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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

STATE PROJECT __33546.1.1 .D. NO.__B-4199
F.A. PROJECT BRZ-1782(1)
COUNTY McDOWELL

PROJECT DESCRIPTION _Bridge No. 198 over the
Second Broad River on SR 1782

SITE DESCRIPTION

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WICH IT 1S BASED WAS MADE
FOR THE PURPOSE OF STUOY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
TME VARXOUS FIELD BORING LOGS, ROCK CORES, ANO SOL TEST OATA AVALADLE MAY BE

REVIEWED OR WSPECTED IN RALEGH BY COKTACTNG THE N, C. DEPARTMENT OF TRANSPORTATION,
CEOTECHNCAL UNIT @ (919) 250-4083. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FELD
BORING LOCS, ROCX CORES, OR SCL TEST DATA IS PART OF THE CONTRACT,

GENERAL SOL AND ROCK STRATA DESCRIPTIONS AND INOICATED BOUNDARES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVALABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONOITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA ANO THE N SITU ON-PLACE) TEST OATA CAN BE
RELED ON ONLY TO THE DEGREE OF RELMABILITY INHERENT IN THE STANGARD TEST METHOO.

THE OBSERVED WATER LEVELS OR SOL MOSTURE CONDITIONS INOICATED N THE SUBSURF ACE
INVESTIGATIONS ARE AS RECORDED AT THE TMME OF THE INVESTIGATION. THESE WATER LEVELS OR SOL
MOSTURE MAY VARY € ¥ WITH TME ACCOROING TO CLIMATIC CONDITIONS INCLUOING
TEMPERATURES, PRECIMTATION AND WIND, AS WELL AS OTHER NON-CLMATIC FACTORS.

THE BIOOER OR CONTRACTOR 1S CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELMNARY ONLY AND IN MANY CASES THE FINAL DESICN DETALS ARE OFFERENT. FOR BIDOING
AND CONSTRUCTION PURPOSES, REFER TO THME CONSTRUCTION PLANS ANC DOCUMENTS FOR FINAL DESIGN
NFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR CUARANTEE THE SUFFICENCY
OR ACCURACY OF THE INVESTICATION MAOE, NOR THE NTERPRETATIONS MADE OR OPMION OF THE
OEPARTMENT AS TO THE TYPE OF $ ANO 10 8 RED. THE BOOER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INOEPENOENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY MMSELF AS TO CONDITIONS TO S€ ENCOUNTERED ON THS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADOITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FROM
THOSE NOICATED N THE SUBSURFACE INFORMATION.

NOTE - THE INFORMATION CONTANED HEREWN 1S NOT MPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BENG ACCURATE NOR IT 1S CONSIOERED O 8E PART OF THE PLANS,
SPECFICATIONS, OR CONYRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THS & ™ TOR SPECFICALLY WAVES ANY CLAMS
FOR MCREASED COMPENSATION OR EXTENSION OF TIME BASED OM OFFERENCES BETWEEN THE
COMNTIONS INDCATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SON. 1S CONSIOERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
10@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TESY (AASHTD 1285, ASTM D-1586) SOIL
CLASSIFICATION IS BASEQ ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:

WELL GRADED- INDICATES A GOOD REPRESENTATION DF PARTICLE SIZES FROM FINE TO CDARSE
TUNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POORLY GRADED)

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

ANGULARITY OF GRAINS

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND DTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGLX.ARITY, STRUC TURE, PLASTICITY, ETC. EXAMPLE:

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

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

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN 8.1 FOOT PER 68 BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OF TEN REPRESENTED BY A ZONE

OF WEA

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

THERED ROCK.

ALLUVIUM (ALLDV.) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.
AOUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT MAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SANO.

ARGILLACEOUS - APPLIED TD ALL ROCKS OR SUBSTANCES COMPUSED OF CLAY MINERALS,
OR HAVING A NOTABLE PROPORTION OF CLAY [N THEIR COMPOSITION, AS SHALE, SLATE,ETC.

FF. 3 SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES ) 188 BLOWS
VERY STFF.GRA SUY QL B0ST WTH ATEREEOCED FRE SMD LNERSHEHY PUSTE ATS _SUBANGIL AR, SUBROUNDE(, OR ROUNDED. ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE T0 RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPQOSITION " T 0 oA CHATN TERETUS AND FETAMGRPWIC FOCK THAT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE YO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALL, KAOLIN, ETC. ARE USED IN DESCRIPTIONS muus <R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. [ 257 PASSING =20) 13057 PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. :,1»5‘15?(.) GABERD, sg:ls:r. :tT:. —— CALCAREOUS (CALC. - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS DF CALCIUM CARBONATE.
CDARSE GRAIN AMORPH| - AL IN
GROUP a1 [A-3] a-2 a-4 [a-5fa6[A-7] a1 a2 0405 COMPRESSIBILITY mm&sg)mm SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpg | COMLUVILM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
trs] A3 [A6AT7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 30 e l l lheLues mmre. SLATE, SHOSTOE,EC. - OF SLOPE,
B T A So. MODERATELY COMPRESSIBLE LIOUID LIMIT 31-58 TAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
@%g@: i e NN HIGHLY COMPRESSIBLE LIOUID LIMIT CREATER THAN 50 SEDIMENTARY ROCK T ST REFUSAL. ROCK TYPE MCLUDES LIMESTONE. SANOSTONE, CEMENTED B et A8 & e ctwney, ECOVERED [N TH€ CORE BARREL DIVICED BY TOTAL
SRR o ] SHELL BEDS,ETC. 3
SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE. - A TABULAR BOOY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTLRE OF AOJACENT
CRAMLAR| ¢y | PR ORGANIC MATERIAL GRAMLAR  SILT- CLAY QTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
|- A S SOILS | song IRACE OF ORGANIC MATTER 25‘_";5‘ 35‘_";; TRacE FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNOER OIP - THE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-52 5 - 122 L#‘CLE 1; . ’2.:1 R IF CRYSTALLING. HORIZONTAL.
40 MQAT MY 4B M1 M 14B UL M 4B bOUT M oo) 5 T MOOERATELY ORGANIC 5 -1 12 - 282 SOME 2 - 352 VERY SLIGHT ROCK CENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (DIP AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
pxhe WXt My L (18 M8 bl LM | T e pn gLy | MORLY ORGANIC nen 2281 _ MIGHLY 357 MO ABOVE . SLL ;m:'r:;&s ?:. :‘:o:;« u;pscncu FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOVWS IF THE LINE OF OIP, HEASURED CLOCKWISE FROM NORTH,
s W  MOOERATE . LT - .
[« Lo iz s saho AMOUNTS OF mlc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK P 10 —g&‘smﬁs‘ uf.ﬁ?:?,‘f o,‘: mfs‘:‘mmﬁ:t 01':; "'Zm?&ffs'“s BEEN DISPUACTIENT O e
ORCANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING, ) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR .
SILTY OR CLAYEY SILTY CLAYEY
GRAVEL AND SANO | soiLs | soms MATTER v TATIC WATER LEVEL AFTER_ 2 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNOER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
STaTiC v LEVEL MODERATE  SICNIFICANT P‘g l.?osﬁrﬂ:zﬂg Sf'vzglscuomlgﬂ AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLOOGED FROM
FAIR TO 9 P 0400} GRANITOID ROCI LOSPARS s TR ISCOLORED, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL.
5 EXCELLENT 0 600D Fam 10 pooR | PRSI0 | pooR |weumeas PERCHED WATER, SATURATED ZDKE OR WATER BEARING STRATA DULL SOUND LNOER WAMER BLONS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH FLOOD PLAIN (FP) -
SBGRNE O~ SPRING O SEEPAGE . ROCK, FLOOO PLAN ) LAVD BIRIERME 4 STREAK BUILT OF SEODENTS DEPOSITED BY
P.LOF A-7-5 S L.L.- 30 :PLLOF A-7-6 >L.L.- 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCXS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION FMJ- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STAMDARD RANGE OF UNCONF INED [—— 00, SEV)  ANO CAN BE EXCAVATED WITH A GEOLOGIST'S PICK, ROCK GIVES "CLUNK SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL Type | COPPECTIERS R | penETRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADVAY EMBANKMENT @ o oo 1esT BoRIG SAMPLE 1 L/ L JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
ON-YALUE) (TONS/FR ) WITH SOIL DESCRIPTION o DESIGNATIONS
SEVERE AL ROCKS EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR MO EVIENT BUT REDUCED oo oo o e e oo pon oo o o e
GEMNERALLY VERY LOOSE “ SOIL SYMBOL P  acen sorine 1SEV. IN STRENGTH TO STRONG SOIL. IN GRANITOIO ROCKS ALL FELDSPARS ARE KACLINIZED TO SOME o TenA ExTEer ROCX WHOSE THICKAESS 1S SMALL COMPARED TO
CRAMAAR LOOSE 47018 S- BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 1@ 10 38 N/A ARTIFICIAL FILL OTHER THAN SS- SPLIT SPOON IF_TESTED, YIELOS SPI_N YALUES ) 198 8PF LENS - A BOOY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VE:";‘:‘NSE 3 10 58 ROAOWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED DR STAIMED. ROCK FASRIC ELEMENTS ARE DISCERNIBLE But |MOIILEQ OOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTILIMG IN
58 — s ST- SHELBY TUBE V. SEV.) THE MASS IS EFFECTIVELY REOUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SORS USUALLY INDICATES PODR AERATION AND LACK DF GOOD DRAINAGE.
VERY SOFT @ prpy - - INFERRED SOIL BOUNOARIE X/ MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED 10 A DEGREE SUCH THAT OMLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE MORMAL GROUND WATER LEVEL BY THE PRESEMCE OF AN
GENERALLY SOFT 27104 8.25 10 8.5 SISz INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, [£_TESTED YIELOS SPT N VALLES < 10 8FF INTERVENING IMPERVIOUS STRATUM,
aLtTE‘g:Y "(g;‘;‘r STIFF ; Ig ‘35 82101 N A :gi:f;gk A7~ REC €0 COMPLETE  ROCX REDUCEQ TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND BESIQUAL SOI, - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
it VERY STIFF % 10 % 2l mO ‘2 *Tryr? ALLUVIAL SOIL BOUNDARY i mmxmm eLE ic;rifgxggmmnm OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION GLO.D) - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD 39 >4 pryes OIP/DIP DIRECTION OF O Nsraation CBR - CBR SAMPLE . ROCK SEGMENTS EQUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN ANO
TEXTURE OR GRAIN SIZE > Rocx stmucTuRes ROCK HARONESS EXPRESSED AS & PERCENTACE.
O~ SPT N-vaLE veRy 0T 86 SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS AEOUIRES SAPROLITE (5AP) - RESIDUAL SOIL WMICH RETAINS THE RELIC STRUCTURE OR FAGRIC OF THE
uS. STO. SIEVE SIZE 4 e 49 60 200 279 ® - SOUNDING ROO @D SPY REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING 04 476 28 942 825 @975 0853 SILL_ - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT,WHID! HAS BEEN EMPLACED PARALLEL
- COARSE FINE YO DETACH HAND SPECIMEN. 10 THE BEDOING OR SCHISTOSITY OF THE INTRUOE
BOu eR s e sAND SAND gt o AR - AUGER REFUSAL HSA - HOLLOW STEM AUGER W - MOISTURE CONTENT | yqoepateLy Can BE SCRATCHED BY KNIFE DR PICX. GOUGES OR GROOVES 10 8.825 INCHES DEEP CAN BE SLICKENS . ) o
{CSE. SO IF. S0 BT - BORING TERMINATED i A :sr ‘f'::" sean esT | "0 EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED PR n.ao': - POLIS€D AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FALT OR
GRAIN MM 305 75 28 025 05 8905 C";-T i . N0 CROWOWATER EXCONTERED o e e ol 8Y MODERATE BLOVS. o raTION 1
SIZE w1 T CPT - CONE PENETRATION TEST N/M - NOT M MMMER | L oM CAN BE GROOVED OR GOUGED @.85 INCHES OEEP BY FIRM PRESSURE OF KNIFE OR PICx poiny, | SIZMOARD PEMETRATION TEST CPENCTRATION RESISTANCE)SPT) - MAGER OF SLOVS Of DR B.RFJ OF
CSE. - COMRSE PMT - PRESSLREMETER TEST ey CAN BE EXCAVATED IN SNALL CHIPS T0 PEICES | INCH MAXIMUN SIZE BY WARD BLOVS OF T | & 148 LB-HARSER PALLING 38 INCIES REQUIRED TO PRODLCE A PENETRATION OF 1 FOOT INTO SOIL Wi
SOIL MOISTURE - CORRELATION OF TERMS CT - CORING TERMINATED 0. - SAND, SANDY POINT OF A GEOLOGISTS PICK. A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN RI FOOT PENETRATION
SO MOISTURE SCALE FIELD MOISTWE | o ron FIELD MOISTURE DESCRIPTION | OPY - DYNAMIC PENETRATION TEsT  St:™ SLTLSILTY ST CAN BE GROVED OR GOUGED READILY BY KNIFE DR PICK. CAM GE EXCAVATED IN FRAGMENTS VITH 68 BLOVS.
(ATTERBERG LIMITS! DESCRIPTION SUL - SLIGHTLY STRATA CORE RECOVERY ISREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVICED BY TOTAL LEMGTH
« - VOID RATID FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICX POINT. SMALL, THIN
e TCR - TRICONE REFUSAL PIECES CAN BE BROKEN BY FINGER PRESSURE OF STRATUN AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY . .
. FOSS. - FOSSILIFEROUS 77 - uNIT wEIGHT STRATA ROCK_OUALITY DESIGNATION ISRO.0J - A MEASURE OF ROCK OUALITY DESCRIBED BYs
1SAT) FROM BELOW THE GROUND WATER TABLE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY ESICMATION SRO.0)
; FRAC. - FRACTURED - DRY NIT WEIGHT TOTAL LENGTR OF ROCX SEGMENTS VITHIN A STRATUM EQUAL TO OR CREATER THAX 4 INCHES DIVIOED BY THE
nasn::L 1 vrouio Mt pieidiadiidl Vs SOFT o mogesu 13 THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T LENITH o STATA S EXPRESSED AS A PERCENTAGE.
SEMISOLIOs REQUIRES DRYING TO : I0PSOL (T.S) - SURFACE USUALLY CONTAINING ORGANIC MATTI
RN - VET - W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING s CONTAIMING ORGANIC MATTER.
pl L pLastic Lt PA IERM T-6 = Sta 14+00,56° LT -L-
DRILL UNITSe AOVACING TOOLS: HAMER TYPE: Em S‘_;E‘Lﬁ‘lfmr THICKLY BEDOED s 4 FEET BENCH MARK; 3
om ] oetim moOISTURE - MOIST - M) SOLIDs AT DR NEAR OPTIMUM MOISTURE [X] AUTOMATIC D MANUAL wIDE ’“‘3 0 18 FEET THICKLY BEDOED 15 - 4 FEET
su ] siimace LiMIT [ weue s L] cerans WO RATELY CLOSE 4 T0 3 FEET THINLY BEDOED 016 - 15 FEET ELEVATION: 188189 ft
T - [ &covmmmous rLicnt acer CL0SE 16 10 1 FEET VERY THIN.Y BEOCED 883 - 15 FEET
- DRY - @ REQUIRES ADOITIONAL WATER TO CORE SIZEs VERY CLOSE LESS THAN 16 FEET THICKLY LAMINATED 8.006 - 883 FEET NOTES:
ATTAIN OPTIMUM MOISTURE D 8x-51 m £ HOLLOV AUGERS D" THINLY LAMINATED < 8.088 FEET
PLASTICITY [ oes [] o Faceo Fincer as [ INDURATION
PLASTICITY NOEX D oy STRENGTH X e FOR SEDIMENTARY ROCKS. INDURATION IS THE HARCENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC (%] VERY LOV X eve-s5e 74 R — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
LOW PLASTICITY 615 SLIGHT X casme [] w aovencer DTS GENTLE BLOW BY WAWMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-2% MEDIUM
PORTABLE HOIST : TRICONE - STEEL TEETH POST MOLE DIGGER TELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE)
HIGH PLASTICITY 26 OR MORE HIGH D 8 — HODERA BREAKS EASILY WHEN MIT WITH HAMMER,
TRICONE * TUMG.-CARB. HAND AUGER
COLOR [ omen one-ss —_— SOMNOING ROD INOURATED CRAINS ARE DIFFICILT TO SEPARATE VITH STEEL PROBEs
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMEINATIONS (YAN, RED, YEL -BRN, BLUE-GRAY) X coe ir 0 sem 18T OIFFICILY TO BREAK WITH HMGER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. ] onen ] onen YARE EXTREMELY INOURATED SHARP WNER BLOVS REQUIRED TD BREAK SAMPLE
] onen SAVPLE BREAKS ACROSS GRAING.
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WBS ELEMENT (TIP):  33546.1.1 (B-4199)

FEDERAL PROJECT: BRZ-1782(1)

COUNTY: McDowell

DESCRIPTION: Bridge No. 198 over the Second Broad River on SR 1782
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 southern
McDowell County, south of Marion. More precisely, the bridge will be located northwest of the
existing SR 1782 crossing of the Second Broad River. A Site Vicinity Map is included in the following
pages. The project will consist of the construction of a three-span, cored slab bridge with an overall
length of 110 feet, a width of 43 feet and skew angles ranging between 10539 00” and 124° 21 00"
(tangent to curve). Fill depths of 4 to 7 feet are proposed at end bent-1 and end bent-2, respectively.
Grading is not proposed at the interior bents. The 1.5H:1V end bent slopes are to be protected with rip
rap. :

The purpose of this exploration was to investigate the subsurface conditions at the proposed bridge bent
locations. The subsurface exploration was conducted between February 2 and 8, 2005. This
exploration consisted of the execution of eight (8) soil test borings. Using the baseline points provided
by NCDOT, the actual boring locations were surveyed for elevation and location 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 the Second Broad River. Drilling mud slurry
was not utilized during the investigation. Core samples of the underlying weathered rock and bedrock
were obtained from four (4) 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

J

t
1

compressivé 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 Inner Piedmont Belt of the Piedmont Physiographic Province of North
Carolina. According to the 1985 Geologic Map of North Carolina, the site is located in an area consisting
of metamorphosed granitic rock of Cambrian to Ordovician in age. Areas containing migmatitic granitic
gneiss are present in the vicinity of the subject site. The core samples obtained on-site consist of
metamorphosed granitic rock. The overlying soils are the residual product of the physical and chemical
weathering of the underlying bedrock. The site is located in a valley between two ridges located north and
south of the site.

Foundation Materials:

The foundation materials encountered at the site consist of alluvidum, residual soils, weathered rock, and
crystalline rock. Subsurface conditions will be described across the site.

With the exception of EB1-A, alluvial soil is present at the ground surface along each bent. The alluvial soil
consists of moist to saturated, very loose and loose silty coarse to fine sand (A-3), with gravel present in
some areas (A-1-a). Blow counts range between 2 and 7 bpf, with higher influenced blow counts.

Residual soil is present below the alluvium in EB1-B and along bent-1 and end bent-2. Additionally,

residual soil is present at the ground surface along the left side of end bent-1. Residual soil is present

interlayered with weathered and crystalline rock along bent-1. The residual soil consists of wet medium

stiff sandy clayey silt (A-4) in EB1-A and moist to saturated, loose to very dense silty fine and coarse to fine -
sand elsewhere across the site (A-2-4, A-1-b). Some zones of the silty coarse to fine sand contained rock

fragments. Blow counts in the residual soils range between 7 and 88 bpf.

Weathered rock is present below the alluvial soil along bent-2 and is present below the residuum in the
remaining borings. The top of weathered rock elevation ranges between 1077 and 1060 feet. The
weathered rock generally consists of severely weathered, soft and medium hard metamorphosed granite with
very close fracture spacing. Recovery of cored weathered rock ranged between 0 and 64 percent. Boring
EB1-A was terminated in weathered rock.

Crystalline rock is present in each boring, with the exception of EB1-A. The elevation of the first encounter
with crystalline rock ranges between 1070 and 1050 feet. However, we would consider the crystalline rock
line to range between 1053 and 1047 feet at the interior bents. The majority of the crystalline rock consists
of moderately and slightly weathered, hard metamorphosed granite with close and very close fracture
spacing. Recovery of the crystalline rock ranges between 60 and 100 percent and was variable boring to
boring and with depth. The RQD values measured for the crystalline rock range between 0 and 92 percent.
The lower values tended to occur higher in the borings with the greatest values corresponding to the depths
below the crystalline rock line. Four specimens were tested for unconfined compressive strength. The
specimen conditions range between moderately weathered, moderately hard to slightly weathered, hard
metamorphosed granite. The unconfined compressive strength of the specimens range between 2,850 and
14,290 psi. With the exception of EB1-A, the borings were terminated in crystalline rock.



State No. 33546.1.1 (B-4199)
Geotechnical Report of Subsurface Exploration

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 1079 and 1075 feet. Groundwater will typically conform
to the level of the adjacent river. )

Closure:

The geotechnical foundation investigation is based on the Preliminary General Drawing dated January
2005. 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 GROUP, INC.

DH:JDH:dh

Enclosures
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McDowell County, North Carolina

GEOSCIENCE GROUP, INC
GREENSBORO,NORTH CAROLINA

33546.1.1 (B-4199)
SITE VICINITY MAP
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GEOSC[ENCE GEOSCIENCE GROUP, INC. GEOSCIENCE GEOSCIENCE GROUP, INC.
_ —— BORING LOG — BORING LOG

GROUP GROUP

SHEET 1 OF 1 " SHEET 1 OF 1

PROJECT NO. 33546.1.1 ||D. B-4199 [FED. NO.BRZ-1782(1) CO. McDowell IFIELD SUPERV. D. Hardister PROJECT NO. 33546.1.1 IID. B-4199 'FED. NO.BRZ-1782(1) CO. McDowell [FIELDSUPERV. D. Hardister
SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft) SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft)
BORING NO. EB1-A l BORING LOCATION 12+81 l OFFSET 21'LT ALIGNMENT -L- 0 HR. 13.8 BORING NO. EB1-B l BORING LOCATION 12+71 I OFFSET 15'RT ALIGNMENT -L- 0 HR. ( 8.8
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{CDOT_BORE11X17M GR050033.GPJ NCDOT2.GDT 2/21/05

ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v é SOIL AND ROCK DESCRIPTION ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v CL> SOIL AND ROCK DESC
RIPTION
) (f) | o5ft | 05ft | 0.5 | 9 20 40 60 80 1001 NO. | Aol 6 (ft) () | 05ft | 051t | 05% | O 20 40 60 80 100| NO. | Aol 6
1088.3 | 0.00 Ground Surface Elev. 1088.3 ft 1088.3 0.00) 108251 0.00 Ground Surface Elev. 1082.5 ft 10825 0.00
+ Residual-Medium Stiff Orange-Brown Coarse L Sl Alluvial-Very Loose Brown Silty Fine SAND
..................... to Fine Sandy Clayey SILT (A-4) e e e e (A-3)
..................... T - 10805 20
B 1080 - Residual-Medium Dense Tan-Grey Silty
3.0 22 1 I T O OO Coarse to Fine SAND with Rock Fragments
1085~ 2 3 3 SS-1 {231 | 35 {A-1-b)
: 5 6 6 | . M
i o 12
i I D Y R ;o
1082.3 6.0 T 10765 69
- Residual-Dense Orange-Tan Silty Coarse to L R Residual-Loose Tan-Grey-White Micaceous
..................... Fine SAND (A-2-4) S \ 4 Silty Fine SAND (A-2-4)
80 e P s b
10801 14 1 15 M 85 v
...... @32 - e e 4 3 4 e o o L 882
T = 97
I T P 1076.3 12.0 [ T A R 10705 120
- Residual-Dense Tan-White Silty Coarse to 1070+ Residual-Very Dense White-Brown Silty
130 4 Fine SAND (A1) L 77t e Coarse to Fine SAND (A-1-b)
10751 14 20 27 —%— 13.8
......... QT A B | 28 | 38 | ... SAT
B - 962
I R N N PP B AR N N N N I R ooo|
18.0 coof 1070.3 18.08 1085+ 0t looo{ 10645 18.0)
1070~ 41 159/0.4 M — Weathered Rock-Tan-Orange-White 18.5 Weathered Rock-White-Brown Weathered
Weathered Metamorphosed Granite 9 41 59/0.4] . .. ., w Metamorphosed Granite
R T N EE e N N | N A A A R S A BRI 100/0.9®
1067.3 21.0 T 1 v 1
- gg- Residual-Dense Grey-White Silty Coarse to i 4 10610 219
..................... 00 Fine SAND (A-1-b) e e e e e e ‘}:l Crystalline Rock-Tan-Orange-White
o oot 1060 @,’ - Metamorphosed Granite
230 L L1 Lo el T e
1065+ 16 | 27 | 40 M ook 235 <N
oo 10003 | . 100/0,29 M
S AR R N L ‘67 ...... oof ;"/\
00 roens I e I e R N R ERE R, n{j
- 004 . _ . 8 4 257 [ ‘A 10568 25.7]
Weathered Rock-Grey-White Weathered S 60/0 g M Boring Terminated with Standard Penetration
- Metamorphosed Granite « + s Test Refusal at Elev. 1056.8ft in Crystalline
R 'g Rock (Metamorphosed Granite)
280 g T B
10604 25 |75/04 M - 5 i i
1059.4 289 8
- . Boring Terminated @ Elev. 1059.4t in -3 i
Weathered Rock (Metamorphosed Granite) 2 T
4 - g 1 B
. - 4] €1 =
=
-t - ~
x - L
2 - ] L
W R
o]
+ o m| -+ o
[
o
{ = o] 8
] =




70
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GEOSClENCE GEOSCIENCE GROUP, INC. GEOSC[ENCE GEOSCIENCE GROUP, INC.
— - BORING LOG — BORING LOG
GROUP GROUP
SHEET 1 OF 2 ‘ SHEET 2 OF 2
PROJECT NO. 33546.1.1 ] ID. B-4199 I FED. NO.BRZ-1782(1) [ CO. McDowell IFIELD SUPERV. D. Hardister PROJECT NO. 33546.1.1 l ID. B-4199 [FED. NO.BRZ-1782(1) l CO. McDowell IFIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft) SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 ’ GROUND WATER (ft)
BORING NO. B1-A I BORING LOCATION 13+01 | OFFSET 15'LT ALIGNMENT -L- 0 HR. N/M BORING NO. B1-A ! BORING LOCATION 13+01 ‘ OFFSET 15'LT ALIGNMENT 0 HR. NM
COLLARELEV. 1083.7 ft i TOTAL DEPTH 52.21t I NORTHING 672045.16 EASTING 1118301.02 24 HR. 6.7 COLLARELEV. 1083.7 fi lTOTAL DEPTH 52.2ft I NORTHING 672045.16 EASTING 1118301.02 24 HR. 6.7
DRILL MACHINE CME 550x ‘ DRILL METHOD HSA/HQ { HAMMER TYPE Automatic FINAL CASING DEPTH 28.6 ft DRILL MACHINE CME 550x I DRILL METHOD HSA/HQ ! HAMMER TYPE Automatic FINAL CASING DEPTH 286 ft
DATE STARTED 2/4/05 | COMPLETED 2/7/05 ‘ DRILLING FLUID DENSITY Creek Water| SURFACE WATER DEPTH  N/A DATE STARTED 2/4/05 f COMPLETED 2/7/05 l DRILLING FLUID DENSITY Creek Water| SURFACE WATER DEPTH  N/A )
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- Silty Coarse to Fine SAND with Quartz 38+ | L L~
Fragments (A-1-b) ;:I
S e Y e N O o N O O O AU \/_
135 ‘}1
1070 5 11 20 SAT B T J‘,/ .
L -+
..................... <4 §2.
i L Coring Terminated at Elev. 1031.5ft in
Crystalline Rock (Metamorphosed Granite)
18.5
1065 & | 17 | 34 §53 | SAT Boor I
000
3 elede] of T -
000
L jooo 1 L
ooof”
000
- 000 e -
000
000
4 loco} 1060.7 23.0 T i
235 Weathered Rock-Brown-White Weathered
1060t 35 [650.4] | ..., w Metamorphosed Granite 1 i
R 100/0.99 i L
S T T T 8 T i
+ S - -
e O e
T 0 b b 10857 28.0 g T i
285 .1 Crystalline Rock-Grey-White Metamorphosed ]
1055-F 6001 | | ... 600,19 w ettt ; I T I
Crystalline Rock-Grey-White-Black Slightly g
{5 e [ Weathered Hard Metamorphosed Granite y r
ith Very Close Fracture Spacin 30 %
I E N S OO i —— Weathered Rock-Brown-White Severely - g -
> Weathered Soft Metamorphosed Granite with _ =
X2 R N T TS M/ £ 10515 Very Close Fracture in 322 g
5070 60108 M ™ Crystalline Rock-Grey-Brown and 4 | |
3 A I I O e e 5 3 arown-wvit:{ Mgdﬁrat\tely Ser:/ereg/ (\sNeatnhered g
o oderately Hard Metamorphosed Granite = R
050+ | | b [{}" ith Close and Ve Fractur in g 1
'/3 Crystalline Rock-Brown-Grey and Grey-Black w R
I S PO N Moderately Weathered Moderately Hard and o
L RS-1 . ;/," Hard Metamorphosed Granite with Close and ft L
..................... g ;"//\j' Very Close Fracture Spacing 8
- ¢ g . -




GEOSCIENCE CORE BORING REPORT GEOSCIENCE CORE HORING REPORT n
GROUP GROUP

o

SHEET 1 OF 2 ' SHEET 2 OF 2
PROJECT NO. 33546.1.1 1 ID. B-4199 [ FED. NO.BRZ-1782(1) [CO. McDowell IFlELD SUPERV. D. Hardister PROJECT NO. 33546.1.1 ] ID. B-4199 ‘ FED. NO.BRZ-1782(1) CO. McDowell IFIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft) SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft)
BORING NO. B1-A lBORING LOCATION 13+01 IOFFSET 15'LT ALIGNMENT -L- 0 HR. N/M BORING NO. B1-A !BORING LOCATION 13+01 IOFFSET 15'LT ALIGNMENT -L- 0 HR. NM
COLLARELEV. 1083.7 ft 'TOTAL DEPTH 5221t I NORTHING 672045.16 EASTING 1118301.02 24 HR. 6.7 COLLARELEV. 1083.7 ft lTOTAL DEPTH 522ft ] NORTHING 672045.16 EASTING 1118301.02 24 HR. 6.7
DRILL MACHINE CME 550x l DRILL METHOD HSA/HQ ] HAMMER TYPE Automatic FINAL CASING DEPTH 28.6 ft DRILL MACHINE CME 550x I DRILL METHOD HSA/HQ I HAMMER TYPE Automatic FINAL CASING DEPTH 286 ft
DATE STARTED 2/4/05 l COMPLETED 2/7/05 - ' DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH  N/A DATE STARTED 2/4/05 ICOMPLETED 2/7/05 ] DRILLING FLUID DENSITY Creek Water| SURFACE WATER DEPTH N/A
CORE SIZE HQ I TOTAL RUN 236 ft l DRILLER D. Harris CORE SIZE HQ ! TOTALRUN 236 ft l DRILLER D. Harris
: DRILL RUN___tsamp | STRATA ELEV.|DEPTH|RUN| DRILL RUN___fsamp [ STRATA
ELEV. [DEPTHIRUN RATE | REC.| RQD DESCRIPTION AND REMARKS RATE | REC.| RQD RAD DESCRIPTION AND REMARKS
@ | ¢y |@ | oinmy | ()| () | no | REC.| RQD @ | @ || o | R ] R | no. | REC.| RQ
% % % % % % % %
1055.1 Begin Coring @ 1055.10 ft Continued from previous page
1055.1] 286|36 (1.8)] (0.4) 04 ] 00 Crystalline Rock-Grey-White-Black Shightly Weathered Hard 29.0 )
2:26 50%) §1% T00%1 0% 1094.7 M{e)ltamorphosed Gra?xite with Very Clogse racture Spacing 813 B
00 | NNA [ \ 4 s @ 01 10315 522 1031.5 : 52.2
. 0% Weathered Rock-Brown-White Severely Weathered Soft i . . . .
208 Metamorphosecd Granite with VeryvC!osYe Fracture Spacing - Coring Terminated at Elev. 1031.5ft in Crystalline Rock
| 1052.9 ) 208 (Metamorphosed Granite)
T4 104 No Discernible Its i =
1:52 o o Crystalline Rock-Grey-Brown and Brown-White Moderately Severely -
100%| 29% Weathered Moderately Hard Metamorphosed Granite with Close and ,
1:53/0.6 r Very Close Fracture Spacing . ro,
105151 322 2o N=60/0! 1051.5 322 R
10515 322|50 5(32‘07) (2_03) 69| 26 \ gjg § gb1g° 5
A % 6% 96% | 36%F 1 1t @60-70 |
Crystalline Rock-Brown-Grey and Grey-Black Moderately Weathered : 2
41 - Moderately Hard and Hard Metamorphosed Granite with' Close and
2 Very Close Fracture Spacing
27 Jts @ 0-1¢° i
P 2:06 - 2 Jts @10-20’
; 3 Jts @ 20-3¢
RS-1 5 Jts @ 50-60 : i
257 v S 3 Jts @ 80-9C°
2:18 L
1046.5] 37.2 L
10465] 37.2]50 (5.0)] (2.8)
4:17 1 100%] 56% -
3:38 - |
1044.3 394 r
5:11 124 86 | Crystalline Rock-Grey-White-Black and Grey-Black Slightly Weathered :
i 97% | 67% Hard Metamorphosed Granite with Close and Very Close Fracture
Spacing : L
3:57 - 23 Jts @ 0-1¢ |
5 Jts @1 0-2¢ -
3 Jts @ 20-3C
3:30 - 1Jt@ 30-40
104150 422 24t gg-gg i
1041.5] 422[50 @6) 2.3) -
513 | 92% | 46% s 7Jts @ 70-80
P 6:27 — 8
= 9:14 o =
& . -
I 13:35 - g
g g »
g 15:10 - g
gl10365] 47.2 » P s
™ @ 1036.5] 47.2|5.0 (5.0)] (3.8) E
e 327 | 100%| 76% - ¢
o o R
= ‘ >
x 4.01 — x
8:19 =
81 8! L.
= =
9] o
2 7:25 - <]
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GEOSCIENCE GEOSCIENCE GROUP, INC. GEOSC[ENCE GEOSCIENCE GROUP, INC.
s BORING LOG — BORING LOG
GROUP GROUP
| SHEET 1 OF 2 " SHEET 2 OF 2
PROJECT NO. 33546.1.1 |ID. B-4199 IFED. NO.BRZ-1782(1) CO. McDowell |FIELD SUPERV. D. Hardister PROJECT NO. 33546.1.1 ]lD. B-4199 IFED. NO.BRZ-1782(1) CO. McDowell IFIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 : GROUND WATER (ft) SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft)
BORING NO. B1-B l BORING LOCATION 12+93 I OFFSET 9'RT ALIGNMENT -L- 0 HR. N/M BORING NO. B1-B ' BORING LOCATION 12+93 l OFFSET 9'RT ALIGNMENT -L- 0 HR. ‘V NM
COLLARELEV. 1081.7 ft l TOTAL DEPTH 5141t ! NORTHING 672028.59 EASTING 1118320.22 24 HR. 6.2 COLLARELEV. 1081.7f l TOTAL DEPTH 514 ft I NORTHING 672028.59 EASTING 1118320.22 24 HR. 6.2

DRILL MACHINE CME 550x ‘ DRILL METHOD HSA/HQ l HAMMER TYPE Automatic | FINAL CASING DEPTH 34.0 ft

DRILL MACHINE CME 550x l DRILL METHOD HSA/HQ

| HAMMER TYPE Automatic

FINAL CASING DEPTH 34.0ft

DATE STARTED 2/2/05 ! COMPLETED 2/4/05 i DRILLING FLUID DENSITY Creek Waterl SURFACE WATER DEPTH N/A

DATE STARTED 2/2/05 | COMPLETED 2/4/05

l DRILLING FLUID DENSITY Creek Water! SURFACE WATER DEPTH N/A

samp. |V /| L
NG o SOIL AND ROCK DESCRIPTION

Mol G

ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT

(ft) (ft) 0.5t | 0.5ft | O.5f 210 4'0 6l0 ; |

e

ELEV. | DEPTH BLOW COUNT
(ft) (ft) 0.5ft | 0.5ft | 0.5

BLOWS PER FOOT

20 40 60 80
1 i | 1

O

100
1

SAMP.
NO.

0 SOIL AND ROCK DESCRIPTION
Mol G

1081.7 1 0.00 Ground Surface Elev. 1081.7 ft 1081.7 0.00)

NCDOT_BORE11X17 GR050033.GPJ NCDOT2.GDT 2/21/05

a5 Alluvial-L.oose Brown-Orange Silty Coarse to

Fine SAND (A-3)

10804

25 1079.2 2.9

Alluvial-Medium Dense Brown-Orange Silty

oo Coarse to Fine SAND with Gravel (A-1-a)

o0
woof
000
000
000
lcoo
00O 6.0/

Residual-Medium Dense Tan-White Silty
1075 -1~ Coarse to Fine SAND (A-2-4)

7.5

17

11.04

Residual-Very Dense Tan-White and
looo!™ Grey-White Silty Coarse to Fine SAND
125 5 {A-1-b)
£ 7

37 51 SS-4 | M

12.5
T 78

23 28

ool 1060.7

Weathered Rock-Tan-Orange-White
1060 Weathered Metamorphosed Granite
225

T 70

30/0.1

1055+ 1054.7 270

Residual-Dense Tan-White Siity Coarse to
Fine SAND (A-1-b)

2.5

25 SAT

1052.2 29.9

Crystalline Rock-Tan-Grey Metamorphosed
Granite

1050
325
T 60/0.1

34.0

Crystalline Rock-Grey-White-Black and
Grey-Brown Moderately and Slightly
Weathered Hard Metamorphosed Granite
with Close and Very Close Fracture Spacing

10454

T
<

NCDOT_BORE11X17 GR050033.GPJ NCDOT2.GDT 2/21/05

RS-2

~

S

%

~

.‘\\:\,

7 T 7
~ ~ S
RARASY
’
T

A A\ N

T

S

Q

7,
~
~N

~
3

Mg W

10340 47.7)

Crystalline Rock-Grey-Brown Moderately and
Moderately Severely Weathered Medium to
Moderately Hard Metamorphosed Granite

L Wil I n i Fr: r in,
Crystalline Rock-Grey-Brown to

L Grey-Black-White Moderately to Slightly
10303 Weathered Hard Metamorphosed Granite 51 4

“32—

7,
3
o

- 10328 48.

~
’

N

T,
AR
i\

AL/

\with Close and Very Close Fracture Spacing /=]
Coring Terminated at Elev. 1030.3ft in
L Crystalline Rock (Metamorphosed Granite)




SN

TN

GEOSCIENCE
- GROUP

GEOSCIENCE GROUP, INC. ’4
CORE BORING REPORT

. SHEET 1 OF 1
PROJECTNO. 33546.1.1 |ID. B-4199 | FED. NO.BRZ-1782(1) | co. McDowell | FIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft)
BORING NO. B1-B lBORING LOCATION 12+93 IOFFSET 9'RT ALIGNMENT -L- " OHR / NM
COLLARELEV. 1081.7 f# lTOTAL DEPTH 514t l NORTHING 672028.59 EASTING 1118320.22 24 HR. 6.2
DRILL MACHINE CME 550x l DRILL METHOD HSA/HQ l HAMMER TYPE Automatic FINAL CASING DEPTH 34.0 ft
DATE STARTED 2/2/05 'COMPLETED 2/4/05 I DRILLING FLUID DENSITY Creek Water| SURFACE WATER DEPTH - N/A
CORE SIZE HQ | TOTALRUN 17.4 ft | DRILLER  D. Harris
ELEV.|DEPTH|RUN| DRILL RUN __IsAmp |—STRATA ~
RATE | REC.| RQD RE RQD DESCRIPTION AND REMARKS
@ | @ | oo | @ L @ | No. C.| RQ
% % % %
1047.7] ) _ Begin Coring @1047.70 ft
1047.7] 34.0[ 24 (2.4) (1.5) 1351 10.4 Crystalline Rock-Grey-White-Black and Grey-Brown Moderately and
2:59 | 100%| 63% 99% | 76% Slightly Weathered Hard Metamorphosed Granite with Close and Very
i Close Fracture Spacing
. 20 Jts @ 0-1F
5:04 . RIS
3 Jts @ 20-30
1045.3| 364 1:59/0.4 2 Jts @ 60-70
10453] 36.4] 5.0 (5.0)] 36)] = 6 Jts @ 70-80
' 3:53 | 100%| 72% ,
p
2:56 "
3:53 i
403 i 4
431 i
104031 414
1040.3] 414{50 (4.8)] (4.2) =
450 | 96% | 84%
RS-2
418 -
5:35 i
6:33 i
5:14 3
1035.3] 464
1035.3] 46.4| 50 5.0 (33) L
8:15 | 100%| 66%
1034.0 477
7:32 121 0.0 Crystalline Rock-Grey-Brown Moderatelgfvland Moderately Severely
100%| 0% Weathered Medium to Moderately Hard Metamorphosed Granite with
Close and Very Close Fracture Spacing
917 - 1032.8 48.9
’ 251 22 7 Jts % 0-1¢
100%| 88% 2 Jts %Lo%cf :
16:04 i Crystalline Rock-Grey-Brown to Grey-Black-White Moderately to
Slightly Weathered Hard Metamorphosed Granite with Close and Very
Close Fracture Spacing :
232 3Uts @ 0-10
1030.3] 514 1030.3 %jﬁs 32&2 51.4
\ 2 ng@(’m 70-8@ l
5 Coring Terminated at Elev. 1030.3ft in Crystalline Rock
(Metamorphosed Granite)

NCDOT_CORE#3-11X17 GR050033.GPJ NCDOT2.GDT 2/21/05
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GEOSCIENCE GEOSCIENCE GROUP, INC. GEOSC[ENCE GEOSCIENCE GROUP, INC.
1 BORING LOG = BORING LOG

GROUP GROUP

SHEET 1 OF 2 ‘ SHEET 2 OF 2

PROJECT NO. 33546.1.1 IID. B-4199 IFED. NO.BRZ-1782(1) CO. McDowell lFIELD SUPERV. D. Hardister PROJECT NO. 33546.1.1 IID. B-4199 ]FED. NO.BRZ-1782(1) CO. McDowell |FlELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft) SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft)
BORING NO. B2-A IBORING LOCATION 13+76 IOFFSET 15'LT ALIGNMENT -L- " OHR. NM BORING NO. B2-A IBORING LOCATION 13+76 IOFFSET 18'LT ALIGNMENT -L- O HR. - NM
COLLARELEV. 1082.1ft ITOTAL DEPTH 4591t [NORTHING 672113.85 EASTING 1118321.21 24 HR. 6.0 COLLARELEV. 1082.1fl ITOTAL DEPTH 4591t | NORTHING 672113.85 EASTING 1118321.21 24 HR. 6.0

DRILL MACHINE CME 550x l DRILL METHOD HSA/HQ

I HAMMER TYPE Automatic FINAL CASING DEPTH 13.4ft

DRILL MACHINE CME 550x

| DRILL METHOD HSA/HQ

I HAMMER TYPE Automatic | FINAL CASING DEPTH 13.4ft

DATE STARTED 2/8/05 I COMPLETED 2/8/05 I DRILLING FLUID DENSITY Creek Water| SURFACE WATERDEPTH N/A

DATE STARTED 2/8/05 l COMPLETED 2/8/05

l DRILLING FLUID DENSITY Creek Water' SURFACE WATER DEPTH N/A

ICDOT_BORE11X17 GR050033.GPJ NCDOT2.GDT 2/21/05

ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v é SOIL AND ROCK DESCRIPTION BLOWS PER FOOT L
- [¢] SOIL AND ROCK DESCRIPTION
4
(ft) (ft) 0.5ft | 0.5ft | 0.5ft ? 2P I0 6]0 8'0 1 0|0 NO. voil G 9 2|0 4[0 6!0 810 1(|)O G
108211 0.00 Ground Surface Elev. 1082.1 ft 1082.1 0.00)
T - _ oo Alluvial-Loose Brown-Orange Sitty Coarse to t-r~4—0447Close and Very Close Fracture Spacing 374
R T e e looo}. Fine SAND with Gravel(A-1-a) v | L b b e e e e e t/;’ Crystalline Rock-Grey-Black Slightly
ggg K77 Weathered Hard Metamorphosed Granite
w804+ 1 | ] e =0=0=4 15 e A e e T % = with Close and Moderately Close Fracture
: looo N Spacin,
L.30 5 e IR I eool b L e cg;‘ o
3 % 8851 M 29 2
S e e O T T <2 1 T S e e R U J‘/\
000
................... o0 i
T boo] ,/;l
ooo| 1076.1 s | L 1l K7
T i Weathered Rock-Tan-Brown-Orange ;.‘//J
o5+ 1 ] Weathered Metamorphosed Granite | | L L || b ;ly
8.0 7y
L T S e AR ° e NE b ~
100/0.3 Y 459
T r v t s Coring Terminated at Elev. 1036.2ft in
.................... Crystalline Rock (Metamorphosed Granite)
w04+ b b e
13.0 e
10070 3 100/0.3® WgE
1 e = . )
/s Crystalline Rock-Brown-Orange Moderately gr(a)l‘g. indicates blow count influenced by
S T N F Severely Weathered Medium Hard
159 1066.2 Metamorphosed Granite with Very Close to 15.
E oA T - .10(.)/0.4‘ M = cing ,—-———-—91
: Weathered Rock-Brown-Orange Severely
1065+ e 10646 Weathered Soft to Medium Hard 17.5]
S Metamorphosed Granite with Very Close
S e ! racture Spacind ’
M Crystalline Rock-Brown-Orange and
+r v v ¢ g4 r e Tan-Black-Orange Moderately Severely to
; Moderately Weathered Medium to Moderately
i [ T e oo Y Hard Metamorphosed Granite with Close and
20.9 = Very Close Fracture Spacing
+ T e 100/ m 7
w0+ | ] e %7 10600 221
Weathered Rock-Brown-Tan Severely
1 Weathered Soft Metamorphosed Granite with
Very Close Fracture Spacing
I e e L 10587 25.4
259 + 4 L 1 o0 Residual-Very Dense White-Tan Silty Coarse ]
g 43 30 2 W ool to Fine SAND (A-1-b) §
joss4+ | 1 e @53 . ... .. bo4 I N
00 Q
..................... oo 9
T oof 10537 284 o
................. Weathered Rock-Brown-Tan and Tan-Black 9
- tT : Severely Weathered Soft Metamerphosed o
____________________ Granite with Very Close Fracture Spacing f
3 o
30 9 ..................... (D'
100/0.4 10010.4® M %
woso04+ b | ] e . g
[C]
) L ~
fad
B S z
3
1 e e O 10467 354 o
/9 4 ° o Crystalline Rock-Tan-White-Black Moderately 5’
T 60/0.1 toT 60/01 M B and Moderately Severely Weathered 8
- Maderatelv and Meditim Hard Q
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NCDOT_CORE#3-11X17 GR0S50033.GPJ NCDOT2.GDT 2/21/05

GEOSCIENCE
GROUP

GEOSCIENCE GROUP, INC.
CORE BORING REPORT

GEOSCIENCE
GROUP:

GEOSCIENCE GROUP, INC.
CORE BORING REPORT

SHEET 1 OF 2 SHEET 2 OF 2
PROJECT NO. 33546.1.1 |ID. B-4199 | FED. NO.BRZ-1782(1) | co. McDowell |FIELD SUPERV. D. Hardister PROJECTNO. 33546.1.1 |ID. B-4199 | FED. NO.BRZ-1782(1) | co. McDowell |FIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft) SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER {ft)
BORING NO. B2-A | BORING LOCATION 13+76 | OFFSET 15'LT ALIGNMENT -L- 0 HR. N/M BORING NO. B2-A | BORING LOCATION 13+76 | OFFSET 15'LT ALIGNMENT -L- 0 HR. N/M
COLLARELEV. 1082.1ft |TOTALDEPTH 459t | NORTHING 672113.85 EASTING 1118321.21 24 HR. 6.0 COLLARELEV. 1082.1ff |TOTALDEPTH 45.9ft | NORTHING 67211385 EASTING 1118321.21 24 HR. 6.0

DRILL MACHINE CME 550x

! DRILL METHOD HSA/HQ

l HAMMER TYPE Automatic | FINAL CASING DEPTH 134 ft

DRILL MACHINE CME 550x

l DRILL METHOD HSA/HQ

I HAMMER TYPE Automatic | FINAL CASING DEPTH 13.4 ft

DATE STARTED 2/8/05 ICOMPLETED 2/8/05

l DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH  N/A

DATE STARTED 2/8/05

| COMPLETED 2/8/05

l DRILLING FLUID DENSITY Creek Water | SURFACE WATER DEPTH  N/A

CORE SIZE HQ

| TOTALRUN 299+

| DRILLER  D. Haris

CORE SIZE HQ

| TOTALRUN 20.9

| DRILLER  D. Harris

RUN STRATA RUN STRATA
ELEV.IDEPTH|RUN| DRILL SAMP. ELEV.{DEPTH|RUN}! DRILL SAMP.
RATE | REC.| RQD DESCRIPTIONAND REMARKS RATE | REC. | RQD rec. | rap DESCRIPTION AND REMARKS
@ | @ | @ | einm | ()] () | no. | REC.| RQD | @ || einm | ()| #) ] NO. :
% % % % % % % %
1068.7 Begin Coring @ 1068.70 ft Continued from previous page
1068.7] 13.4/25 2.9)| (0.0 251 0.0 Crystalline Rock-Brown-Orange Moderately Severely Weathered - - 9y N=0U/1 75% | 0% Weathered Moderately and Medium Hard Metamorphosed Granite with
2:03 1(00% (0%) 100%] 0% I\F/Irgditum P-Siard Metamorphoseg Granite withery Cloyse to Close 1048.1) 360/ 4.9 310 S()i% %02) 0.1 Close and Very CIoseyFracture Spacing P
- racture Spacin '
pacing - 13 Jts @ 0-10 -
. 12 Jts @ 0-1Q 1044.7 3 Jts @ 10-20 37.4
1:51 i 5Jts @ 10-20° 2:00 851 76 1.t @ 50-60
1 Jt @80-90 (continuous from 13.4 to 15.3") 100%] 89% Crystalline Rock-Grey-Black Slightly Weathered Hard Metamorphosed
1066.2] 15.9 1:08/0.5 | N=100 1066.2 15.9 r Granite with Close and Moderately Close Fracture Spacing
04 | 06 | NAF Weathered Rock-Brown-Orange Severely Weathered Soft to Medium 2:25 9 Jts @ 0-1C°
1065.8] 16.3] 4.6 4.0)] (1.5) 38% Hard Metamorphosed Granite with Very Close Fracture Spacing i & Jts & 10-20 f,
402 | 87%) 33% L 8ts @010 2:40 14 gg:gg
1064 .6 Other Jis Not Discernible 17.5
2:51 44| 23 Crystalline Rock-Brown-Orange and Tan-Black-Orange Moderately RS-3 r
’ 96% | 50%L Severely to Moderately Weathered Medium to Moderately Hard 2:46/0.9
Metamorphosed Granite with Close and Very Close Fracture Spacing 1041.2| 40.9
1041.2| 409 5.0 @9 @0 L
3:25 13 Jts @ 0-10 2:31 | 98%| 94%
u 3Jts 8 10-20
6 Jts @ 80-9C (from 18.5 to 20.5') -
3:13 2:30
1061.2| 209 1:59/0.6 N=100 310 I
02 = i
1061.0] 21.1[4.8 (1.0)] (0.8)
246 | 21%| 17% -
1060.0 22.1 3:38
0.0 | N/A Weathered Rock-Brown-Tan Severely Weathered Soft Metamorphosed
1:38 0% Granite with Very Close Fracture Spacing 02 o
- No Discernible Jts 1036.2] 459 ' 1036.2 459
1.48 C
Coring Terminated at Elev. 1036.2ft in Crystalline Rock
- (Metamorphosed Granite)
1:42 -
- 1056.7 254
10562l 259 11508 a3 | VA | NA Residual-Very Dense White-Tan Silty Coarse to Fine SAND (A-1-b) -
10547 27.4|35 0.0)] N/A ) i
3:18 0%
- 1053.7 28.4
0.5 | N/A Weathered Rock-Brown-Tan and Tan-Black Severely Weathered Soft 19 -
211 7% Metamorphosed Granite with Very Close Fracture Spacing =
i B
7ds@0-10 ) - -
115 i Other Jts Not Discernible §
o
1051.2) 309 0:51/0.5 N=100 ) i
04 - f
1050.8] 31.3] 4.6 (1.0)] N/A % L
205 | 22% 8
2:16 & L
o ~
x 5
1:36 by
L &
4
o -
3112 O,
[ 1046.7 4] &
104621 2359 1:34/06 151 00 Crystalline Rock-Tan-White-Black Moderately and Moderately Severely o -

77
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GEOSCIENCE GEOSCIENCE GROUP, INC. GEOSCIENCE GEOSCIENCE GROUP, INC.
~ BORING LOG = BORING LOG

GROUP GROUP

SHEET 1 OF 2 ‘ SHEET 2 OF 2

PROJECTNO. 33546.1.1 |ID. B-4199 | FED. NO.BRZ-1782(1) | co. McDowell |FIELD SUPERV. D. Hardister PROJECTNO. 33546.1.1 | ID. B-4199 | FED. NO.BRZ-1782(1) | co. McDowell [FIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft) SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft)
BORING NO. B2-B | BORING LOCATION 13+60 | OFFSET 11'RT ALIGNMENT -L- 0 HR. NIM BORING NO. B2-B | BORING LOCATION 13+60 | OFFSET 11'RT ALIGNMENT -L- 0 HR. NIM
COLLARELEV. 1082.8ft |TOTALDEPTH 520ft | NORTHING 672093.32 EASTING 1118343.18 24HR. 6.8 COLLARELEV. 1082.8f |TOTALDEPTH 520f  |NORTHING 67209332 EASTING 1118343.18 24 HR. 6.8

DRILL MACHINE CME 550x l DRILL METHOD Rotary/HQ

| HAMMER TYPE Automatic

FINAL CASING DEPTH 33.9ft

DRILL MACHINE CME 550x I DRILL METHOD Rotary/HQ

| HAMMER TYPE Automatic

FINAL CASING DEPTH 33.91t

DATE STARTED 2/7/05 ‘COMPLETED 2/8/05

| DRILLING FLUID DENSITY Creek Waterl SURFACE WATER DEPTH N/A

DATE STARTED 2/7/05 lCOMPLETED 2/8/05

[ DRILLING FLUID DENSITY Creek Water| SURFACE WATER DEPTH N/A

NCDOT_BORE11X17 GROS0033.GPJ NCDOT2.GDT 2/21/05

ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v é—) SOIL AND ROCK DESCRIPTION ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v é—) so ROG
IL AND ROCK DESCRIPTION
() (fy | osft | osrt | 05ft | O 20 40 60 80 1001 NoO. | ol 6 (ft) (ft) | ost | osft | 051 | O 20 40 60 80 100] NO. | ol o
1082.8 | 0.00 Ground Surface Elev. 1082.8 ft 1082.8 0.00
ggg Alluvial-Very Loose Brown-Orange Silty 60/0 M T Weathered Medium Hard to Soft
- 000 Coarse to Fine SAND with Gravel (A-1-a) 1045+ L 1 1 b e e Metamorphosed Granite with Very Close
o : =~ 10440 h:racture Spacing 38.8)
S T e ggg b o I LA Crystalline Rock-Brown-White to -
looo i Grey-Brown-White Moderately Weathered
10804+ | VL coo S R e N7 f Moderately Hard Metamorphosed Granite
35 009 o with Close and Very Close Fracture Spacing
+ 13 7 I e SAT oo b o T N [N > athered Rock Seams
000 GA Crystalline Rock-Grey-Black Very Slightly
R 000 T 1 e L=, Weathered Very Hard Metamorphosed
000 1040 ‘Zy 7 Granite with Wide and Moderately Close -
- 000 D 1 e — Fracture Spacin
000l 10763 6.5 ¢ pacing
- o Residual-Dense Brown-White Silty Coarse to + e "
oo Fine SAND (A-1-b) N
1075+ 00 s e T
85 004 10743 8.5 ;/y
1+ 26 51 149/0.3 SAT Weathered Rock-Tan-Brown Weathered ' T P J‘/f -
Metamorphosed Granite f/-/
o S I T T PR ~"// B
- wst || | a
i (v,
10703 wd 1T L %;/
1070+ gg Residual-Very Dense Tan-Brown Silty Coarse o O [ OO '/;/-
135 oo to Fine SAND (A-1-b) Ry
In 29 33 45 SAT oo o N -4
oo N
1 gg L L. 1030.8 520
oo Coring Terminated at Elev. 1030.8ft in
oA e N 0oL 1066.8 189 T — Crystalline Rock (Metamorphosed Granite)
Weathered Rock-Tan-Orange to Brown-White
O T N O Weathered Metamorphosed Granite - -
10685+ | L e B B
185
+ 24 176041 L Lo SAT T -
- 100/0.99 L L
"""""""""" NOTE: * indicates blow count influenced by
S T I T — gravel
w060+  f e i i
2l 00/0.5
¥ 100/0. + -
................. Yool s® w
+ b e 8 T ~
S
4 Q L R
.................... -
o
1085+ It b ... 10548 280 o - -
285 gg Residual-Dense Tan-White Silty Coarse to g
f N G BEEH I W oo Fine SAND (A-1-b) 8 i i
1] Q
L 9 oo = 5 R
..................... oo 113 205 §
o0 T e e Weathered Rock-Grey-White Weathered g -+ -
Metamorphosed Granite §
.................... 8
o0+ L | b L. 10498 3ngq © T -
> Crystalline Rock-Grey-White Metamorphosed >
88 ® ). 10489 Granite 34 X T+ L
60/01 6001 M 2 (o Crystalline Rock-Brown-White fo Grey-White sl ©
o T e e U Moderately Weathered Moderately Hard ) o o
i 10470 Metimgrphosed Granite with Close Fracture ’ a5, é_, 1 B
"""""""""""" > Weathered Rock-Tan-White Severel
Larp | | RS4 ' Y | l of L L 1




GEQSCIENCE e ot
GROUP

N - SHEET 1 OF 1
PROJECT NO. 33546.1.1 l ID. B-4199 FED. NO.BRZ-1782(1) CO. McDowell IFIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft)
BORING NO. B2-B IBORING LOCATION 13+60 IOFFS'ET 11'RT ALIGNMENT -L- 0 HR. N/M
COLLAR ELEV. 1082.8ft ]TOTAL DEPTH 52.0ft [ NORTHING 672093.32 EASTING 1118343.18 24 HR. 6.8
DRILL MACHINE CME 550x I DRILL METHOD Rotary/HQ I HAMMER TYPE Automatic | FINAL CASING DEPTH 33.9
DATE STARTED 2/7/05 I COMPLETED 2/8/05 [ DRILLING FLUID DENSITY Creek Water| SURFACE WATER DEPTH  N/A
CORE SIZE HQ ‘ TOTAL RUN 18.1 ft l DRILLER D. Harris
RON STRATA
|DEPTH|RUN| DRILL SAMP.
ELEV.ID RATE | REC.| RQD RQD DESCRIPTION AND REMARKS
@ 1 ¢y || oinmy | (®) | () | no. | REC
% % % %
1048.9 _ Begin Coring @ 1048.90 ft
1048.9] 33.9] 3.1 (2.8)] (1.5) 081} 04 Crystalline Rock-Brown-White to Grey-White Moderately Weathered
3:06 | 90%| 48% 100%| 50%| 1048.1 Moderately Hard Metamorphosed Granite with Close Fracture Spacing 247
0.7 | NIAT \ 3Jts @ 10-20
2:44 64% 3 Jts @ 80-9¢
: 1047.0 Weathered Rock-Tan-White Severely Weathered Medium Hard to Soft  35g
Rs-4 18170 Metamorphosed Granite with Very Close Fracture Spacing
136 80% | 33% 11 Jts @ 0-1C°
1045.8 37.0 0:15/0.1 N=60/0 - 5 Jts @ 80-90 . e
1045.8)  37.0/ 5.0 53 %OZ) 5(32603) Crystalline Rock-Brown-White to Grey-Brown-White Moderately
45 ° 0 n Weathered Moderately Hard Metamorphosed Granite with Close and
Very Close Fracture Spacing & Weathered Rock Seams
oo JABO
130} 122 \ 2 Jts @ 20-3¢
444 98% | 92% 1.0t @ 40-50
’ . : 5 Crystalline Rock-Grey-Black Very Slightly Weathered Very Hard
N Métamorphosed Granite with Wide and Moderately Close Fracture
! Y Spacing
4:34 &
i 6 Jts @ 0-1
2 Jts % 10-2¢0
4:58
1040.8f 420 i
1040.8] 42.0] 5.0 B.O) (@.7)
538 | 100%| 94%
5:23
6:10
8:11
10.00
1035.8] 470 r
1035.8] 47.0{5.0 (4.8)] (4.6)
10:17 | 96% | 92%
10:56
8
& 13:47
&
0 17:43
o 5
Q
S
z 25:51
’ 5 1030.8] 520 -1030.8 52.0
' Coring Terminated at Elev. 1030.8ft in Crystalline Rock
SN — (Metamorphosed Granite)
&
~ -
X
g
w o
[+
[o]
ol
-
o L
a8




33546.1.1/B-4199
B2-B
Box 1 of 2

o

33546.1.1/B-4199
B2-B
Box 2 of 2




GEOSCIENCE | BORNGLOG GEQSCIENCE GEOSCIENCE GROUP, INC.
GROUP GROUP

NCDOT_BORE11X17M GR050033.GPJ NCDOT2.GDT 2/21/05

SHEET 1 OF 1 SHEET 1 OF 1
PROJECT NO. 33546.1.1 llD. B-4199 IFED. NO.BRZ-1782(1) CO. McDowell lFIELD SUPERV. D. Hardister PROJECT NO. 33546.1.1 IID. B-4199 ]FED. NO.BRZ-1782(1) CO. McDowell IFIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft) SITE DESCRIPTION Bridge No. 198 over the Second Broad River on SR 1782 GROUND WATER (ft)
BORING NO. EB2-A l BORING LOCATION 14+02 ’ OFFSET 22' LT ALIGNMENT -L- 0 HR. 4.7 BORING NO. EB2-B I BORING LOCATION 13+76 l OFFSET 15'RT ALIGNMENT -L- 0 HR. 6.8
COLLARELEV. 1082.7 ft l TOTAL DEPTH 21.0ft l NORTHING 672139.16 EASTING 1118317.56 24 HR. 4.3 COLLARELEV. 1082.91 l TOTAL DEPTH 23.7 ft I NORTHING 672108.90 EASTING 1118349.85 24 HR. 6.2
DRILL MACHINE CME 550x l DRILL METHOD HSA l HAMMER TYPE Automatic FINAL CASING DEPTH N/A DRILL MACHINE CME 550x | DRILL METHOD HSA | HAMMER TYPE Automatic FINAL CASING DEPTH N/A
DATE STARTED 2/7/05 lCOMPLETED 2/7/05 l DRILLING FLUID DENSITY N/A l SURFACE WATER DEPTH  N/A : DATE STARTED 2/7/05 I COMPLETED 2/7/05 ’ DRILLING FLUID DENSITY N/A l SURFACE WATER DEPTH N/A
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT savr.|V§ (‘5 SOIL AND ROCK DESCRIPTION ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT - SAMP. v é SOIL AND
Bt A el - T T AT v/ e ) : . . : ND ROCK DESCRIPTION
(f) | () | osft | o5ft | 051 | 0 20 40 60 80 190] No. | froll & (ft) () | osft | osft | 051 | O 20 40 60 80 190 No. | ol &
1082.7 | 0.00 Ground Surface Elev. 10827 ft 1082.7 0.00 108291 0.00 Ground Surface Elev. 1082.9 ft 1082.9 0.00
e Aliuvial-Very Loose Brown-Orange Silty oo0 Alluvial-Very Loose Brown-Orange Silty
T e e e NP o Coarse to Fine SAND (A-3) + e, oook Coarse to Fine SAND with Gravel (A-1-a)
X il 1 o00]
.................... e ooo
1080.-— ................... o o0 - T b Vb s s e e e e a4 e e s e e e e s e e e e e ooo_
us . e 1080 55 000
T 3 1 L S S8-6 W 4 4 13 9 .. ... e e e W oot
N Xy 000
4L 2 AVAR PPN 1 . looco
..................... SAT::::1077,2 5 888'/
T v b ooor Residual-Dense Brown-White Silty Coarse to S T W oot 10769 6.0
000 Fine SAND (A-1-b) \/ 000 . Residual-Dense Brown-Tan Silty Coarse to
T b 0 b b ooof B I e o O i looot Fine SAND (A-1-b)
[coof 10752 7.5 looo
s+~ v\ v .S - Weathered Rock-Brown-White Weathered 10754+ + 1 s e e ggg -
85 Metamorphosed Granite 8.5 ool 10744 8.9
T 23 {77I03F | L, M 4 21 48 1 52/0.3] . . . .., M 5 Weathered Rock-Brown-Tan,
100/0.89 i Tan-Orange-White, and Tan-Brown-White
A T e L - e [ 100/0. Weathered Metamorphosed Granite
1070+ VL 1069.7 130 10704 b b s
135 '/:/ Crystalline Rock-Brown-White to 135
E K] 60/0,19 M ETE Grey-White-Black Metamorphosed Granite 14 000 b 100/0.5® M
R ‘gil' ...........
.................... 'g;j + L
.................... /'/; +
1085+ L | A 065+ 1 | ] e
185 '5} 185
¥ g0l | ... 60/0.19 w + 86 14021  } L w
g4 100/0.79
™ b 1 b b 5 e L o e
F 210 L 10617 21.0 E =
60/0 g M Boring Terminated with Standard Penetration 1061.4 215
T B Test Refusal at Elev. 1061.7ft in Crystalline N O O 4. Crystalline Rock-Grey-Black Metamorphosed
Rock (Metamorphosed Granite) 3 Granite
T - 10604+ 1 -
| i 235 M/ A 10592 237]
T b To070:2® o - Boring Terminated with Standard Penetration
B R Test Refusal at Elev. 1059.2ft in Crystalline
p T I~ Rock {(Metamorphosed Granite)
§ L 5
s - £ B 5
L » o
. S 1 L
o
- . 8 " L
z NOTE: * indicates blow count influenced by
- - 4 4 S gravel
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I i @
o - o
ml
- - 5 + L
Q
+ 8 o
g 5 5

22



o
N 14
e
Sl g gl g =
1) M Z| Z| Z2f 2
(o]
Q.
‘n
ne
(UN
22| & £ £ £
24l Z| Z| Z| Z
o 9 2
~ o
- =
14 " -
(2] Q. N
; 5 :
g o
s B ozl o gl o
) ge 2 wE|l 2 g @
2x o 20| = - il
— k] < == 4... <t o /s
L ~g0 s ™ = 3] o
LO 9290 = u
) [ = oKX
r ot 5 (=
SE IS8 @ [Cw
X o m .m 2 <
>
w2 wog =2
O~ + %.w S E
20 ©o% 3 o ol o ~| v
we =on5 W ok w| ol of ©
99 8F= F [Egl 2 ¥ I
(o o2 0O |o w| ol o] ©
Ww & W o O M <+ | ™
o Q
0 O
@ o= .
] - o]
=] 2
= jwu < SN 2 Y
%. m Ny w0l N v
] s x| x| x| o
f o
o @
®)
=
© I 9 g @
- - 2 —| =] ol o
- - x mj m] mj m
o}
m
130 149DOvd
H4O'¢£00°$0¥D *ON LOHI0Ud
VNITOUYVO HLYON ‘OJOgSNIIID
"ONI ‘dNO¥YD JONFIOSOHD
0 0 1 66 0 0 ¥'T 6f dN dN dN V/IN )®-1-v V/N S S0-00 asid
1 £ £C €L 14 L [%4 LG N dN 17 V/N (OW4-1-V V/N 1-S S0-T0 ANV
4 [4 LT 69 £ 14 $9 +6 dN dN ST [4 [(OIRY V/N 9-S§ 0'6-6'¢ V-T4i
S 9 0t 68 v 9 [44 or dN dN 61 1 oe-1-v V/N $-SS SH0'¢ \aall
9 6 6T 9¢ £l L1 6F ¥R JdN dN £C 1€ (0)9-1-V V/N S8 Ovi-¢Tl g-1¢
S 6 0t 9¢ 11 91 44 SL dN dN 1T i (0)9-1-V V/N £-SS 007681 adkil
4 6 134 44 £l 0T 08 60 dN dN £ 9 (OW-T-V V/IN T°SS 001-$'R -1431
62 4! 04 L1 134 0S £6 66 9 9 [43 9 (Dt-v 1'¢€C 1-S§ S0t V-1
(%) (%) (%) (%) JA3AS IS IS A4S Td “I'd 11
Aep) ms OLTH PR 094 WA 0LTH# 00T# Ov# ssed 014 ssed
pues pueg sseq sseq
auly sIRO)) anjep Eile} (%) adg], ) ‘ON
S)[nSIY] uoijepeIs) N OLHSVV JUAUO)) ajdwieg yidaqg dutog
sy daaqaanny AMISION] ajdureg
feanjeN

euljoIR)) YHION ‘[PMOAIIN
waﬂ Mmm U0 JIALY peolg puode§ Y ], 1940 861 'ON Qwﬁmhm
661P-4/1'T9VSEE

LOGON d0Jd VLVA LSIL AYOLVIOLVT 40 AYVINIANNS

o , ‘.\ . \\ -
. ., / _/



SN

GEOTECHNICAL UNIT FIELD SCOUR REPORT

PROJECT: 33546.1.1 ID: B-4199 COUNTY: McDowell

DESCRIPTION(1): Bridge No. 198 over the Second Broad River on SR 1782

INFORMATION ON EXISTING BRIDGES Information obtained from: X__ field inspection

24

DESIGN INFORMATION CONT. PAGE 2

STREAM IS DEGRADING X AGGRADING (12)

OTHER OBSERVATIONS AND COMMENTS:

microfiim(Reel: Pos: _ )
other
COUNTY BRIDGE NO. 198 BRIDGE LENGTH 40 NO.BENTSIN: CHANNEL 0 FLOOD PLAIN 2

FOUNDATION TYPE:  Footings

EVIDENCE OF SCOUR(2):

ABUTMENTS OR END BENT SLOPES: None

2.

CHANNEL MIGRATION TENDENCY (13): , Southeast

REPORTED BY: @)

DATE: 7{24[ ' :25'

BEOSCIENCE GROUP, INC.

GEOTECHNICALLY ADJUSTED SCOUR ELEVATION (14):

The Geotechnical Unit agrees with the Computed Scour depths in the

INTERIOR BENTS: N/A

Bridge Survey & Hydraulic Design Report dated 10/21/04.

CHANNEL BED: None

CHANNEL BANKS: Major sloughing of upstream west bank

EXISTING SCOUR PROTECTION:

TYPE(3): Concrete wingwalls

EXTENT(4): 5' outside of bridge

EFFECTIVENESS(5): _ OK

OBSTRUCTIONS(6) (DAMS,DEBRIS,ETC.): Fallen trees in channel

DESIGN INFORMATION

CHANNEL BED MATERIAL(7) (SAMPLE RESULTS ATTACHED): Alluvial-Brown-Tan Silty Cse to F SAND w/

Gravel (A-1-a), Residual-V Dense Grey-White & Brown-White Silty Cse to F SAND (A-1-b) & w/ Quartz Frags (A-1-b)

CHANNEL BANK MATERIAL(8) (SAMPLE RESULTS ATTACHED): __ Alluvial-Silty Coarse to Fine SAND (A-3, A-1-b),

Silty Coarse to Fine SAND w/ Gravel (A-1-a)

CHANNEL BANK COVER(9): Underbrush, trees

FLOOD PLAIN WIDTH(10): __ 200’

FLOOD PLAIN COVER(11): _Trees, underbrush, grass

REPORTED BY:

s o o/ by DATE: 3 Jiofss
NCDOT GEOTE@HNICAL UNIT
INSTRUCTIONS

(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.)

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

4) DESCRIBE THE EXTENT OF ANY EXISTING SCOUR PROTECTION.

(5) DESCRIBE WHETHER OR-NOT THE SCOUR PROTECTION APPEARS TO BE WORKING.

(6) NOTE ANY DAMS, FALLEN TREES, DEBRIS AT BENTS, ETC.

(4] DESCRIBE THE CHANNEL BED MATERIAL: A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE DISTRIBUTION,
ATTACH LAB RESULTS.

8) DESCRIBE THE CHANNEL BANK MATERIAL: A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE
DISTRIBUTION, ATTACH LAB RESULTS.

9) DESCRIBE THE BANK COVERING (GRASS, TREES, RIP RAP, NONE, ETC.

(10) GIVE THE APPROXIMATE FLOOD PLAIN WIDTH (ESTIMATE).

(11)  DESCRIBE THE FLOOD PLAIN COVERING (GRASS, TREES, CROPS, ETC.)

(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
BRIDGE (APPROXIMATELY 100 YEARS).

(14)  GIVE THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION EXPECTED OVER THE LIFE OF THE BRIDGE
(APPROXIMATELY 100 YEARS). THIS CAN BE GIVEN AS AN ELEVATION RANGE ACROSS THE SITE, OR ON
A BENT BY BENT BASIS WHERE VARIATIONS EXIST. DISCUSS RELATIONSHIP BETWEEN THE HYDRAULICS
THEORETICAL SCOUR AND THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION. THE GEOTECHNICALLY
ADJUSTED SCOUR ELEVEVATION IS BASED ON THE ERODABILITY OF MATERIALS WITH CONSIDERATION
FOR JOINTING, FOLIATION, BEDDING ORIENTATION AND FREQUENCY; CORE RECOVERY PERCENTAGE;
PERCENTAGE RQD; DIFFERENTIAL WEATHERING, SHEAR STRENGTH; OBSERVATIONS AT EXISTING
STRUCTURES; OTHER TESTS DEEMED APPROPRIATE; AND OVERALL GEOLOGIC CONDITIONS AT THE SITE.




PROJECT #:

33546.1.1/B-4199

COUNTY: McDowell
DESCRIPTION: Bridge No. 198 over The Second Broad River on SR 1782

CHANNEL BED CHANNEL BANK MATERIAL

MATERIAL

SAMPLE # SS-4 SS-3 S-2 8S-5 SS-6 S-1
RETAINED #4 5 14 28 54 5 0
PASSING #10 84 75 39 40 94 97
PASSING #40 49 44 2 22 65 43
PASSING #200 17 16 0 6 ' - 4 7
COARSE SAND 56.0 56.0 99.0 59.0 69.0 73.0
FINE SAND 29.0 '30.0 1.0 30.0 27.0 23.0
SILT 9.0 9.0 0.0 6.0 2.0 3.0
CLAY 6.0 5.0 0.0 5.0 2.0 1.0
LL 23 21 0 19 25 21
PL 0 0 0 0 0 0
AASHTO
CLASSIFICATION A-1-b(0) | A-1-b(0) | A-1-a(0) A-1-a(0) A-3(0) A-1-b(0)
STATION 12+93 13+1 13+35 13476 1442 13+50
OFFSET 9'RT 15'LT 5' RT 15'LT 22' LT CL
DEPTH 12.5-14.0} 18.5-20.0 0.0-0.5 3.0-45 3.5-5.0 0.2-0.5
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SITE PHOTOGRAPHS

SITE PHOTOGRAPHS

Looking Left to Right along Bent-2

Looking Left to Right along End Bent-1

Looking Left to Right along End Bent-2

Looking Left to Right along Bent-1



SITE PHOTOGRAPHS

Looking along Profile — 15’ RT of -L-

SITE PHOTOGRAPHS

Looking Downstream
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