatic FINAL CASING DEPTH 186 ft DRILL MACHINE CME 550x I DRILL METHOD HSA/HQ l HAMMER TYPE Automatic FINAL CASING DEPTH 18.6 ft
DATE STARTED 12/21/04 l COMPLETED  12/21/04 l DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH N/A DATE STARTED 12/21/04 l COMPLETED 12/21/04 I DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH N/A
ELEV. | DEPTH|  BLOW COUNT BLOWS PER FOOT save (W /| L SOIL AND ROCK DESCRIPTION CORESIZE  HQ |ToTaLRUN 851t |DRILLER  D. Haris ‘
(f) () | osft | ost | 05t | O 2 4p eo & 190 No. /ol & ELEV. [DEPTH|RUN| DRILL RUN sAMp | .SIRATA
RATE | REC. ] RQD DESCRIPTION AND REMARKS
@ | @ | @ | oem | B | R | no | REC.| RQD
: % % % %
1214.4 | 0.00 Ground Surface Elev. 1214.4 ft 1214.4 000 1195.8 _ Begin Coring @ 1195.80 ft
1 Roadway Embankment Fill-Soft Brown-Orange 1195.8] 186} 3.5 (3.3)1 (3.3) 56 | 53 Crystalline Rock-Grey Slightly Weathered Hard Schist with Close and
..................... L Micaceous Fine Sandy Silty CLAY and 458 94% | 94% 97% | 91% Moderately Close Fracture Spacing
- | BOULDERS and COBBLES (A-7-6) — .
..................... - RS-5 2JTS @ 10-20
5 L 655 2JTS @ 50-60°
..................... LL: ' L 14T @ 70-80
4 35
1 2 L M LL: 403
T O 5 ~
L 2:50/0.5
.................... LAl 12084 60 11923) 22
L P Roadway Embankment Fill-Loose Tan 11e2.3 221150 . é‘;'o?) é%,;) -
.................... LA Micaceous Silty Fine SAND with BOULDERS 442 o o
. t\;_ and COBBLES (A-2-4)
L 8 5 ..................... L D— 252 o
4 3 L T ML
12054~ Py LR 1190.0 24.4
..................... LI % 343 26 | 14 Crystalline Rock-Brown-Grey Moderately Weathered Moderately Hard
+ tg- 96% | 52% Schist and Gneiss with Close and Very Close Fracture Spacing
L L b wal ‘ i 2 JTS @ 0-10°
..................... L 516 3JTS @ 30-40°
- L= 4 JTS @ 40-50°
..................... L< i 13T @ 70-80°
L_13.5 LA 12009 135 532
w002 V.. 100/0.2 o [ Crystalline Rock-Brown-Tan Gneiss 1187.31 271 Lo gmer3 27
1200+ Y - . . .
.................... /:, Coring Terminated at Elev. 1187.3ft in Crystalline Rock (Schist & Gneiss)
4 Y A
.................... ] _
I T D A ora 179
L A\ 4 ! ~A Crystalline Rock-Grey Schist
.................... G -
4 185 i 1195.8 18.6
60/0.1 T 601017 D ;:l Crystalline Rock-Grey Slightly Weathered Hard
195 -1 f»/f - Schist with Close and Moderately Close Fracture -
..................... RS-5 ~ Spacing
- ;I/‘/,‘J -
| T I N R R ’ZQ i L
I R A A RN ."/T i
b e ~’\/T B -
v
1190—-. ..................... ~—/‘\j 11%0 244 i
................. s Crystalline Rock-Brown-Grey Moderately
L : o L Weathered Moderately Hard Schist and Gneiss
..................... l; with Close and Very Close Fracture Spacing g |
4 N7 A =4
..................... ol owers o erd] §
o - Coring Terminated at Elev. 1187.3ft in Crystalline = |
Rock (Schist & Gneiss) 8
- - £
g i
4 - g
ie R I
<]
g 5
T - g
5 4
- o L
~
& =
T — 3
o 5
{4 R 8
Q
z
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GEOTECHNICAL UNIT FIELD SCOUR REPORT

DESIGN INFORMATION CONT. PAGE 2

PROJECT: 33316.1.1 ID: B-3872 COUNTY: McDowell

STREAM IS DEGRADING X AGGRADING (12)
OTHER OBSERVATIONS AND COMMENTS: Aggrading north side of existing Bent 2

DESCRIPTION(1): Bridge No. 195 over Bear Creek on SR 1552 (Lake James Rd)

INFORMATION ON EXISTING BRIDGES Information obtained from: X_ field inspection

CHANNEL MIGRATION TENDENCY (13): Northeast

microfilm(Reel: Pos: __ )
___ other : ﬁ
. REPORTED BY: DATE: | /26 /oS
COUNTY BRIDGE NO. 195 BRIDGE LENGTH 80" NO.BENTS IN: CHANNEL 1 FLOOD PLAIN 3 7 GEOSCIENCE GROUP, INC.
FOUNDATION TYPE:  Timber Piles / Concrete Footings GEOTECHNICALLY ADJUSTED SCOUR ELEVATION (14):
EVIDENCE OF SCOUR(2): Boring GASE
ABUTMENTS OR END BENT SLOPES: None | B1-A 1191.8
INTERIOR BENTS:  None B1-B 1190.1
B2-A 1190.4
B2-B 1191.7
CHANNEL BED: None
CHANNEL BANKS: ___Some Sloughing Observed REPORTED BY: ‘ i D\ ) ()@QV DATE: 3-27-0S
= NCDOT GERIECHNICAL UNIT
EXISTING SCOUR PROTECTION: TR

(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.)

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

TYPE(3): Timber Wingwalls at End Bents; Boulders, Concrete, Asphalt at End Bent One

EXTENT(4): Just on Side Slopes

) ' (4)  DESCRIBE THE EXTENT OF ANY EXISTING SCOUR PROTECTION.
EFFECTIVENESS(5): __OK : (5)  DESCRIBE WHETHER OR NOT THE SCOUR PROTECTION APPEARS TO BE WORKING.
) . (6)  NOTE ANY DAMS, FALLEN TREES, DEBRIS AT BENTS, ETC.
D IS, DK Lak mes immedi m
OBSTRUCTIONS(6) (DAMS,DEBRIS,ETC.) ake James immediately down strea (7)  DESCRIBE THE CHANNEL BED MATERIAL: A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE DISTRIBUTION,
DESIGN INFORMATION ATTACH LAB RESULTS.
(8  DESCRIBE THE CHANNEL BANK MATERIAL: A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE
CHANNEL BED MATERIAL(7) (SAMPLE RESULTS ATTACHED): __Boulders, Cobbles, and Gravel with Silty DISTRIBUTION, ATTACH LAB RESULTS.
(9  DESCRIBE THE BANK COVERING (GRASS, TREES, RIP RAP, NONE, ETC.
Coarse to Fine SAND (A-1-b); Residual Silty Coarse to Fine SAND (A-2-4), WR, CR (10)  GIVE THE APPROXIMATE FLOOD PLAIN WIDTH (ESTIMATE).
(11)  DESCRIBE THE FLOOD PLAIN COVERING (GRASS, TREES, CROPS, ETC.)
CHANNEL BANK MATERIAL(8) (SAMPLE RESULTS ATTACHED): _ Alluvial Silty Fine and Coarse to (12)  CHECK THE APPROPRIATE SPACE AS TO WHETHER THE STREAM IS DEGRADING OR AGGRADING
(13)  DESCRIBE THE POTENTIAL OF THE BODY OF WATER TO MIGRATE LATERALLY DURING THE LIFE OF THE
Fine SAND (A-2-4) BRIDGE (APPROXIMATELY 100 YEARS).
(14)  GIVE THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION EXPECTED OVER THE LIFE OF THE BRIDGE
CHANNEL BANK COVER(9): Underbrush, Trees (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
FLOOD PLAIN WIDTH(10): __150' : 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.

FLOOD PLAIN COVER(11): _150'




PROJECT #: 33316.1.1 (B-3872)
COUNTY: McDowell
DESCRIPTION:  Bridge No. 195 over Bear Creek SR 1552 (Lake James Rd)

CHANNEL BED CHANNEL BANK MATERIAL

MATERIAL

SAMPLE # BED SS-2 SS-3 SS-4 BANK
RETAINED #4 29 0 6 0 0
PASSING #10 63 99 92 97 100
PASSING #40 23 90 68 80 90
PASSING #200 2 28 29 14 20
COARSE SAND 83.0 23.0 38.0 35.0 17.0
FINE SAND 16.0 58.0 36.0 57.0 72.0
SILT 0.0 7.0 11.0 5.0 7.0
CLAY 1.0 12.0 15.0 3.0 4.0
LL 24 19 27 15 22
PL 0 0 0 0 0
AASHTO
CLASSIFICATION A-1-b(0) A-2-4(0) | A-2-4(0) | A-2-4(0) | A-2-4(0)
STATION 14+10 13+67 13+97 14+33 14+40
OFFSET 15'LT 19'RT 18'RT 4LT 25'RT
DEPTH 0.0-0.5 35-50 | 3550 | 35-50 | 0.5-1.0

U.S. STANDARD SIEVE SIZES
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Bridge No. 195 over Bear Creek on SR 1552

(Lake James Road)

McDowell County, NC

State Project No. 33316.1.1/B-3872
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DESCRIPTION OR CLASSIFICATION
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SITE PHOTOGRAPHS

SITE PHOTOGRAPHS

Looking Right to Left along Bent-2

f
s

o e T

Looking Right to Left along End Bent-1

Looking Right to Left along End Bent-2

Looking Right to Left along Bent-1



SITE PHOTOGRAPHS SITE PHOTOGRAPHS

Looking from EB-2 Decreasing Station along Profile - 16’ RT of -L- Looking along Temporary Shoring Alignment



JJ

SITE PHOTOGRAPHS

SITE PHOTOGRAPHS

Looking North along Lake James Road (SR 1552)

Looking Upstream

Looking Downstream



