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SITE DESCRIPTION __RETAINING WALL FROM STA 24+25 - 26+40
36" RT ALONG ALIGNMENT -~ -

STATE STATE PROJECT REFERENCE NO. SHEST | IoEek

. N.C.| U-4412  .35022.1.1

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURFOSE OF STUDY, PLANNING, AND DESIGN. AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

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

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

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

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

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

ARE. PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE CIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED., THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY 7O SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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NOTE ~ THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED Y THE N. (. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR iT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE -

BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF THME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS iNG:CATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE,
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO.
U-4412

SHEET NQ.
35022.L.1 2/%

SOIL DESCRIPTION

GRADATION

ROCK _DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

18@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUODE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTRER PERTINENT FACTORS SUCH

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

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

ANGULARITY OF GRAINS

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

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK. .
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.} - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQUS - APPLIED TQ ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND,
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

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

B VANE SHEAR TEST

[

]

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

EXTREMELY INDURATED

2 THE AN R ROUNDNESS OF RAINS IS DESIGNATED BY THE TERMS: ANGULAR,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: ! E ANGULARITY OR R SOIL GRAINS IS DESIGNATED BY THE TERMS e— Y — _— - OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE. SLATE. E7C.
VERY STIFF, GAR,SITY CLA, VOT WTH WTERBEDDED FIRE SMD LAERS.HEHLY PLASTICATG UBANGULAR, SUBROUNDED, OR ROUNDED. 0 L L ERIAL WOULD YIELD SPT N VALUES > 100
ROCK (WRI BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL _LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION pr— FINE 70 COARSE CRATN TONEOUS ~AND VET AMORFHIC FOCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL CRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCR (CRI WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP Al a3 a-2 a-4 [a-5[a-6] a7 COMPRESSIBILITY ggg;c?JgFgALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  |A-1-o|A-lb A-2-4 i SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 ‘ INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
pooTgToTs <N MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL _PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
M Booods N 5N CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SYMBOL  [6385580888 135t NN HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 5@ E:EP[;IMENTARY ROCK I , [} sPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED TENGTH OF CORE R AND EXPRESSED AS & PERCENTAGE.
; PERCENTAGE OF MATERIAL re SHELL BEDS. ETC.
% PASSING SILT- WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
® l% 50 MX GRANUSL;.AR CLAY :gg: ORGANIC MATERIAL GR«;g\IJtSAR SILgOiLCSLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
-4 38 MX[58 MX) 51 MN SoIL { e ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER -
® 200 15 MX |25 MX|10 MX[35 MX|35 MX|35 MX[35 MX{36 MN |36 MN[36 MN|36 MN SOILS TRACE OF ORGANIC MATTER 2 -3 3 - 5% TRACE 1-18% FRESH HAMMER IF CRYSTALLINE, 0 LG stal oE g_IDPR_IZ LF;EALANGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 122 LITTLE 10 - 207 ' AL
LIOUID LIMIT 48 MX|41 MN |40 MX 141 MN {40 MX |41 MN 140 MX|ALMN T oop o wiTH MODERATELY ORGANIC 5 - 10% 12 - 2% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC IOEK | 6 MX | N® fig rax 10 x| fio wox |10 exfuw (e | Crre og wiGHLy | MIGHLY ORGANIC >lex »20% HIGHLY 357 AND ABOVE @ st g?i%ﬁs?ﬁiﬁ? o e ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS I THE LINE OF OIP, MEASURED CLOCKWISE FROM NORTH.
GROLP [NEX ? ? ¢ ST Ll il Il :ng:ﬁ?y;or onoANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - & PRACTURE OR FRACTURE ZONE ALONG WHICH THERE Has BEEN DISPLACEMENT OF THE
. SIDES RELATIVE TO ONE ANOTHER PARA T0 THE FRACTURE.
USUAL TYPES|STONE FRAGS. | = | o 1y om cLAvEY SILTY CLAYEY ORGANIC Son-s Y. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLIL) 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR OTHER PARALLEL TO THE FRACTURE
OF MAJOR  [GRAVEL.AND |t Cone Tang sano | sois | somLs MATTER v STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE OULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:’;IE:;‘:;SC A0 MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED vFROM
. FAIR TO Uru PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA ™M0D.) GRANITOID ROCKS, MOST FELDSPARS ARE OULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 4 EXCELLENT 70 GOOD FAIR T0 POCR POOR FOOR | nsuTaBLE s DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK FLOOD_PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
O~ SPRING OR SEEP - T STREAM.
PI OF A-7-5 SUBGROUP IS = LL - 38 ; PIOF A-7-6 SUBGROUP IS >LL - 38 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITGID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED seT CPT SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST’'S PICK. ROCK GIVES "CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYpg | COYPACTIESS OR | pengTRaTiON RESISTENCE COMPRESSIVE STRENGTH ROADUAY EMBANKIENT (RE) Mo o TEST BORING DESIONATIONS IE_TESTED, WOULD_ YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE)
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) ;
eNERALLY VERY LOOSE < SOIL SYMBOL P aucer sorivG > (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TQ SOME EEHCE P NELTLIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL CONPERED TO
gR ANUL AR LOOSE 470 12 SS - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATEgIAL MEDIUM DENSE 1@ 10 38 N/A ARTIFICIAL FILL (AF) OTHER CORE. BORING SAMPLE IF_TESTED, YIELDS SPT N_VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS QUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 30 70 50 THAN ROADWAY EMBANKMENT ! ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT | MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >58 INFERRED SOIL BOUNDARY SAMPLE v SEV. THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT ) @25 ") MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 9.25 10 0.50 w7777 INFERRED ROCK LINE ot zoe R RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F_TESTED, YIELOS SPT N VALUES < 108 BPF INTERVENING IMPERVIOUS STRATUM,
;IALTTE_;;T ”Egi‘{LL STIFF g Ig 185 2.5 IO 12‘” A eTALLaTION RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE.OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
1 710 < Al INDARY
(COHESTVED VERY STIFF 15 T0 38 270 ¢ TTTre? ALLUVIAL SOIL BOUND SLOPE INDICATOR SAMPLE 252?23%(23&5”““’ONS' OUARTZ MaY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (RQD! - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25/825 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING - ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CGRE RUN AND
ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE SPT N-VAI
O NovaLuE VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (5AP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 40 68 200 278 L4 SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK, PARENT ROCK.
OPENING (MM) 476 200 .42 025 0075 0.053 SILL - AN INTRUSIVE 8ODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ‘;SND‘;E Aig“a:ﬁfgpgélﬁgfe OR PICK ONLY WITH OIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cggﬁgs 22\:‘% SILT cLay AR - AUGER REFUSAL HE. ~ HIGHLY @ - MOISTURE CONTENT WODERATELY | CaN BE SCR ) . cro0a TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (COB.) (GR.) (sLJ L) 8T - BORING TERMINATED MED. - MEDIUM v - VERY CRATCHED BY KNIFE ICK, GOUGES OR GROOVE -25 INCHES OEEP CAN 8E SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. SD.) F S0 . SLICKENSIDE
po— pys o L. - cLaY MICA. - MICACEQUS VST - VANE SHEAR TEST HARD g)y(:g\égggéve»:gzos BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ST FLANE.
GRAIN MM 305 75 2.0 E : .00 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED -
- - TANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR BPF)OF
sizE N 12 3 _ N A MEDIUM CAN BE GROOVED OR GOUGED 6.85 INCH P BY FIRM PRESSURE OF KNIFE OR PICK POINT. $
- gsﬁ E\?:Z‘?EMETER rest g;ﬁ Ng:oz:?sm 3 32’] u‘:ﬂcvsmm e o e s CTOESPE[I)gES ?mw N s?zg e e OSITHE A 140 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS N - 4" . A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EGUAL TO OR LESS
R POINT OF S PICK,
PV ———— FIELD MOISTURE OPT - DYNAMIC PENETRATION TEST ~PMT - PRESSUREMETER TEST OINT OF A GEOLOGIST THAN 0.1 FOOT PER 6@ BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION e <D, - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF @ PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED 8Y TOTAL LENGTH
FOSS. - FOSSILIFER SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIQUID: VERY WET, USUALLY - - FOSSILIFEROUS -~ SLLT, :
(saT.) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH ?;?2[“Lggg’iHGg?LéLYCKD?E[Gﬁ:‘:J%gNw‘;’?ﬂﬁ’;Asr'gi‘;fﬁig; ALRU% 3&’%&31255?32?‘53 ?':CHES DIVIGED BY THE
FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL
Ll | LIGUID LIMIT SOFT SIRNGP'iEO:NEA‘LN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY 8Y TOTAL LENGTH OF STRATA AND EXPRESSED AS 4 PERCENTAGE.
FLestic c SEMISOLID; REGUIRES DRYING TQ - TQPSQIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
F‘?P";?E - WET - W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING §
Pl PLastic LT ORILL UNITS: ADVANCING TOOLS: HAMMER. TYPE: TERM SPACING ey o oot THICKESS BENCH MARK: _ NOT PRESENT, BY WALL DTM
VERY W MORE THAN 16 FEET
oM_| OPTIMUM MOISTURE - MOIST -~ M) SOLIO: AT OR NEAR OPTIMUM MOISTURE o (X] autowaric [ maNvAL w::DE 10e 3015 o FEElg EE THICKLY BEGOED L5 - 4 FEET
sL_ sHRINKAGE LIMIT [] wosne s cLay BiTs MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 1.5 FEET ELEVATION: FT.
T - 6* CONTINUOUS FLIGHT AUGER CLOSE 2.16 TO 1 FEET VERY THINLY SEDDED 0.03 - 0.16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: . T Ly SO ooy T T NOTES:
- ORY - @ ] ex-st 7 VERY CLOSE LESS THAN 0.6 FEET C E
ATTAIN OPTIMUM MOISTURE X & HoLLow ausers (e THINLY LAMINATED < 0.008 FEET N
PLASTICITY (] ove-asc [Z] waro Facen Fincer BiTs [~ INDURATION
PP, P — E— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
LASTICITY INDEX (I S [2] runc.-carsioe mvserts "
NONPLASTIC @-5 VERY LOW [C] cMe-sse ]+ - CRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT [ casme  [] w/ aovancer D 00, GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM Q -
PORTABLE HOIST TRICONE __ * STEEL TEETH POST HOLE DIGGER MODERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH L 0 L] HAND. AUGER BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE _ * TUNG.~CARB.
COLOR D — [_] souome rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
(2] core arr DIFFICULT TO BREAK WITH HAMMER.
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SITE DESCRIPTION

HOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED F GUARANTEED BY THE M. C. DEPARTMENT NOTE - BY HAvitio
JC KUHNE OF TRANSPORTATION AS BEING ACCURATE MOR IT IS COMSIDERED TQ BE FART OF THE PLANS, FOR

EASED COMPENSATION OR EXTENSION OF TWME EASEC O

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. SONCITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT

REQUESTED THIS INFORMATION THE COMTRACTOR SPECIFICALLY WAIVES AllY CLAIMS
RENCES BETWEEN THE

SITE.

STATE STATE PROJECT REFERENCE NO. SHEET | I0Md

¢ |INC.| U-4412 3502211 .| 1 |45

CAUTION NOTICE

THE SUBSURFACE INFORMATION AMD THL SUEBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNMING, AHD DESIGM, AND HOT #¥OR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, RPGCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OF INSPECTED IN RALEIGH 8Y CONTACTING THE N, C. DEFARTMENT OF TRANMSPORTATION,
GEOTECHNICAL EHGINEERING UNIT AT «219) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
HOR THE FIELD BORING LOGS, ROCK CORES, CR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDAFIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY HOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN EORINGS GR BETWEEN SAMPLED STRATA

WITHIY THE BOREHOLE. THE LABCRATORY SAMPLE DATA AND THE IN SITU GN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY WIHEREHT IN THE STANDARD TEST METHOD. .
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLBAATIC CONDITIONS HMCLUDING
TEMPERATURES, PRECISITATION, AND WD, AS WELL AS OTHER NON-CLMATIC FACTORS.

THE BIDDER OR CONTRACTOR 15 CAUTIONED THAT DETAILS SHOWN G THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AMD IN MANY CASES THE FRIAL DESIGH DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE COMSTYRLUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS FPROJECT, THE DEPARTMEMY DCES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTICATIOM 14ADE, MOR THE INTERPRETATIOHS MADE. OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AHD CONDITIONS TO BE ENCOUNTERED. THE BIDDER OF
CONTRALTOR IS CAUTIONED TO MAKE SUCH WDEPEMDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
HECESSARY TO SATISFY HIMSELF A3 TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AM EXTENSION OF TIME FOR
Abfe REASOM RESULTIMG FROM THE ALTUAL COMDITIONS EMCOUMTERED AT THE SITE DIFFERING FROM
THOSE INDICATED M THE SUBSURFACE INFORMATION. "

PERSONNEL
DC ELLIOTT

C COFFEY

L RIDDLE

INVESTIGATED BY_JC KUHNE

CHECKED BY___ WD FRYE
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SUBSURFACE INVESTIGATION

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

PROJECT REFERENCE NG.
U-4412  35022.1.1

SHEET NO.

2Jus

SOIL DESCRIPTION

GRADATION

ROCK _DESCRIPTION

TERMS AND DEFINITIONS

SCIL IS CONSIDERED TG BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

18@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@86, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE,
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO :

POCRLY GRADED)

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,
SUBANGULAR, SUBROUNDED, OR ROUNDEO.

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SCIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

WEATHERED %\i”/f% NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH [T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

P] OF A-7-5 SUBGROUP IS =< LL - 3@ ;PI OF A-7-6 SUBGROUP IS >LL - 38

SPRING OR SEEP

CONSISTENCY OR DENSENESS

MISCELLANEQUS SYMBGOLS

MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH

VERY STIFF, GRAY.SILTY CLAY, WOIST WITH INTERBEODED FINE SAD LAYERS.HIGHLY PLASTIC, A-T-6 ROCK (WR) BLOWS PER FOOT IF TESTED,
SOIL_LEGEND AND_AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION RreTALLIE FINE 70 CORSE GRAIN [GNEQUS AND METAMORPHIC FOCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
cLASS. (< 35% PASSING *202) (> 357 PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIOERED OF SIGNIFICANCE. i GNEISS, GABBRO, SCHIST, ETC.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 |a3 a2 A4 [A-5]A6] A7 ol o2 COMPRESSIBILITY ggg?m@gﬁ‘im | SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. |A-1-a]a-1-b a-2-4]a-2-5[a-2-6]a-2-7 are| A3 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
9800 X NN R MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 3i-58 COASTAL_PLAIN I COASTAL PLAIN SECIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SYMBOL Boeagoccogs AN Y HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 58 (SCEP[gIMENmRY ROCK I I 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
SHELL BEDS, ETC.
Y PASSING PERCENTAGE OF MATERIAL . WEATHERING
=10 lso M GRANULAR QRGANIC MATERIAL CRANOLAR ST - Gy OTHER_MATERIAL
40 130 MK|SH MK SIMN . SOILS | gons SOILS SOILS S FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
* 200 15 MX |25 MX |10 MX[35 MX|35 MX|35 MX[35 MX|36 MN]36 MN|36 MN{36 MN TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1-10% HAMMER IF CRYSTALLINE.
LiouID LIMIT prlbR o : e LITILE 1o - a0 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN
40 MX|41 MN |48 MX |41 MN |40 MX |41 MN |4@ MX| 41 MN MODERATELY ORGANIC 5 -10% 12 - 20% SOME @ - 35% ' y '
PLASTIC INDEX | & MX NP 118 MX |16 MX [t MN (11 MN |10 MX 118 MX]UI MN | ILMN SOLLS WITH HIGHLY ORGANIC 167 s20% - 2e - 357 v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITTLE OR HIGHLY HIGHLY 35% AND ABOVE o & CRYSTALLINE NATURE
ROUP INDEX| 8 MODERATE N
GROvP e 2 d UK |8 MH[I2 MG KN MY AMOUNTS OF ggfc: © GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO
USUAL TYPES|STONE FRAGS. -\ | oy 1y R CLAYEY SILTY CLAYEY ORGANIC \V/ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, aND |t Con e “AND sanD SOILS o1Ls MATTER : CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MATERIALS |  SAND AND A A STATIC WATER LEVEL AFTER _24  HOURS
MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
GEN. RATING - PARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
FaIR T e ™MOD.) GRANITOID ROCKS, MOST FELDS! 3
as A EXCELLENT TG GOOD FAIR TO POOR P!IJOR 01 Poor |unsurmasLe PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O rlm] WITH FRESH ROCK.

MOD, SEV.) AND CAN BE EXCAVATED WITH A GEOLOGIST’S PICK, ROCK GIVES *CLUNK® SOUND WHEN STRUCK.
IF_TESTED, WOULD YIELD SPT REFUSAL

SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REOUCED
4 (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED TG SOME
EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.

IF_TESTED, YIELDS SPT N VALUES > 199 BPF

VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT

vV SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK

REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR
VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES < 188 BPF

COMPLETE ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND

SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
ALSO AN EXAMPLE,

ROCK HARDNESS

SOIL MOISTURE - CORRELATION OF TERMS

SOLL_MOISTURE SCALE FIELD MOISTURE - | (i ipe FOR FIELD MOISTURE DESCRIPTION

RANGE OF STANDARD RANGE OF UNCONFINED w7 ooT
pRIMARY soiL Typg | COMPACINESS O | ppngTRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) Gwr oMt TEST BORING . SAMPALTE on
SISTENCY (N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION VST PMT DESIGNATIONS
S - BULK SAMPLE
GENERALLY VERY LOOSE <4 SOIL SYMBOL AUGER BORING
GRANULAR LOOSE 470 10 S5 - SPLIT SPOON
MATERIAL MEDIUM DENSE 18 TO 30 N/a ARTIFICIAL FILL (AF) OTHER CORE BORING SAMPLE
- DENSE 30 TO 50 THAN ROADWAY EMBANKMENT
k¢
NON-COHESIVE) VERY DENSE 50 ST - SHELBY TUBE
. : INFERRED SOIL BOUNDARY SAMPLE
VERY SOFT @ <8.25 "O  MONITORING WELL o oo caumie
GENERALLY SOFT 2710 4 2.25 10 6.50 =77=77= INFERRED ROCK LINE ’
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.0 ; N A PIEZOMETER RT - RECOMPACTED TRIAXIAL
MATERIAL STIFF 8 T0 15 Y102 wrepe<  ALLUVIAL SOIL BOUNDARY INSTALLATION o
(COHESIVE) VERY STIFF 15 70 38 270 4 SLOPE INDICATOR
HARD >30 >4 25/025 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING
ROCK STRUCTURES RATIO SAMPLE
TEXTURE OR GRAIN SIZE SPT N-VALUE
U.S. STO. SIEVE SIZE 4 10 @ 68 200 270 ®  SOUNDING ROD .— 'SPT REFUSAL
OPENING (MM) 476 288 0.42 0.25 0075 0.053
. ABBREVIATIONS
BOULDER COBBLE GRAVEL Cg:ng EXLED SILT cLay AR - AUGER REFUSAL HI - HIGHLY - MOISTURE CONTENT
(BLOR.) o8, GR.) (CSE. 3D & Sou (sL) €Ly BT - BORING TERMINATED MED. - MEDIUM V- VERY
. CL. - CLAY MICA. - MICACEQUS VST - VANE SHEAR TEST
GRAIN MM 305 75 2.0 8.25 .25 .005 CPT - CONE PENETRATION TEST MQD. - MODERATELY WEA. - WEATHERED
SiZE  IN. 12 3 CSE. - COARSE NP - NON PLASTIC 7Y - UNIT WEIGHT

OMT - DILATOMETER TEST ORG, - CRGANIC
OPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST
e - VOID RATIO SAP. - SAPROLITIC

74~ DRY UNIT WEIGHT

VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK., BREAKING OF HAND SPECIMENS REQUIRES

SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.

HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED

TO DETACH HAND SPECIMEN. |

MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO €.25 INCHES DEEP CAN BE

HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED

BY MODERATE BLOWS.
MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT,
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES ! INCH MAXIMUM SIZE BY HARD BLOWS OF THE

POINT OF A GEOLOGIST'S PICK.

SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM

OF SLOPE.

CORE_RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERJAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BGODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT

ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL.

DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF

THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLOOGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPQOSITED BY
THE STREAM.

FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

THE FIELD.
JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO

ITS LATERAL EXTENT,

LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.

MOTTLED (MOT.)~ IRREGULARLY MARKED WITH SPOTS OF BIFFERENT COLORS.MOTTLING IN

SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM.

RESIDUAL (RES.) SOIL. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK QUALITY DESIGNATION (RQD!- A MEASURE OF ROCK QUALITY DESCRIBED B8Y TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES OIVIOED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE

PARENT ROCK.

SILL - AN INTRUSIVE BODY OF IGNEOUS ROGK OF APPROXIMATELY UNIFORM THICKNESS AND

RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS.BEEN EMPLACED PARALLEL

TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT CR
SLIP PLANE. |

STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF)OF

A 140 LB.HAMMER FALLING 38 INCHES REQUIRED TG PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
THAN 8.1 FOOT PER 6@ BLOWS. .

STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL’LENGTH

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

i

L]
Q VANE SHEAR TEST
L -

SHARP HAMMER BLOWS REGUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED
SAMPLE BREAKS ACROSS GRAINS.

(ATTERBERG LIMITS) DESCRIPTION F - FINE . SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY SREC.)
OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL. - SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. ) -
(SAT.) FROM BELOW THE GROUND WATER TaBLE | FRAC. - FRACTURED. FRACTURES SLL - SLIGHTLY - VERY AN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH TaL LT OF OCi SIS W & STRATIM FOUAL 0 OF SPEATER Thon 4 WCHES DIVIZED §Y THE
LL_ | Lieumo LMt FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC FINGERNAIL.
SEMISOLID; REQUIRES DRYING TO TOPSOIL_(TS. - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RoneE T VET - 0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING -
pLL L PLASTIC LIMIT - TERM THICKNESS )
ORILL UNITS: FDVANCING TOOLS: - vERIYE;IF%;E MORES::AN Tf FEET VERY THICKLY BEDDED ) 4 FEET PENCH AR
R . : MANUAL -
OM_|_ OPTIMUM MOISTURE MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE ] cer arrs X avtomaric  [] wItE 370 16 FEET THICKLY BEDDED L5 - 4 FEET SEvaTIon o
SL_|. SHRINKAGE LIMIT MOBILE B- THINLY BEDDED 2.6 - 1.5 FEET : .
-+ —_ MODERATELY CLOSE 170 3 FEET
[Z] & contivuaus FLIGHT aucER CLOSE @16 T0 1| FEET VERY THINLY BEDDED 0.03 - 0.16 FEET
oRY - @ REQUIRES ADDITIONAL WATER TO D CORE SIZE: VERY CLOSE Uees THeN B FEET THICKLY LAMINATED 2.008 - 0.3 FEET NOTES:
- - ATTAIN OPTIMUM MOISTURE BK-S1 8 HOLLOW AUGERS ) THINLY LAMINATED < 0.088 FEET
-B_.
Ll D INDURATION BENCHMARKS SET AT CENTERLINE STATION OF EACH
PLASTICITY X] cve-asc [Z] waro FaceD FINGER BITS X)-vXWL PROPOSED BRIDGE BE
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PI) DRY STRENGTH D TUNG.-CARBIDE INSERTS
NONPLAST - VERY LOW = : H= RUBBING WITH FINGER FREES NUMEROUS GRAINS:
ONPLASTIC -5 IX| cme-550 FRIABLE
LOW PLASTICITY 6-15 SLIGHT X casme  [X] w aovancer TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM
PORTABLE HOIST TRICONE __ * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH L] L L : BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR O] vricone _ * TUNG.-CARB. [] wavo aucer
U - SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D CORE BIT DIFFICULT TO BREAK WITH HAMMER. A
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- Qo | | | | | | s O s
| iz ; | | C | ALLUVIUMS BRN SILTY SAND 5 v _@ | |
res0 i 5 ALLUVIgM: BRN SANDY SUT . . LW PEBBLES COBBLES |AND BOULDERS — T/09 i3 | | oo
§ (33) W/ PEBBLES AND GRAVEL | - § i I e - —(48) |
: E : E | | deem AT T a SAPROLTE: | : L |
| [ S oot I ‘ o . DK.BRN.SQME MICA SILTY SAND / |
IO A ____Sié\{?/i’_O_L/_T_f;’__@/_?_/Y__S_{éTK_$A/_VP.______-2 _______________ R S S i-___V.Vf__W_E./?T_’fff_"f?-ﬁ??’f-f?fﬁ_»{;.é_.__f?‘.‘?!@.@__-i ________________ o 2570-n]
| e | T : : R oo B N =71 =TT REC 84% |
- 100185 - - S S e i e .- i =7 == 74 REC: 58% | RQD: 94% |
127 : - == =77 == . %/ RQD: 58% - ° o
; ;ﬁ WEATHERED ROCK: B/OT/TE GNE/SS A= 777 =777 =7/ =/ =/ — , : g; : 58%, | |
: 1 R R e =] == =T - 5 z Zh | |
| %ﬁ?//_ /7/”57/‘/L‘/‘/73/// =7/ = /// == /// =/ =11 ; ! | =7 REC: 52% | !
. REC: 100%/1% : : : : ; o : : 27 RQD:44% |
---2560--------- RQD:TT% g e boooomreeneennnd ; e T R R e 2 e .- '
§ REC: 82% % i i ; i § o - CRYSTALLINE ROCK: MED.GRAY, MOD. 2% REC: 80% ;
| RQD:36% _% CRYSTALLINE ROCK: TAN/MED. GRAY, MED.TO | 1 ; | FOLIATED BIOTITE GNEISS 548 o
 REC. 86% (57| COARSE GRAINED, MCD.TO WELL FOL/ATED | | | | E | 72 REC: 98% | ;

. RQD:64% :¢3) : | L o | | ! 7 RQD: 94% ! :
2550~ b ais :T%__--B/amf GMEISS e T e o s 2550 o
. REC: 100% | 27 | | | | | ' ~7 REC: 96% |
RQD: 100% | 7T WEATHERED FROM 553~ 45 : | =7 RQD: 90% ;

f5 . : : o " : : . | : T :
REC: 100%; d ! : ; : ! E | : ! § BT. @ 534’ :

RQD: 100% . ¢ v : : ; : b , . P IN CRYSTALLINE ROCK ;
25494% ------------ 5 ------------------------------------------------------------------ g --------------- R ReeE e e EE L LT T e e e TR R RRRRREEEEEEEE R e e et EEREEEE7- 1 SR
: : BT @ 585 ! ' i | I : ! ! |
: : IN CRYSTALL?NE ROCK . ; ! N ! ' . |

30 20 - 10 | L~ 10 20 30 |




: : : : ; : : : i : 0 5 10| PROJECT REFERENCE NO.| SHEET |
I : I ' X o : : , : P — ¢
| : | f 3 E - E 5 - S U-4412  35022.11 /0 [45
3 5 1 ; ; ; : ; ; ! VE = IV:2H SECTION THROUGH B-4
,z | E s | | | | e skEW - 125 | e ‘
| | B4-A ' | | | i = | | | | |
X | 68470 . H i v H X ) H .
: S 16.3’LT : ! E | | : !
--2600- -t oo GTTTTTTTTroTToTTopTTmoomoommsmees ATttt e ittt e ittt wieiededade ettt e Sl S el ”s o15. Al
. ' ' : : : : B4-B : ;
: . ' ' e » | . z vy z
! - _L ’ ' . EXISTING GROUND X \ 19’ERT ' '
---2590--- -~~~ oo - AH.UWUMv ---------------- S RRRELEEEEE e T T T T T e e e e e 2500
3 BRN/RED SILTY SAND ! i . E ! : : ! |
; Q ; B : ; ALLUVIUM: BRN/TAN SILTY SAND @ ; ! ;
o (R T S | : i | W/ COBBLES AND BOULDERS [ | |
| e N T | | | | _w | |
--2580--------- """"""""""" * '''' = -’----§,‘;‘ 7/69_"_"_"j """""""" :L"SAPROL/TE‘ """" '::“':'7“-‘?"-"“""-—‘“i'—"—":;':;';"_.:_':_"_‘_"_"_‘:‘_“_IL:‘_“.:‘:7/@9 '2:" “““ !L """"""""" ' “““““““““ ‘:“""‘2580 """
: | ! Z P T/l@iﬁy&ﬁg“p‘ _ | BRN/TAN SILTY SAND W/ WEATHERED ROCK SEAMS | | : |
5 | - % ! ROCR BB A — = mdmm e e e LA emmdemmmm S 5 E E
! REC: 100% /5’5/ == */’/7 /7/7/7 — //;f ’9//?”//_7 AN Wy SAPROL/TE SEAMS o ! % : |
. RQD: 100% B “/k7/7\ ~--____-_______‘ _______ i ’
: . REC: 100% 74 | | 7= T/ = /// = = = ///_ /= ///__ 7=/ 8000 0 REC 73% | | :
: RQD: 100% [7: ! | : ; . ' 5 ‘RQD 0% | |
B N R Bt I T N R o % REC: 90% 1 < 0- 0 R I oo 2670
; | REC: 1005 Z; ; : : : : : : =7 RQD:68% .| o !
: | RaD: 1090 7 CF\’YSTALL/NE ROCK: LT. m MED. GRAY | ! CRYSTALLINE ROCK; LT. GRAY, COARSE 7 | | 5
| X ) 2 : i ; ; . A7 . ) ! i
. . ] § FINE TO MED GRAINED., poo,? TO MOD.! . GRAINED, POORLY FOLIATED BIOTITE GNEISS § gg% ;ggl%; : :
: ! . i ! . : e ° . !
| i REC100% B2 FOLIATED B/OT/TE GHEISS : Jass i : :
BB L RQDA00% T S S ISR HIGH, QUART.Z FROM. 22 T0. TERMINATION. . ZA. REG: 1008 |- e oEgg ]
: : 3 : | : : ! ! : 27| RQD: 96% | : , o
; | REC: 100% F/1 : 3 ! 5 o | : 7 | A |
; . RQD: 100% 1] . : , : 5 E 5 A REC: 100% z 5
s = " s | ; . s e s =7| RQD: 94% | s a
E | IN CRYSTALLING ROCK : i 5 E E 3 : e : . 5 '
- | - ' : R S Y11 W

3 - i ; 37.7 i
---25850--------- i'"""'""""?"“"“"'"“"“"""“"""‘:"""'"'“""'T""'"““'“'”:"""“""""T» """""""" """"""""" CoTTTTTTrTTTT “ """ IN"CRYST "IZI‘NE"RDUK“'? """""""" '




SHEET

. . . X : . : . 0 10 20 | PROJECT REFERENCE NO.
1 S e e e U e e b R SN Com e e N e —— : ¢
E : E : : : - : ; E FEET U-4412  35022.1.1 i l H{
3 E : 3 5 3 | 5 | | VE - IVIH SECTION THROUGH B-5
| | | | | | | | o | ;
2640 e e T T R S RREERETI ELESEP VT SIS
| | | EXISTING GROUND 5 | ! ;
: | | / B5 SECTION ! | E i
Y I . A— -3 N T S —— S S —— -
SAPROL/TE BRN/TA/\/ SILTY SAND | +—— . i | f
W/ WEAT/—/ERED ROCK SEAMS : : E ; |
‘ EX/ST/N‘G ROUN : : : E
---------------- B OROUND, R T S T 1- 70 SR
Ria | S E R U - : 5 |
— = RDIY EWGANKMENT: GRAY, CRAVEL W/ SAD__ e | | 5 |
---------------------- ,, 2 Y
-t s : L S | a e s
: ! : e;ycy‘/“g/ = IR | : | |
SAPROL/TE BRN/GRAY SILTY SAND | | o G 2 = 60/0.0 5 E 2
: == : : ME : | :
W/ WEATHEREQ ROCK SEAMS : = ENE | __—=71="" [ _REC: 100% : | |
-9600-~-- ! SepZ = anes- 7 =77/ =", = RQD: 100% ! : :
""" | T e e NI g T 2600
Y YEATHERED ROCK __ _t=57Z/"~ S =N E 7 REC: 100% | o |
ez E ==/ . . )~/ RQD: 100% , : :
7/09 R e M=y, =yl . | : = : | :
! ! ez E T = : : | . DRY [z | : ! : !
| ? A = = | =7 REC: 95% : | : :
; z;;-»:-: -7 7;/13 == 5 ; CRYSTALLINE ROCK: LT.TO MED. GRAY 5 RQD: 95% - | ! g ! ,
2500 - CB0I0 0= }%‘ T Bt boossnnosooooeend D # ﬁD FO F/NE--@RA—/NED MOD-4-=====- gi&ééﬂ%b—d&"w_Jm""""”m? ---------------- e ST« aEEE
: : = ; : : : : ; 0 o : : o
| REC: 100% 2] ; ; | FOL/ATED 5/07/7*/5 GNEISS ! =/ RQD: 100% : ! | :
: RQD: 100% Pz ! : : ! . . : =7 ! : : !
| REC: 100% [=] : : ! 3 | : . o | | :
| RQD:100% 23 CRYSTALUNE ROCK: LT.TO MED. GRAY - - | v CR?gTALL?ﬁé RoCK | | | |
2580~ A R-Ec"gzzy;"-%"fﬁyf-'r—o COARSE "GRAINED, PODR™T0 " e o frommeneneeneee e T 172680
. RAD9Z% 2 wdb. FOUATED BIOTITE GNEISS | i E | | | i
: ~ : L~ : : : : | : : x : :
! REC: 96% ] : : : ' : : : ! !
; 'RQD: 96% B : : : [ : : ! E
T s R s S S S S 2570 ---- |
! : BT.@ 604 : : : g : : : ! : ,
: . IN CRYS’TALL?NE ROCK 1‘ E Z ‘ : : ! ' '
50 40 30 20 10 —I~ 10 20 30
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AN NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
Y BORELOG REPORT |
PROJECT NO. 35022.1.1 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Hager, M. M:
SITE DESCRIPTION SR 1184 (HOWELL MILL RD) FROM US 276 TO US 23 (ASHEVILLE HWY) ) GROUND WTR (ft)
BORING NO. B-27 STATION 64+67 OFFSET 26ftLT ALIGNMENT -L- 0 HR. Dry
COLLAR ELEV. N/A TOTAL DEPTH 31.4 NORTHING N/A EASTING N/A 24 HR. FIAD

DRILL MACHINE CME-550

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

START DATE 12/18/08

COMP. DATE 12/18/08

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

NCDOT BORE SINGLE U-4412_BORELOGS.GPJ NC_DOT.GDT 08/03/09

. gy| DRIVE BLOW COUNT BLOWS PER F SAMP. L
E(Lfgv Y DE(;TH u oor v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 2'5 5P 715 1001 | NO. /moll 6| ELev. ) DEPTH (ft
GROUND SURFACE 09
T SAPROLITE
{ GRAY SILTY SAND
|
|
49 :
2 23 ||ds D
o :
~N
~N
29 S~
6 | 18| 26 e D
/
/
/
149 /
6 | 12 | 15 d27 D
g
\
199 \
7 | 16 | 19 >35 D
/
/
249 B
9 | 12 | 12 P D
\
299 \
9 | 151 14 &2 D 314

Boring Terminated at Depth 31.4 ft IN
SAPROLITE

@ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET

BORELOG REPORT 13q5
PROJECT NO. 35022.1.1 | COUNTY Haywood | GEOLOGIST Kuhne, J. C. '
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft)
BORING NO. EB1-A STATION 64+67 OFFSET 20ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,641.9ft TOTAL DEPTH 57.9 1t NORTHING 661,865 EASTING 806,664 24 HR. 51.0
DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 07/09/09 COMP. DATE 07/09/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 41.5ft
SAMP. L
ELEV) DRy [DEPTH _BLOW COUNT BLOWS PER FOOT v o SOIL AND ROCK DESCRIPTION
® 1 ® | osft | 0.5 75 100} | NO. |/moil G | Etev.my DEPTH (ft)
2645 4 n
T " 26419 GROUND SURFACE 0.0
I T. SAPROLITE
2640 I 1 GRAY SILTY SAND
1 ]-
- .I .
T ‘ 1.
2635 T |
4 1.
1 -
. - 1 :
2630 I 1‘
1 ]
1 i-
2625 I 1| -
I 1.
4 i.
2620 T 1
T T
1 1.
1 1.
1 1.
2615 I |
261337 286 1- o
T 0 | 11 o e
2610 T o N 26100 : 19|
T . WEATHERED ROCK
260831 336 e WHT/GRAY SILTY SAND W/ BRN/GRAY
1  [foons ) .199/;4T ~ SAPROLITE SEAMS
2605 I o
260337 386 T
T 22 |100/4 1004
T st =1~ 2,600.4 - 41.5
2600 1280041415 60/0.0 —60/0. gq— CRYSTALLINE ROCK
T s A TAN/GRAY, MED. TO COARSE GRAINED, -
T L POOR TO MOD. FOLIATED BIOTITE
- I T GNEISS
3| 2505 T ”'/j_
8 + o
K + -~
o 1 \ 421
Q} 2690 1 o
| 4 -
g 1 p',,éf_
I T A
2| 2588 1 ?T:/j -
Q 4 2584.0 57.9
9 1 L Boring Terminated at Elevation 2,584.0 ft IN
‘fg I A CRYSTALLINE ROCK, BIOTITE GNEISS
o1 2580 I o
0 b
g i
@ -+ -
o -
o T N
3| 2575 I o
D -
Y 1 L
O -
Z T o
| 2670 I C
o
Q 4 -
o 1 N
2
o 4 -
a 1 L
2| 2565




NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

SHEET
AN NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET A NCDOT GEOTECHNICAL ENGINEERING UNIT ,
BORELOG REPORT " CORE BORING REPORT ] as”
PROJECT NO. 35022.1.1 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C. PROJECT NO. 35022.1.1 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft) SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft
BORING NO. EB1-A STATION 64+67 OFFSET 20ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. EB1-A STATION 64+67 OFFSET 20ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 26419 ft TOTAL DEPTH 57.9 ft NORTHING 661,865 EASTING 806,664 24HR. 510 | COLLAR ELEV. 2,641.9 ft TOTAL DEPTH 57.9 1t NORTHING 661,865 EASTING 806,664 24HR. 510
DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core ' HAMMER TYPE Automatic DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 07/09/09 COMP. DATE 07/09/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 41.5 ft START DATE 07/09/09 COMP. DATE 07/09/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 41.5 ft
L : : ‘ ) DRILLER Coffey, Jr., C. :
ELﬂEv %T’é’vE DEth’TH BLOW COUNT BLOWS PER FOOT savp. |V / o SOIL AND ROCK DESCRIPTION CORE i:JzNE NXWL - TO;AII\I_ RUN 16.4ft ENL y
® | "q | ™ |osn]ost|ost]|0 25 50 75 1001 | NO. |/moif G | etev.d DEPTH (f) ELEV| £ ey DEfF:TH RgN RATE [REC.[ROD Sﬁlgp. REC.[RAD) 0 DESCRIPTION AND REMARKS
, ‘ @1 w | OO iy | RS - Wl W icl eeva DEPTH (f
5 . P600.34 Begin Coring @ 41.5 ft
264 € ) - . ZERA AT [ 14 l\‘}ﬂb‘zé)d% 1209 ;’:;4"2,600.4; CRYSTALLINE ROCK 41.5]
T - =60/0.04 86% A 64% | A ‘
1 " 26419 GROUND SURFACE 00 1 50 Nz N g <
1 T SAPROLITE T 1:27/11.0 | 16% | 16% a0
2640 I ] GRAY SILTY SAND 2595 I 10110 | =i
1 ]- 2594.07 47.9 o400 a5
-4 ..I . 1 5.0 1:40/1.0 (4.5) (1.7) > -
1 1- 1 1°50/1°0 | 90% | 34% 250
I L I 1:44/1.0 =1
2635 I 1 2590 1 1:42/1.0 a5
1 1. 2,569.07 52.9 1:53/1.0 |
4 {. 1 50 | 1:21/1.0] (4.6) | (4.6) o
I i T 1:2711.0 | 92% | 92% wih
1 . 1 1:17/1.0 a0
2630 I 1 2585 I 1:22/1.0 1 ;
+ 1. 2,584.0] 57.9 1:2111.0 A 25840 S _ ‘ 57.9
1 B Boring Terminated at Elevation 2,584.0 ft IN CRYSTALLINE ROCK, .
I 1- T i BIOTITE GNEISS -
2625 I 1! - 2580 I '_
1 I I i
1 1. 4 -
2620 1 4[ : 2575 T -
1 1 1 i
‘ 1 1. I _
2815 1 J! A 2570 T r
261337 286 | I : - 1 -
1 10 | 11} 20 &1 __. ) L. 1 i
2610 T R T e 3] 26100 31.9 2565 I »
1 A R IR A WEATHERED ROCK T i
26083 3368 AN R R WHT/GRAY SILTY SAND W/ BRN/GRAY T i
I  joons4 R IR IR I SAPROLITE SEAMS 1 -
2605 T 2560 1T -
260331 386 DEDEDEN RN RN I I N
T 22 |100/4 "moj v T i
+ 2,600.4 : 41.5 T B
2600 | 28004 A8 60/0. CRYSTALLINE ROCK : 25585 -+ —
T SRR EENEEEEN BRECEENENS BN TAN/GRAY, MED. TO COARSE GRAINED, : : 1 -
I POOR TO MOD. FOLIATED BIOTITE + s
T GNEISS 3 T -
2595 | . 1 8| 2550 I -
4 o 4 L
= i
L E 1
1 5] 1 L
= L
2590 T Q1 2545 I -
-+ Q + o
1 z I C
1 o 1 =
1 O T i
2585 I ] 21 2540 I _
2,584.0 57.9 S r
4 L Boring Terminated at Elevation 2,584.0 ft IN o I L
I i CRYSTALLINE ROCK, BIOTITE GNEISS 4 I r
m
2580 I o y| 2535 I o
I L a 1 -
1 R z T R
4 . by 1 L
2575 I :_ 31 2530 I o
1 i o T i
I i 3 T L
1 L Zz 1 -
@« b
2570 I r w 2525 I -
L Q L
1 g 1
I i 5] 1 :
-4 8 T L
2565 T - e 4




NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
1Y BORELOG REPORT
PROJECT NO. 35022.1.1  |ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft);
BORING NO. EB1-B STATION 64+55 OFFSET 2Sft RT ALIGNMENT -L- 0 HR. 358
COLLAR ELEV. 2,630.5 ft TOTAL DEPTH 50.8 ft NORTHING 661,818 EASTING 806,645 24 HR. Dry

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/

SPT Core

HAMMER TYPE Automatic

START DATE 07/07/09 COMP. DATE 07/07/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 35.4 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(‘;gv ELEV DE(E)T H v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5f | |0 25 50 75 100} | NO. | /moi| G | ELEV. @) DEPTH (ft
2635 1 B
2630 +  2,630.5 GROUND SURFACE 0.0
-+ I RESIDUAL
T+ S O BRN/ORANGE, SOME MICA, SILTY SAND
2627 5T 20 e -
— 4 4 4 . .l.a - -
2625 I N 26248 5.7
1 W L. SAPROLITE
26225 80 N BRN/GRAY SILTY SAND W/ WEATHERED
T T T N ROCK SEAMS
2620 I , R .
T R I
261757 130 R
+ 4 | 37 |63l2 US>
2615 I - 6329
pu . - .- . e /-
2612 5T 180 : _;—"-/-
: 1 121 18 ) 24 NI IR 71
2610 I I
~
=S o e N a e o e
N
2607571 230 .- \‘\‘ -
+ 8 | 20 | 70 S
90
2605 T : '\"\'
A}
T o\
260251 280 - \
¥ 20 | 38 |62/.4 4
2600 C C 624
T N e
2,597 5T 330 . -_,>’>/- -----
1 E B B RS R - S IR
2595125951 354 i e Lo 25951 354
T 5070.0 ——e0i0.0® <\ CRYSTALLINE ROCK
T %_ MED. GRAY, MED. GRAINED, MOD. TO
1 2 WELL FOLIATED BIOTITE GNEISS
2590 I éffj_
. 2 =
2585 T ~ Oy
P <
1~
T o
- 1.~
2580 -+ @_2,579.7. 50.8
! + - Boring Terminated at Elevation 2,579.7 ft IN
+ 3 CRYSTALLINE ROCK, BIOTITE GNEISS
2575 T :_
2570 T s
2565 I L
2560 T C
2555 T -
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A~ NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

Y CORE BORING REPORT s us”
PROJECT NO. 3502211 | ID. U-4412 | COUNTY  Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft
BORING NO. EB1-B STATION 64+55 OFFSET 29ftRT ALIGNMENT -L- 0 HR. 35.8
COLLAR ELEV. 2,630.5 ft TOTAL DEPTH 50.8 ft NORTHING 661,818 EASTING 806,645 24 HR. Dry
DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core V HAMMER TYPE Automatic
START DATE 07/07/09 COMP. DATE 07/07/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 35.4 ft
CORE SIZE NXWL TOTAL RUN 154 ft DRILLER Coffey, Jr., C.
RUN DRILL RUN STRATA | |
E(Lfgv ELEV DE(;)TH R(%N RATE [REC.ROD o[RS TR0 o DESCRIPTION AND REMARKS
: () (Min/ft) | o % ) % % | G| ELEV.(f) DEPTH (ft)
595,04 . Begin Coring @ 35.4 ft
259511 354 | 5.2 | 1.40/1.0 | (5.1) | (4.9) P 2.505.1 CRYSTALLINE ROCK 354
1 N=60/00| 98% | 94% A
T isomo| 7
1 1:38/1.0 a8
2590 | 2,580.9] 40.6 1:42;1 0 Z
1 52 N219/0.24(5.2) | (5.1) -~
1 1:88/1-0 1 100%| 98% 7‘5-
+ 1°48/1.0 -
1 1'53/1.0 7
2585 | 2 58471 4538 135110 A
T 50 —d&}:ggﬁ 2160 [@2) Yoid
. 2 S
I 1:49/7.0 | 100%) 84% 2
i T4 g A
2580 | 2 579.7. 50.8 1337110 KA 25797 : 50.8
+ o Boring Terminated at Elevation 2,579.7 ft IN CRYSTALLINE ROCK,
1 L BIOTITE GNEISS
2575 I n
2570 I L
2565. I r
2560 1T "
2555 I o
2550 I N
2545 T - ,
2540 I r
I g o
2535 I L
| 2530 1 N
| 1 i
2525 T n
2520 I r
+ -




@ NCDOT GEOTECHNICAL ENGINEERING UNIT s % NCDOT GEOTECHNICAL ENGINEERING UNIT e
BORELOG REPORT | CORE BORING REPORT

NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

PROJECT NO. 3502211  |ID. U-4412 [ COUNTY Haywood | GEOLOGIST Kuhne, J. C. PROJECT NO. 35022.1.1 |iD. U-4412 | COUNTY Haywood ‘ GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft) SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RiCHLAND CREEK GROUND WTR (ft
BORING NO. B1-A STATION 65+54 » OFFSET 35ftLT ALIGNMENT -L- O HR. N/A BORING NO. B1-A STATION 65+54 OFFSET 35ftLT ALIGNMENT -L- ¢ HR. N/A
COLLAR ELEV. 26299 ft TOTAL DEPTH 63.1 ft - | NORTHING 661,872 EASTING 806,750 24 HR. 42.1 COLLARELEV. 2,629.9 ft TOTAL DEPTH 63.1ft NORTHING 661,872 EASTING 806,750 24 HR. 421
DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic DRILL MACHINE CME-550 ° DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 07/10/09 COMP: DATE 07/10/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 21.6 ft START DATE 07/10/09 COMP. DATE 07/10/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 21.61t
DRIVE BLOW COUNT AMP. L ‘ IZE NXWL TOTALRUN 41.5ft" DRILLER Cheek, D. O.
E| ELEV DEE;)T H v . -5 BLOWS ::R FooT V2 SOIL AND ROCK DESCRIPTION CORE S W SRR T
) 0.5ft | 0.5 | 0.5t - 2 ' 75 100 | NO. |/moll ¢ | Eev.m DEPTH (ft ELEV g&"\‘, DEPTH RUN | Rare [REC. | ROD SGI\OIIP. Ree: [ ROD | DESCRIPTION AND REMARKS
® 1w | OO iy | QG LY 6] eeve DEPTH.®)
v ; Begin Coring @ 21.6 ft
2630 . 629.9 GROUND SURFACE . b608.2
T T T SAPROLITE ] ZROREL 21 [ 15 | 4:381.01(13) [ (06) ] 26083 CRYSTALLINE ROCK 216
T S BRN/TAN/WHT, SOME MICA, SILTY SAND T 50 ) 0oo0 SNBT%A\40% | . a0
1 c W/ WEATHERED ROCK SEAMS 2605 I 1:25/1.0 | 3.2 | (1.2) i
262601 39 SRR STARTING AT 13' 1 1:12/1.0 | 64% | 24% o
2625 I D BTN TN | S 5 T Gibe 2
4 « .. ( 2,601.81 28.1 0 1309/1’0 (1 2) (0 0) ?’{jf..
I S 2600 I T 84818 | 26 | 0% o
262101 89 -} +4 0:49/1.0 o
2620 T T - T BN I 0:38/1.0 3
I e G 2,596.81 33.1 0:41/1.0 =7
4 eI - I 5.0 | 0:31/1.0 | (1.2) | (0.5 55
4 R I\ 2505 —+ 0:39/1.0 | 24% | 10% -
261601 139 N 1 0:40/1.0 g
2615 T 7T 74 | 25 oo i 0:48/1.0 7
1 R 2,591.81 38.1 0:52/1.0 5 &
1 . T 50 | 0:32/1.0] (0.1) | (0. 7}
I DR DA 2s00|  T 031/1.0| ‘2% | ‘0% £
261104 189 e e . O 4 0:33/1.0
2610 T 14 | 24 | 27 ) S ‘ 207 I 0:29/1.0
26083 216 T B WEATHERED ROCK 216| 2.586.8. 43.1 937L.0
1 RO R IR AR ‘ I 50 10511.0 | 20) | (1.3)
1 60/0.0 B DR DR B WEATHERED BIOTITE GNEISS / 2585 I 0:38/1.0 | 40% | 56%
1 CRYSTALLINE ROCK i 1:1711.0
2605 N BRN/GRAY, WEATHERED TO FRESH, i 1:42/1.0
1 MED. TO COARSE GRAINED, MOD. TO 2,581.81 48.1 1139110 48.0
1 WELL FOLIATED BIOTITE GNEISS. - 1 50 | 1:2211.0 | (4.6) | (3.8) CRYSTALLINE ROCK
4 EXTENSIVE MISSING WEATHERED 2580 -+ 1:00/1.0 | 92% | 76%
2600 + INTERVALS. 4 1:2111.0
1 i 11710
1 2,576.81 53.1 1:35/1.0
1 I 50 | 1:29/1.0] (47| (3.7)
4 2575 4 1:14/1.0 | 94% | 74%
1 1 1:42/1.0 o
2595 £ 1 1:50/1.0 y'éf—
1 2,571.8.1 58.1 1:57/1.0 o
1 1 5.0 | 1:51/1.0 | (5.0) | (5.0) A
1 2570 4 1:56/1.0 {100% | 100% v~
2590 I 1 211/1.0 Bt
4 1 2:0711.0 o
1 2.566.8. 63.1 2:05/1.0 et 25668 63.1
1 T L Boring Terminated at Elevation 2,566.8 ft IN CRYSTALLINE ROCK
1 2565 I L BIOTITE GNEISS
2585 I I L
T 480 o1 2560 I :_
1 CRYSTALLINE ROCK g T N
2580 I LT. TO MED. GRAY, MED. TO COARSE 8 T k
1 GRAINED, WELL FOLIATED BIOTITE 8 I -
i GNEISS E I -
1 Q| 2555 I -
1 . 1 L
2575 I 8 I -
[ 1 o 1 -
i P-4 1 -
1 z 2550 I L
2570 T ' S -
1 A § T -
1 L 25608 63.1 2| 2545 I -
2565 4 - Boring Terminated at Elevation 2,566.8 ft IN o R -
4 L CRYSTALLINE ROCK, BIOTITE GNEISS W 1 -
I N g I X
4 L @ 2540 1 L
g -
2560 1 r 3 T L
L 3 1
I L = I [
T - 2| 2535 T .
2555 T - @l 1 i
— — m e -
1 L S i -
e — o . u
I i 512530 1 L
<+ - 5 o
2550 E T




@ AN NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
~)\QI¥ BORELOG REPORT

PROJECT NO. 35022.1.1 [ ID. U-4412 ] COUNTY Haywood l GEOLOGIST Kuhne, J. C.

SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft
BORING NO. B1-B STATION 65+33 OFFSET 30ft RT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 2,603.1 ft TOTAL DEPTH 486 ft NORTHING 661,808 EASTING 806,724 24 HR. 16.5

DRILL MACHINE CME-550

| DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/06/09

COMP. DATE 07/06/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 26.5 ft

+,| DRIVE P T AMP. L
E(‘;SV ELEV DE(E)TH BLOW COUNT BLOWS PER FOO sawp. W 0 SOIL AND ROCK DESCRIPTION
{t 0.5ft | 0.5ft | 0.5 | |0 25 50 75 100] | NO. /Mol ¢ | Eev.@ DEPTH (#
2605 1 B
1 - 2,603.1 GROUND SURFACE 0.0
T < SAPROLITE
I BRN/TAN/WHITE SILTY SAND W/
2600759001 32 WEATHERED ROCK SEAMS. TOP 2'
I 1007.2 . 1007.2 M RAILROAD BALLAST/FILL
2595 | > 50491 8o
T % | 25 |75/3 T M
1 ~1001.69
£ Y 4
I 2
26901958991 132 /
T 18 [ 50 | 32 . &i2- D
I . P Rl v
2585 |5 5849 182 — o
T B 4|20 ||| e - D
-4 o o o o - ‘ .
T S\
258015 579 94 232 \
T 011622 |]----]- & - .. D
I R I It N Ei os7e6 » 265
2575 + O 8 CRYSTALLINE ROCK
257404282 0/0.0® D P MED. GRAY, MED. TO COARSE GRAINED
- 60/0.0 S = WELL FOLIATED BIOTITE GNEISS
- (57
L %f-
2570 i a0
7
2565 L
A
i
2560 ?f_
{17 =N
aé’/’f_
(7 =%
2555 zh
25545 4856

2550

2545

2540

2535

2530

PO U U YT W NSNS ST S S ST Y SRS Y YN YUY SUNN URN OO AN WO SRS I T VOUE WU NG WO AU NS SO WA WO SHAY WY ST SO S OO VUG WL Y

-+ et Tt T T T T T T T T T T T

NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09
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Boring Terminated at Elevation 2,554.5 ft IN
CRYSTALLINE ROCK, BIOTITE GNEISS

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

NCDOT CORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

[Y) CORE BORING REPORT 1[5
PROJECT NO. 3502241 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. G
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (t
BORING NO. B1-B STATION 65+33 OFFSET 30ftRT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 2,603.1 ft TOTAL DEPTH 486 ft NORTHING 661,808 EASTING 806,724 24HR. 165
DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 07/06/09 COMP. DATE 07/06/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 26.5 ft
CORE SIZE NXWL TOTAL RUN 19.2 ft DRILLER Coffey, Jr., C. .
RUN STRATA : <
ELEV| Figy [PEPTH RUN| Bire REC.TRQD | SAMP. I'ReC. TROD 5 DESCRIPTION AND REMARKS
® 1 @ @ 1@ iy | DR N R R 16| eeva DEPTH (ft)
573,68 ’ Begin Coring @ 29.4 ft
ZET3TL 298 | 42 | 1:351.0 | (34) | (2.9) Bt CRYSTALLINE ROCK (continued)
+ 1:22/11.0 | 81% | 69% a4
- 1 ] R &z
2570 | 5 559 51 33.6 1'401.0 -
+ 5.0 %ﬁ% (5.0 | (5.0) i
T s . o 0 P4
1 e 100% | 100% =
-+ : y > A
2565 5 56451 386 | | 1aarto Zn
¥ 50 [ 1:46M1.0] (5.0) | (5.0) | o
+ 151110 | 100%| 100% i
T 1:49/1. I
2580 + 1:40/1.0 V"’/j-
2,559.5+4 43.6 1:41/1.0 7~
50 50)| 5.0 T
T 100%] 100% #/f-
4 ” (P .
2555 | 5 554,51 486 o 25505 486
S o Boring Terminated at Elevation 2,554.5 ft IN CRYSTALLINE ROCK,
I - BIOTITE GNEISS
2550 I r
2545 I n
2540 1 L
2535 T '_
2530 I r
2525 I =
2520 I L
. I _
2515 T -
2510 I -
| - -
2505 I r
2500 T -
2495 I -
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AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
[I¥ BORELOG REPORT
PROJECT NO. 35022.1.1 ] ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft]
BORING NO. B2-A STATION 66+58 OFFSET 22ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,596.7 ft TOTAL DEPTH 48.3 ft NORTHING 661,859 EASTING 806,650 24 HR. 12.6

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 06/30/09 COMP. DATE 06/30/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 22.9 1t

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Eh| ELEV D‘:zg)T H : _ \VZE SOIL AND ROCK DESCRIPTION
() 0.5t | 0.5 | 0.5f | |0 25 50 78 100l | NO. | /mol| 6 | EtEV. @y DEPTH (ft
2600 1
I . . GROUND SURFACE 0.0
2505 I T ARTIFICIAL FILL
+ { BRN SILTY SAND W/ ANGULAR GRAVEL
25928] a8 e
I LR I TR e o . 59
2590 I | ALLUVIAL
-4 1. - BRN SILTY SAND W/ GRAVEL
2587 84 89 - 96
T 27188 & - SAPROLITE
2585 I AN BRN/TAN/GRAY SILTY SAND W/
T RN WEATHERED ROCK SEAMS
258284 139 R N
I 10 | 10 | 18 \38“ .
2580 I IO\
257784 189 N
1 5 | 14 | 33 Nz - - |-
2575 T - R 21.7,
T — WEATHERED ROCK 229
257284 239 .. o‘ &7 WEATHERED BIOTITE GNEISS [ |
1 60/0.0 60/0, 2% CRYSTALLINE ROCK
2570 + A LT. TO MED. GRAY, MED. GRAINED, MOD.
-+ = TO WELL FOLITED BIOTITE GNEISS
I 25
1 7
2565 I y','/f'_
4 0l j= -
! Z
- 1~ =
2560 T ?'57‘
— . = .
T =
2555 I *'l':f:-
., . i b
- 0 = b
2550 T ~n
e fl = -y
T @‘ 25484 48.3
T B Boring Terminated at Elevation 2,548.4 ft IN
T - CRYSTALLINE ROCK, BIOTITE GNEISS
2545 I L
1 ~ i
2540 T o
2535 I o
2530 I r
2525 I C
2520 T r

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT

[L¥ CORE BORING REPORT

SHEET

18|us”

PROJECT NO. 35022.1.1 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.

SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft)
| BORING NO. B2-A STATION 66+58 OFFSET 22ftLT ALIGNMENT -L- OHR.  NA

COLLARELEV. 2,596.7 ft TOTAL DEPTH 48.3 ft NORTHING 661,859 EASTING 806,650 24HR. 126

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 06/30/09 COMP. DATE 06/30/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 229

CORE SIZE NXWL TOTAL RUN 2441t

DRILLER Coffey, Jr., C.

NCDOT CORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

RUN DRILL R . STRATA L .
E(Lfgv ELEV DFith’)TH R(%N RATE [ REC. | ROD Sﬁgﬁ RECTRID] 0 DESCRIPTION AND REMARKS
() i/t | % | % ) % | % |G| ELEV.() DEPTH (f)
b572.83 Begin Coring @ 23.9 ft
257281 239 | 44 I\1I :165190% 3.0)] (1.8) 2 /- CRYSTALLINE ROCK (continued)
= ), 0, o, (77N
2570 T 1211.0 | 58% | 41% o5
256844 283 G300 rA -
O N re e 7
I g o i
2585 -+ 1:80/1.0 o
2,563.41 33.3 1:52/1.0 N
¥ 50 | 1:411.0 | (4.9) | 4.9) 20
+ 1:45/1.0 | 98% | 98% f.{;'
+ 1:30/1.0 2
2560 + 1°40/1.0 i
2,558.41 38.3 1:52/1.0 e
¥ 50 | 1:54/1.0 | (5.0) | (6.0) 7t
+ 2:01/1.0 | 100%|100% asn
2555 1 2:07/1.0 T
-+ 1:48/1.0 -
25534+ 433 1:59/1.0 5T
¥ 50 | 1:5711.0 | 5.0)| (5.0) a5
4 2:0451.0 100%| 100% 1 f"‘/’-
+ 1:51/1.0 o8
2550 + 2011.0 '
25484+ 48.3 2:10/1.0 S 25484 483
T - Boring Terminated at Elevation 2,548 .4 ft IN CRYSTALLINE ROCK,
1 - ‘ BIOTITE GNEISS
2545 I C
2540 I C
2535 I o
2530 I L
2525 I L
2520 I I
2515 T -
2510 I r
2505 I -
2500 I L
2495 _':' N
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@ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET @ % NCDOT GEOTECHNICAL ENGINEERING UNIT S:;E/i;

PROJECT NO. 35022.1.1 | ID. U-4412 | counTY Haywood | GEOLOGIST Kuhne, J. C. PROJECT NO. 35022.1.1 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C. ,
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft)
| BORING NO. B2-B STATION 66+40 OFFSET 18ft RT ALIGNMENT -L- OHR.  NA BORING NO. B2-B STATION 66+40 | OFFSET 18ftRT ALIGNMENT -L- OHR.  NA
COLLAR ELEV. 2,596.7 ft TOTAL DEPTH 43.4 ft NORTHING 661,817 EASTING 806,834 24HR.  16.1 . | COLLARELEV. 2,59.7 ft TOTAL DEPTH 43.4 NORTHING 661,817 EASTING 806,834 24HR. 161
DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 06/29/09 COMP. DATE 06/29/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 20.8 ft . | START DATE 06/29/09 COMP. DATE 06/29/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 20.8 ft
DRIVE BLOW COUNT BLOWS PE | samp. L - CORE SIZE NXWL TOTAL RUN 226 ft DRILLER Coffey, Jr., C.
E(Lﬁ‘%" ELEV DE(f':)T H —ToeToer lo »5 S 5 R FOOT75 w0l | no v ) SOIL AND ROCK DESCRIPTION RLN T BT SRR Y
) 5ft | 0.51 | 0. ; ! , - /woil 6 | eev.@ : DEPTH (ft ELEVI Elev DEPTH RUN| RaTE [REC.]ROD S RECTRI| 0 DESCRIPTION AND REMARKS :
o ) (1) ® | ® Min/ft) | 5 % . % % | G| ELEV.(f) DEPTH (ft)
2600 ' b575.94 Begin Coring @ 20.8 ft
—+ . - : 12575 | 2,5759] 208 | 26 | 0:58/1.0 | (0.6) | (0.6) Vv// |_2,575.9. CRYSTALLINE ROCK 20.8
1 -k o 057354 23.4 N=60/0| 21% | 21% z;_
1 [ 2597 .-~ - GROUND SURFACE 0.9 S T 5\ 04106/ 68 | 39) i
2505 T - -l o ARTIFICIAL FILL 1 137/1.0 | 069 | 7% e
I ; ) o BRN/TAN COARSE SAND W/ GRAVEL 2570 T 188118 S
1 S o T 1:34/1.0 <
26025+ 49 e o 2,568.31 28.4 1:44/1.0 : ST
+ 4| 5 | 8 o o T 50 | 1:30/1.0 | (4.6) | (4.5) a5
2550 + o o : T 1:2011.0 | 92% | 90% S
+ SA-2589.5 7.2 2565 T 1:28/1.0 a5
1 A % ALLUVIAL T 1:3111.0 S~
258751 92 /- BRN/RED SILTY SAND AND PEBBLES 2,563.3T 334 1:25/1.0 #j:
¥ T 1 ] 1 WITH BASAL COBBLES T 50 | 1:50/1.0 | (4.9) | 4.7) ST
+ : T 1:44/1.0 | 98% | 94% o
2585 I 120 4 : -
8 2560 1:39/1.0 2
T SAPROLITE -+ 138110 —cn
pean et 140 BRN/GRAY/TAN SILTY SAND W/ 2,558.3T 38.4 1:45/1.0 oy
¥ 16 | 13 | 156 WEATHERED ROCK SEAMS + 50 | 1:45/1.0 ] (5.0) | (5.0) y'.’:j’“
—+ T 1:48/1.0 1 100%| 100% i
580 " -
: T <=z e e 15010 23
[ : LT WEATHERED ROCK 1 o g
2577 5+ 192 [ EE e N R 2.553.3T 43.4 1:49/1.0 T 2,553.3 434
i Jopg LT SN NN IR I 00"2: _ WEATHERED BIOTITE GNEISS s ¥ i Boring Terminated at Elevation 2,553.3 fi IN CRYSTALLINE ROCK,
2575 . 60/0.0 o o c o ~ "60/0. CRYSTALLINE ROCK - il | ’ BIOTITE GNEISS
T LT. TO MED. GRAY, FINE TO MED. 2550 —+ -
1 i GRAINED, MOD. FOLITAED BIOTITE + -
I A GNEISS + -
2570 T T I N
T - 2545 I L
2565 T T I L
T i 2540 I o
| 2560 T r I -
T g~ 2535 I r
2555 T I T L
-+ — 2530 T _
4 I 2,553.3 43.4 + -
T r Boring Terminated at Elevation 2,5563.3 ft IN 1 N
T - CRYSTALLINE ROCK, BIOTITE GNEISS 3 T E
2550 i 3 1 .
T N g1 2525 1 "
4 - - <4 -
o
1 i 8 1 R
2545 T - 5 + B
I - | 2520 I :_
4. - (&)
4 | - Z 1 -
-+ - 2 -+ -
4 | 15} 4 L
2540 I [ 2 I L
T - 0| 2515 I r
1 B ] + -
o ] -
4 - o] i
2535 T i il I C
- - ol 2510 1 i
1 i 2 1 L
4 = % + L
T C o 1 -
2530 T B 3 . o
4 - 3] 2505 I -
T - w
-4 - . -
- [} L.
I i 2 I
- w - -
2525 I r w 4 -
T C | 2500 I r
o 1 L
+ I =
4 L o 4 L
=3 P . -
2520 T r 2




NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
PROJECT NO. 35022.1.1 l ID. U-4412 l COUNTY Haywood I GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK . GROUND WTR (ft)
BORING NO. B3-A STATION 67+69 OFFSET 26ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 2,598.0 ft TOTAL DEPTH 58.8 ft NORTHING 661,873 EASTING 806,957 24 HR. 23.0
DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 07/14/09 COMP. DATE 07/14/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 35.3 ft
DRIVE BLOW COUNT P T AMP. L
E(LﬂE)V ELEV D%'BTH BLOWS PER FOO save | W o SOIL AND ROCK DESCRIPTION
() | 0.5ft | 0.5ft | 0.5ft | |0 2P %0 75 1001 | NO. | /Mol G | ELEV.() DEPTH ()
2600 1 |
1 | 2,598.0 GROUND SURFACE 0.0
T T S ROADWAY EMBANKMENT
2505 1 1 t % BRN SILTY SAND W/ ANGULAR GRAVELS
. ] K
259347 46 -1 t-
1 214" . Ifw MoLET
4 A L=
2590 T { L g
25884T 96 - i
1 1 3] 7 : +16 MR
o
2585 _—: 1 —-—2,5855 ST TOVIAL i -12.5
25834T 146 - - \‘ R - BRN SANDY SILT W/ PEBBLES AND
:: 3 3 9 Caiz | M - GRAVEL
2]
2 580 5T 175 - =
2580 6T RECRET N 29
2578471 196 s ‘ T
+ 718 [ 14 ||| e
2575 I v
257341 246 N IR R R 25741 223
SAPROLITE
T 20§ 22 |12 40 j‘ju‘\j oo BRN SILTY SAND
2570 1 S
2568471 296 ot AR - *’\'\' -t 2 568.0 30.0
I I EEET R I I B o WEATHERED ROCK |
o565 1 _ 1oo¢ WEATHERED BIOTITE GNEISS
2563471 346 T Tttt R R
o e .. P C e e - L. 2562.7 35.3
DO DR D B 4 < CRYSTALLINE ROCK
2560 + z TAN/MED. GRAY, MED. TO COARSE
4 A GRAINED, MOD. TO WEL FOLIATED
+ A BIOTITE GNEISS. WEATHERED FROM
I 7 35.3'-45'
2555 I ZZ:_
I o
I T
2550 o
+ 7
I 2
7/
-+ ;,’l’/{f-
2545 I S
1 ey
2540 —+ 25005 58.5
T i Boring Terminated at Elevation 2,539.2 ft IN
T - CRYSTALLINE ROCK, BIOTITE GNEISS
2535 I N
2530 I -
2525 I N
2520 T -

SHEET

~ N NCDOT GEOTECHNICAL ENGINEERING UNIT nef s

Y1¥ CORE BORING REPORT

PROJECT NO. 3502211  |ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft)
BORING NO. B3-A STATION 67+69 OFFSET 26ft LT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,598.0 ft TOTAL DEPTH 58.8 ft NORTHING 661,873 EASTING 806,957 24 HR. 23.0
DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 07/14/09 COMP. DATE 07/14/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 35.3 ft
CORE SIZE NXWL TOTAL RUN 23.51t DRILLER Coffey, Jr., C.
RUN DRILL RUN STRATA | | ,
ELEV| g py [DEPTHRUN} pare [RECTROD SRHP- [RECTRADY o DESCRIPTION AND REMARKS
() () W) () (Min/ft) &/o) (% ) % % | G| ELEV. (ft) . DEPTH (ft)
P562.74 ' Begin Coring @ 35.3 ft
256271 353 | 3.5 | 1.201.0 | (3.5) | (2.7) PA 25627 CRYSTALLINE ROCK 353
. 0, 0, (PN
Z
2,559.7T 38.8 oat08 7/
T 50 [0l @008 -
1 1:05/1.0 | 82% | 36%
1:35/1.0
2555 T 1:281.0
2,554.7T 43.8 1:12/1.0
T 50 | 1:25/1.0 | (4.3) | (3.2)
T 1:29/1.0 | 86% | 64% g
1:56/1.0 %
T 2:09/1. s
2590 ) su0.7T 488 2:15/1.0 Vi
T 50 | 2:03/1.0| (5.0) | (5.0) o
T 1:58/1.0 | 100% | 100% o
T 2:16/1.0 a0y
2545 1 2:08/1.0 T
2,544.7T 53.8 1:57/1.0 <)
I | 50 | 2:10/1.0 | (5.0) | (5.0) i
T 1:57/1.0 | 100% | 100% a8
T 2:08/1.0 T ‘
B - - Boring Terminated at Elevation 2,539.2 ft IN CRYSTALLINE ROCK,
T - BIOTITE GNEISS
2535 T L
+ -
2530 I »
2525 I C
2520 I N
2515 T -
2510 T ‘_
! I .
2505 T -
2500 T n
2495 I L
2490 I _
2485 I :.

NCDOT CORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09




AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
1Y BORELOG REPORT
PROJECT NO. 35022.1.1 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft)
BORING NO. B3-B STATION 67+44 OFFSET 17ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,598.0 ft TOTAL DEPTH 53.4 ft NORTHING 661,827 EASTING 806,938 24 HR.0 CAVED

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/15/09

COMP. DATE 07/15/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 26.6 ft

2540

2535

2530

2525

NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/06/09

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(!;gv ELEV D%:;” \ ) SOIL AND ROCK DESCRIPTION
{f 0.5ft | 0.5ft | 0.5ft | |0 i =0 75 1001 NO. | /moil 6 | EEv. DEPTH (f)
2600 1 n
T : " 2,598.0 GROUND SURFACE 0.0
1 T N ROADWAY EMBANKMENT
1 o & BRN SILTY SAND W/ GRAVEL
2595 RN | [Py
25937+ 43 -1 - L_':
I 3 3|5 s - M LC
1 S e
2590 I i W3
258874 93 N IL_.:::‘
I 51518 (] o M T
I I L} 25857 12.3
2585 T ! » : = ALLUVIAL '
268374 143 I BRN, SILTY SAND AND FINE SAND W/
T T2 2| da--|- M PEBBLES, COBBLES AND BOULDERS
:: .\\. - -
2580 ol
T ~ 2,579.4 18.6
25787+ 193 IR B R B SAPROLITE -
T 1B p 1830 ey M DK. BRN, SOME MICA, SILTY SAND W/
: 1 RS DRV WEATHERED ROCK SEAMS
2575 I S AN
25737+ 243 P Y 2 B
+ 36 | 28| - - | " - M
2587147 266 ottt R ek M 9 25714 26.61
2570 - 50700 .- 60/0.09 i CRYSTALLINE ROCK
- >~ MED. GRAY, MED. GRAINED, MOD.
r 2 FOLIATED BIOTITE GNEISS
A 7
2565 r
2560 B
2555 i
2550 -
2545 N 25446 534

PRSSTISNT SN S DU SO WONT SOON SO S WY WO ST SN SN SN YT SONN SN AT YUY S SHT SN O AN ST NNC SOUUT URU SO YN WU ST VU VUV YT ST ST VRN [NE VUN YOO YOO WO BUNE VOO0 YOO YOUL WV Y

2520

1"1‘1'|ll|'(l‘flll‘ll!!

Boring Terminated at Elevation 2,544.6 ft IN
CRYSTALLINE ROCK, BIOTITE GNEISS

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT |

[1¥ CORE BORING REPORT

SHEET

21|us”

| GEOLOGIST Kuhne, J. C.

PROJECT NO. 35022.1.1 | ID. U-4412 | COUNTY Haywood

SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft)
BORING NO. B3-B STATION 67+44 OFFSET 17RRT ALIGNMENT -L- OHR.  NA
COLLAR ELEV. 2,598.0 ft TOTAL DEPTH 534 ft | NORTHING 661,827 EASTING 806,938 24 HR.0 CAVED

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/15/09

COMP. DATE 07/15/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 26.6 ft

CORE SIZE NXWL

TOTAL RUN 26.8 ft

DRILLER Coffey, Jr., C.

NCDOT CORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

RUN DRILL RUN STRATA | | ;
ELEV) gy |PERTHIRUN| gate [REC-TROD STHP- |RECTRADY o DESCRIPTION AND REMARKS
™1 @ @ | @) iy | G| % 9L % el eevm DEPTH (ft
p571.38 Begin Coring @ 26.6 ft
2570 | 280141 268 | 18 [ 221401 (1.7) | (1.7) B 25714 ~ CRYSTALLINE ROCK 266
2/569.64- 28.4 N=60/6.0| 94% | 949% Yy ,
T 50 1:50/0.8/6-97/ 25 p;{:f-
1 247/1.0 | . N g
I 2'04/1.0 | 58% | 58% .~
! Lo !
2565 5 564,61 33.4 0'57/1°0 o
+ 5.0 | 0:48/1.0| (2.6) | (2.2) ;fér
+ 0:59/1.0 | 52% | 44% 2
+ 1:42/1.0 Eﬂf—
2560 1 1'57/1.0 a8
2,559.64- 38.4 2:03/1.0 o
T 50 [ 1:35/1.0 | 4.0) | 2.5) e
+ 1:42/1.0 | 80% | 50% g o
+ NONE/1 g gg‘j-
-+ NONE/1.0 i
2555 ] 5 554.64- 43.4 NONE/1.0 e
T 50 | 123110 | (4.9) | 4.7) )
+ 1:52/1.0 | 98% | 94% V.’ff—
1 2:05/1.0 s
2550 4 217/1.0 o
0!2549.6+ 48.4 2:02/1.0 Ny
5.0 | 1:45/1.0 | (4.8) | (4.5) a5
+ 1:48/1.0 | 96% | 90% %
+ 1:42/1.0 "
+ 1:55/1.0 s
25451 5 544 64 53.4 1:50/1.0 H 25446 53.4
T - Boring Terminated at Elevation 2,544.6 ft IN CRYSTALLINE ROCK,
+ - BIOTITE GNEISS . ,
2540 1 n
2535 I -
2530 I ‘_
2525 I :.
2520 I C
2515 I -
2510 I C
2505 I :_
2500 I ;
2495 1 o




@ 6 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
(1Y BORELOG REPORT

PROJECT NO. 35022.1.1 [ ID. U-4412 ] COUNTY Haywood ] GEOLOGIST Kuhne, J. C.

SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft)
BORING NO. B4-A STATION 68+70 OFFSET 16ftLT ALIGNMENT -L- - 0 HR. N/A
COLLARELEV. 2,593.6 ft TOTAL DEPTH 39.1ft NORTHING 661,884 EASTING 807,056 24 HR. 12.7

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/16/09 -

COMP. DATE 07/16/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 16.8 ft

NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E:-ﬁ‘;v ELEV DE(%T H : v o SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5t | 0.5ft | |0 %5 50 75 1001 | NO. |/moll G | ELEv. DEPTH (1)
2595 1 |
4 L 2,593.6 GROUND SURFACE 0.0)
L B PR ALLUVIAL
+ 4 - - BRN/RED SILTY SAND
2590 I B
2588 7+ 49 - l- - -
is 2 5 3 . k& ..
2585 T A 9.0
\ ;
25837+ 99 e . R SAPROLITE
+ 4 6 | 10 RS - R BRN/TAN SILTY SAND W/ WEATERED
+ B B S ROCK SEAMS
2580 1 Bl —., sl 139
25787+ 149 Ce WEATHERED ROCK
1 100/.4 .. mo/,zi WEATHERED BIOTITE GNEISS
257684 16 8 [ | 2576.8 . 16.8i
2575 ¥ 60/0.0 . 6060, 2 CRYSTALLINE ROCK
-+ : - LT. TO MED. GRAY, FINE TO MED.
4 A GRAINED, POOR TO MOD. FOLIATED
4 4 BIOTITE GNEISS .-
= ‘/
A
| 2570 I 2z
7
- r] |7 -
-+ VA
2565 1 #:ff”
e 7] 1 —
= '’ 12 -
2560 T a5
A
- 7] j=r -
. (P -
2555 T ?‘;7‘
I . —2554.5 38.1
T - Boring Terminated at Elevation 2,554.5 ft IN
T - CRYSTALLINE ROCK, BIOTITE GNEISS
2550 I o
2545 I -
2540 I n
I i
2535 I N
2530 T o
2525 I -
2520 I :.
2515 T 8

NCDOT CCRE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT |

SHEET

CORE BORING REPORT 22|45
PROJECT NO. 35022.1.1 I ID. U-4412 l COUNTY Haywood | GEOLOGIST Kuhne, J. C.
| SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft
BORING NO. B4-A ' STATION 68+70 OFFSET 16ft LT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 2,593.6 ft TOTAL DEPTH 39.1 ft NORTHING 661,884 EASTING 807,056 24 HR. 12.7

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/16/09

COMP. DATE 07/16/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 16.8 ft

CORE SIZE NXWL

TOTAL RUN 223 it

DRILLER Coffey, Jr., C.

RUN DRILL RUN STRATA_| L N
ELEV) pipy [DEPTH RUN| gate [REC.TRAD| SPP- RECTRADY o DESCRIPTION AND REMARKS
® 1w | OO i | P OO 6 mevm DEPTH ()
2576.8 Begin Coring @ 16.8 ft
25768 168 | 23 | 2:47/1.0 | 23) | 2.3) BA 25768 CRYSTALLINE ROCK 168
2575 | 5 574.5+ 19.1 N=60/0.0| 100% | 100% 2 . .
T 50 \0'52/0:3/ (5.0) | (5.0) 218
T 2:39/1.0 | 100% | 100% s
+ 2551/1°0 Zh
I 23310 7
2570 2,569.5+ 24.1 24510 “
I 5.0 [2:37/1.0 | (6.0) | (5.0) o
T : :44/1°0 | 100% | 100% s
: 245110 a4
2565 + 2:3011.0 =i
2,564.51 29.1 2:42/1.0 =
+ 5.0 | 2:56/1.0 ] (5.0) | (5.0) 7
T 2:50/1.0 { 100%| 100% as
+ 2:44/1.0 f'{;_
+ 2:39/1.0 L
2560 | 5 559,54 34.1 2:31/1.0 o
¥ 5.0 | 2:38/1.0 | (5.0) | (5.0) r i
+ 2:41/1.0 | 100% | 100% /é- =
+ 2:52/1.0 A
2655 T 2:47/1.0 Vi
2,554.54- 39.1 241110 Fo 24— 2,554.5 39.1
F - Boring Terminated at Elevation 2,554.5 ft IN CRYSTALLINE ROCK,
T - BIOTITE GNEISS
2550 I r
2545 T =
2540 1 n
2535 I »
2530 I =
2525 I L
2520 I =
2515 I -
; I -
2510 T n
i T -
2505 1 -
2500 T -




AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
1P BORELOG REPORT
PROJECT NO. 3502211 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J.C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft
BORING NO. B4-B STATION 68+42 OFFSET 19ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,589.6 TOTAL DEPTH 37.7 ft NORTHING 661,839 EASTING 807,038 24 HR. 8.8

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/17/09

COMP. DATE 07/17/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 16.6 ft

NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

| DRIVE ] L -
ELEV| 'y [DEPTH BLOWCOUNT BLOWS PER FOOT sawp. W 0 SOIL AND ROCK DESCRIPTION
® | " ® | ostt|osft | osit | |0 G 50 75 100/ | NO. | /mol| G | Etev. () DEPTH (ft)
2590 4 | 2,589.6 GROUND SURFACE 0.0
in - ALLUVIAL :
+ k- BRN/TAN SILTY SAND W/ COBBLES AND
+ P BOULDERS :
258601 36 |- -
2585 I T 2 | 2 ||Lda
~
258101 86 N
2580 7 L 8 | 4 | 22 O 99
I . L SAPROLITE
1 Rt N AR BRN/TAN SILTY SAND W/ WEATHERED  ,, »
257601 1386 - T ROCK SEAMS ‘ -
SR WEATHERED ROCK
2809 T 10013 100 ; BRN/TAN WEATHERED ROCK W/
257301 166 o SAPROLITE SEAMS. 166
i 50/0.0 T 600, 2 CRYSTALLINE ROCK
1 ﬁh LT. GRAY, COARSE GRAINED, POORLY
2570 4 = FOLIATED BIOTITE GNEISS W/ HIGH
1 LA QUARTZ CONTENT FROM 22' TO
1 ;‘r?r TERMINATION
4 9/(;}. .
2565 1 A
4 é’%_
e 1~ B
2560 T ~zn
1~
T 2
(P
T ;‘5
2555 I DA
T ) V'-f/;' 2551.9 37.7
1 L Boring Terminated at Elevation 2,551.9 ft IN
2550 1 = CRYSTALLINE ROCK, BIOTITE GNEISS
2545 I -
| 2540 I '_
2535 I -
2530 I -
2525 I o
2520 I n
2515 I =
2510 T 8

Z~ W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

[T CORE BORING REPORT 23( 45"
PROJECT NO. 35022.1.1 |ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft
BORING NO. B4-B STATION 68+42 OFFSET 19ft RT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 2,589.6 ft TOTAL DEPTH 37.7 ft NORTHING 661,839 EASTING 807,038 24 HR. 8.8
DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 07/17/09 COMP. DATE 07/17/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 16.6 t
CORE SIZE NXWL TOTAL RUN 21.1ft DRILLER Cheek, D. O.
: N STRATA | L
etev| RN IpeprH Run| BRI REG [ RAD | SAVP. IReC.TROD| o : DESCRIPTION AND REMARKS
® | w | OO g | PP WO 6] mevm DEPTH ()
P573.03 Begin Coring @ 16.6 ft
o713 . T 11011 (0.8) | (0.0 VA 25730 CRYSTALLINE ROCK 66
S T T G D 7
25701 - T ~ 1 2:40/1.0 e =i
i 254110 | 4.5 | (3.4 7
+ 5471170 | 90% | 68% s
1 2551.0 A
2566.91 22.7 315110 aZN
T 50 | 3:37/1.0 | (5.0) | (4.9) 2
2565 T 4:50/1.0 | 100%| 98% y -
T 4:45;} 9 2
4 5:37/1. -
2561.9] 27.7 6:41/1.0 2
T 50 | 3:35/1.0 | (5.0) | (4.8) )
2560 1 3:1751.0 100%| 96% Vi
T 3:5111.0 o
T 3:05/1.0 f"/‘:_
2,556.91 32.7 3:32/1.0 <
T 50 |NONE/1.0 (5.0) | 4.7) A
2555 A NONE/1.0 100%| 94% -
T NONE/1.0 @z
1 NONE/1.0 A
2551.97 377 NONE/1 g A 25519 4 . ‘ 377
1 N Boring Terminated at Elevation 2,551.9 ft IN CRYSTALLINE ROCK,
| 2550 I o BIOTITE GNEISS
2545 I -
| 2540 I r
2535 I .
2530 T .
2525 I "
] T N
S I N
8 4 R
('59}‘2520 I o
= 4o -
O b=
Q I
Ol T u
4 4 -
Zl2s515 I o
o
5] 1 L
w -
8 1
(e} -+ -
o -
2| 2510 T C
4 I
(] -+ -
l.ul -+ b
(D 3
Q B
o 4 -
& 2505 I a
o T i
<
% -+ -
u T i
g| 2500 I -
w - -
W 4 "
[o] -+ L
O - =
E| 2405 I -
D b
] T
-4




2 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
~/ \LM¥ BORELOG REPORT |
PROJECT NO. 35022.1.1 | ID. U-4412 | COUNTY  Haywood | GEOLOGIST Kunne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft)
BORING NO. B5-A STATION 69+78 OFFSET 34ft LT ALIGNMENT -L- OHR.  NA
COLLAR ELEV. 2,631.9 TOTAL DEPTH 60.4 ft NORTHING 661,933 EASTING 807,151 24HR. 340

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/21/09

COMP. DATE 07/21/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 41.3 ft

NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

DRIVE BLOW COUNT . BLOWS PER FOOT SAMP. L
E(Lfg" ELEV DE(%T“ . ; v ) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5t 2 50 75 100) | NO. | /moil 6 | etev. @ DEPTH ()
2635 1 B
I 2,631.9 GROUND SURFACE 0.0
I T SAPROLITE
2630 I 1 BRN/TAN SILTY SAND W/ WEATHERED
1 1 ROCK SEAMS
26268L 51 ::}:
2625 1 7 10 e - Qe
1 o\
1 AR
26218+ 101 P \ e e e
2620 1 1| 12 | 1 R
1 AR
261684 151 Voo
2615 I 14 22| 12 .\34.\.
1 i
T c < 2612.2 19.7
2B B 2 T30 © o 100] WEATHERED ROCK
2610 I : 100+8 BRN/TAN WEATHERED ROCK
1 IR E 2,608.1 238
5 608 81 25 1 - ~T100 SAPROLITE :
I 12 | 25 | 28 ¥ .. BRN/GRAY SILTY SAND W/ WEATHERED
2605 £ 53 ROCK SEAMS
1 \ ..
-+ .\ - .
26018+ 301 R .
2600 1 11| 25 | 34 - s
1 LA,
7
I i
2.596 84+ 35 1 PR /./ ..
2505 1 5 | 10 | 14 NN A
1 b R B
1 Rk SN PR
2591 84 401 ST~ .
~ o sl 25913 406
2500 |2.890 61 413 | 10 110012 R Z WEATHERED ROCK
T 60/0.0 60/0.0% SN BRN GRAY WEATHERED ROCK
1 a0 CRYSTALLINE ROCK
1 y.f K LT. TO MED GRAY, FINE TO COARSE
2585 1 250 GRAINED, POOR TO MOD. FOLIATED
1 S BIOTITE GNEISS
T p,—'/f_
- (7=
2580 T =
+ i
- (57 2
2575 I ;‘é’;;
- () =
+ G2 os7is 60.4
2570 T o Boring Terminated at Elevation 2,571.5 ft IN
T — CRYSTALLINE ROCK, BIOTITE GNEISS
2565 I [
2560 I o
2555 T 8

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT

[L¥ CORE BORING REPORT

SHEET

24[us

PROJECT NO. 35022.1.1 [ ID. U-4412 1 COUNTY Haywood | GEOLOGIST Kuhne, J. C.

SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft
BORING NO. B5-A STATION 69+78 OFFSET 34ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,631.9 ft TOTAL DEPTH 60.4 ft NORTHING 661,933 EASTING 807,151 24 HR. 34.0

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/21/09

COMP. DATE 07/21/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 413 ft

CORE SIZE NXWL

TOTAL RUN 19.11t

DRILLER Rose, G. K.

2540

Tttt

2535

I

2530

2525

|

2520

2515

3

NCDOT CORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/08
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RUN DRILL RUN STRATA | L ]
ELEV g1 gy DEPTH Rg)N RATE | REC. [ ROD SAMP. RECTRAD o DESCRIPTION AND REMARKS
® () @® |« Min/ft) | % | % ) % % | G| ELEV.(ft) DEPTH (ft)
P590.56 Begin Coring @ 41.3 ft
259061 41.3 | 4.1 5%10//10% @nley A~ 25906 CRYSTALLINE ROCK 413
-+ = , 0, 0, ’ (P27 =
T %22?;1‘8 100%| 100% /./7_
2,586.51 454 2:42/1.1 %-
2585 T 5.0 | 2:5111.0 (50) (50) =
- 2:47/1.0 | 100%| 100% I
T 2:55/1.0 i
T 2:52/1.0 2
2,581.5+ 50.4 2:44/1.0 ﬁ?: R
+ 50 | 2471.0| (4.6) | (4.6) 2 A
2580 -+ 2:4411.0 | 92% | 92% V"ff-
T 2:37/1.0 A
: T 2:48/1.0 V"/f -
2,576.51+ 55.4 2:33/1.0 ,‘—"{f—
2575 T 5.0 NO | (48)](4.8) s
T DATA1.0 96% | 96% o
‘ T DA’rl"l/é)I’l 0 V,’/; i
2,571.51 604 DATA/1.0 A 2571.5 i i ] 60.4
2570 ES NO Boring Terminated at Elevation 2,571.5 ft IN CRYSTALLINE ROCK,
4 DA%M BIOTITE GNEISS
T ATA/
2565 I
2560 T
2555 T
2550 T
2545 T

llllIlI|l‘llll‘llll'llll'lllll-llll‘l]llllll“lll||lll’lll!“|




NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
YY) BORELOG REPORT
PROJECT NO. 3502211 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft
BORING NO. B5-B STATION 69+18 OFFSET 17ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 26176 ft TOTAL DEPTH 33.2t NORTHING 661,866 EASTING 807,111 24 HR. Dry

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 06/26/09

COMP. DATE 06/26/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 12.2 ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV D";g)T H ] . v 0 SOIL AND ROCK DESCRIPTION
() 0.5t | 0.5t | 0.5t | |0 2 50 7 100} | NO. /Mol 6 | eev.m DEPTH ()
2620 1 N
I [ 26176 GROUND SURFACE 00
£ T F ROADWAY EMBANKMENT
2515 1 - ok 26156 GRAY ABC W/ SANDY GRAVEL 20
4 ; SAPROLITE
261360 40 o T " BRN/TAN SITLY SAND, SOME MICA
1 . ez
1 A
2610 I » N
26086+ 90 - . --\\- R - - -
I Bl es M
2605 | 2.6054T 122 : T~ i 26054 122
-+ 50/.05 “n CRYSTALLINE ROCK
T i 26034 BIOTITE GNEISS W/ WEATHERED SEAMS__14.2
1 ;{,?‘ ‘ NON-CORED
T -~ CRYSTALLINE ROCK
2600 I =i LT. TO MED. GRAY, MED. TO FINE
I a0 GRAINED, MODERATELY FOLIATED
I ?,;{‘ R BIOTITE GNEISS
- ‘/\_
4 -
2595 I %gf_
I N
T 7L
2590 T ?’/7 -
1 7]
4 -
2585 -1 TA—2,584.4 33.2
T B Boring Terminated at Elevation 2,584.4 ft IN
1 - CRYSTALLINE ROCK, BIOTITE GNEISS
2580 I '_
2575 I "
2570 I .
2565 I C
2560 I -
2555 I o
2550 1 C
2545 I »
2540 T B

NCDOT CORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

~ W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

XY CORE BORING REPORT ‘ 2545
PROJECT NO. 35022.1.1  |ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft})
BORING NO. B5-B STATION 69+18 OFFSET 17ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 26176 ft TOTAL DEPTH 33.2ft NORTHING 661,866 EASTING 807,111 24 HR. Dry

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 06/26/09

COMP. DATE 06/26/09

SURFACE WATER DEPTH N/A

DEPTH TOROCK 12.2 ft

CORE SIZE NXWL

TOTAL RUN 17.5ft

DRILLER Coffey, Jr., C.

RUN DRILL RUN STRATA | | .
ELEV) gev \PERTHIRUN| RaTE [REC [ RODT) SUUP- [RECTRAD | 0 DESCRIPTION AND REMARKS
® () Minfft) | % | % : % % | G| ELEV.(ft) DEPTH ()
2601.9 Begin Coring @ 15.7 ft
280781 15.7 1 25 | 1:4711.0] (2.5) | (2.5) ) ;,{4- CRYSTALLINE ROCK (continued)
26001, co0 41 182 1:5711.0 | 100%| 100% -
2994 10, 1:02/0.5 A
50 el GO |60 y,‘f
T 2:08/1.0 | 100%]100% >
T 1:59/1.0 7
2595 T 2:03/1.0 A
2,504 41 23.2 2:11/1.0 &
+ 50 | 1:48/1.01 (4.7) | 4.7) a5
+ 1:31/1.0 | 95% | 95% T
T 2:04/1.0 azn
+ 1:4711.0 7t
2590 | 5 589,41 28.2 1:30/1.0 [
+ 50 | 1:571.0 ] (5.0 | (5.0) =t
T 212110 | 100%| 100% az
T 2:04/1.0 oy
T 2:09/1.0 o
2585 | 5 584.4+ 33.2 213/1.0 72,5844 332
‘ + B Boring Terminated at Elevation 2,584.4 ft IN CRYSTALLINE ROCK,
I - BIOTITE GNEISS
2580 I »
2575 T r
2570 T L
2565 I L
2560 T -
2555 I -
2550 I ‘_
| I i
2545 I o
2540 I -
) T i
2535 I n
! 1 i
2530 I r
2525 I »
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/W NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT

SHEET

| GEOLOGIST Kuhne, J. C.

PROJECT NO. 35022.1.1 |ID. U4412 | COUNTY Haywood

SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft)
BORING NO. EB2-A STATION 70+07 OFFSET 14ft LT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,637.5 ft TOTAL DEPTH 543 ft NORTHING 661,926 EASTING 807,185 24HR. 375

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/24/09

COMP. DATE 07/27/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 45.5 ft

NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/06/09

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV) gLpv |PEPTH A/ ) SOIL AND ROCK DESCRIPTION
® | & ® | osft| 0.5f | 0.5it | |0 25 50 3 1001 | NO. | /moil 6 | ElEV. () DEPTH (ft
2640 1 B
1 | 26375 GROUND SURFACE 00
T -1 - I SAPROLITE
2635 T -1 - BRN/TAN SILTY SAND W/ WEATHERED
T i — ROCK SEAMS
26326+ 49 [ I A i
4 2 8 8 . *16 .
2630 I UYL
+ ~ - -
26276+ 99 SRR BRI \\-\-~
+ 20 | 38 | 31
I RS AR B, Lo
2625 T z
4 .. /,
e
262261 149 R P
10 | 16 | 13 S @
2620 I A
26176+ 199 A
¥ S8 [0 &
2615 I R
Y
4 AN - -
261264 249 T R N I
+ 1 | 26 | 24 R IR VP
2610 I SRR R Bt "
1 T~ ; 2,609.0 285
1 T T I i 7/ ; WEATHERED ROCK
26078+ 299 24 | 32 1 33 AU IR ESRESE 2 ’éz‘ GRAY/WHITE/TAN, WEATHERED BIOTITE
1 . AR IDER BN -4 V% GNEISS W/ SAPROLITE SEAMS
2605 T o 2
I e v
260261 349 . ? g
1 27 |100/.3 106+@ ﬁ
2600 I 106 Z
1 T4 25080 395
2,597 6" 399 T i T oo l—&j—j"fj“j"‘—““1oo' SAPROLITE
2505 4 IR B & S BRN/TAN, SOME MICA, SILTY SAND
-+ - . .\.“s\. .
~ < 2,593.1 44.4
AN R TR RRPN: 25820 WEATHERED ROCK 455
1 —— : <) \ WEATHERED BIOTITE GNEISS _f
2590 60/0.0 . -60/0.0 74
—+ ’ 9:,;4_. CRYSTALLINE ROCK
+ - LT. TO MED. GRAY, MED. TO COARSE
T .~ GRAINED, POOR TO MOD. FOLIATED
T Ve BIOTITE GNEISS
1 fl’//'j— 25832 54.3
1 Boring Terminated at Elevation 2,583.2 ft IN
1 i CRYSTALLINE ROCK, BIOTITE GNEISS
2580 T -
2575 I -
2570 I L
2565 I :_
2560 T -

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT

LL¥ CORE BORING REPORT

SHEET

; 26 (45"

PROJECT NO. 35022.1.1

[1D. U-4412

| COUNTY Haywood

} GEOLOGIST Kuhne, J. C.

SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft)
BORING NO. EB2-A STATION 70+07 OFFSET 14ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 2,637.5 ft TOTAL DEPTH 54.3 ft NORTHING 661,926 EASTING 807,185 24 HR. 375

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/24/09

COMP. DATE 07/27/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 44.4 ft

CORE SIZE NXWL

TOTAL RUN 881t

DRILLER Coffey, Jr., C.

RUN DRILL N STRATA | L ]
ELEV| £ipy DFE%TH R(%N RATE |REC.|ROD Seor- | ReECTRAD] o DESCRIPTION AND REMARKS
® | @ iy | % | G 919 1] eevm DEPTH (f)
b591.94 Begin Coring @ 45.5 ft
Z5920] 455 | 3.8 A:’;:%S(%% (3.6) | (3.6) & CRYSTALLINE ROCK (confinued)
= A o, 0, 1.2,
st Tt e
2,588.2T 49.3 LTS : ST
25 30 5:41/0.8 IR %;j*—
1 6:26/1.0 A
1 3:44/1.0 | 104%| 104% =
2585 5:55/1.0 =R
T 7:20/1.0 I
2,583.2T 54.3 6:14/1.0 £d 25832 : 54.3
T B Boring Terminated at Elevation 2,583.2 ft IN CRYSTALLINE ROCK,
T r BIOTITE GNEISS
2580 I »
2575 I L
2570 I f_
2565 I -
2560 I r
2555 I »
2550 T -
2545 I L
2540 T »
2535 I -
2530 I -
2525 I L
2520 T -
2515 I -

NCDOT CORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09




% NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
~/\{I@ BORELOG REPORT
PROJECT NO. 35022.1.1 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft}
BORING NO. EB2-B STATION 69+80 OFFSET 14ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,644.7 ft TOTAL DEPTH 39.9 ft NORTHING 661 ,889 EASTING 807,170 24 HR. Dry

DRILL MACHINE CME-550

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 07/28/09

COMP. DATE 07/28/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 28.4 ft

NCDOT BORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L :
E(Lfgv ELEV DE«‘;T H v ol SOIL AND ROCK DESCRIPTION
() 0.5f | 0.5t | 0.5ft 25 50 75 1001 | NO. |/moil ¢ | ELEV.() DEPTH (f)
2645 £ L_2644.7 GROUND SURFACE " 0.
I N SAPROLITE
1 < - BRN/TAN/RED SILTY SAND
- .- . l. -
2640 |9 6a017 46 e
T 4 4 S - _;\13_
I AW
+ -\
2635126351] 96
1 s | 13 | 14 ez . .
1 L T 13.1
1 L WEATHERED ROCK -
2630|2630 11 146 B
T K] —o60/0.19 WEATHERED BIOTITE GNEISS
16.8
T A SAPROLITE
1 A BRN/TAN SILTY SAND W/ WEATHERED
2625|26251] 196 \ ROCK SEAMS
T 7 | 12 | 52 YR .
-+ o - .‘.\ - . -
+ R b
<+ .\_ . .
2620 | 2620 1T 248 S 251
T 79 {70072 100,29 WEATHERED ROCK
+ - - ‘GRAY WEATHERED BIOTIT GNEISS
+ 28.4
2615281511 296 T CRYSTALLINE ROCK
T 60/0.0 60/0.09 MED. TO DK GRAY, FINE TO MED.
T Co GRAINED, WELL FOLIATED BIOTITE
1 GNEISS
2610 T
2605 T : 39.9
1 N Boring Terminated at Elevation 2,604.8 ft IN
1 R CRYSTALLINE ROCK, BIOTITE GNEISS
2600 I "
2595 T "
2590 T n
2585 T B
2580 I =
2575 I -
2570 I N
2565 T I

SHEET

NCDOT CORE SINGLE U4412_BRIDGE_BORELOGS.GPJ NC_DOT.GDT 08/03/09

XD Cone BoRING REPORT i 21[vs
PROJECT NO. 35022.1.1 | ID. U-4412 | COUNTY Haywood | GEOLOGIST Kuhne, J. C.
SITE DESCRIPTION BR. NO. 55 ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK GROUND WTR (ft ‘
BORING NO. EB2-B STATION 69+80 OFFSET 14ftRT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 2,644.7 ft TOTAL DEPTH 39.9 ft NORTHING 661,889 EASTING 807,170 24 HR. Dry
DRILL MACHINE CME-550 DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 07/28/09 COMP. DATE 07/28/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 284 ft
CORE SIZE NXWL TOTAL RUN 10.3ft DRILLER Coffey, Jr., C.
DRILL RUN STRATA L ) »
etev| RO, |pepTH RUN| DR REC.T QD | SAMP. IREC.TROD | o DESCRIPTION AND REMARKS
® " | @ O oo | @R N 1RIY 6] v DEPTH (1)
2615.07 Begin Coring @ 29.6 ft
2615.7] 286 | 53 | 3 630//10% (36) ] (1.6) i CRYSTALLINE ROCK (continued)

1 ’é—% gﬂ-'g 68% | 30% ?.‘,::g:

I 59110 4
2610 | 2.609.81 34.9 3:05/1.3 'l A

L 50 | 3:35/1.0] (4.8) | {3.6) -

I 3:4111.0 | 96% | 72% Q-

+ 3:32/1.0 a3

1 3:45/1.0 ~
2605 | 2 604.81. 39.9 3:51/1.0 V-4 2,604.8 ‘ 399

1 - Boring Terminated at Elevation 2,604.8 ft IN CRYSTALLINE ROCK,

I L BIOTITE GNEISS
2600 I -
2595 T n
2590 I T
2585 I L
2580 I —
2575 T r
2570 I N
2565 I .
2560 I -
i 1 5
2555 I "
! 2550 I '_
2545 I r
2540 1 o




SHEET Zg/ ¢85

a8y

™\ NoRTH CaROLINA DEPARTMENT or TRANSPORTATION FIELD | ' DESIGN INFORMATION
GEOTECHNICAL ENGINEERING UNIT ’ SCOUR REPORT Channel Bed Material(7): BOULDERS, COBBLES, SANDY GRAVEL

*
2,

)

&

WBS:  35022.1.1 TiP: U-4412 COUNTY: HAYWOOD Channel Bank Material(8): SAME AS ABOVE, SILTY SAND MATRIX

DESCRIPTION(1): BRIDGE NO. 55 ON SR 1184 (HOWELL MILL ROAD) OVER RICHLAND CREEK

Channel Bank Cover(9): TREES, SHRUBS

EXISTING BRIDGE Floodplain Width(10): 200’
Information from: Field Inspection XX Microfilm (reel pos: )
Other (explain) Floodplain Cover(11): GRASS, TREES, SHRUBS
Bridge No.: __ 55 Length: 160  TotalBents: 4 BentsinChannel: 2  Bents in Floodplain: _ 2 Stream is(12): Aggrading Degrading Static XX
Foundation Type: Est. pile and/or spread footings :
Channel Migration Tendency(13): NONE, STREAM CONFINED BY HWY AND RR BRIDGES, EMBANKMENTS
EVIDENCE OF SCOUR(2) _
Abutments or End Bent Slopes: NONE Observations and Other Comments:
Interior Bents: NONE : Reported by: \{B ‘(QA*\ U&,\L Date: € s% ! 09
Channel Bed: DEEP AND FAST CENTER CHANNEL, NO UNUSUAL SCOUR DESIGN SCOUR ELEVATIONS(14) Feet XX Meters
. ’ BENTS
Channel Bank: NONE : ‘ B3 B4 B5
LT| SAME | 2577 | 2615
RT| SAME | 2573 | 2615
EXISTING SCOUR PROTECTION
Type(3): CONCRETE APRON ALONG SOUTH EB
Extent(4): ENTIRE WIDTH
Comparison of DSE to Hydraulics Unit theoretical scour:
Effectiveness(5): EFFECTIVE : _ ' B4 AND B5 RAISED TO REFLECT NON-SCOUR MATERIAL IN BORINGS .
Obstructions(6): NONE ~ .
. . , \ DSE determined by: 5C_\W e : Date: 85\35 A
INSTRUCTIONS .
1 Describe the specific site's location, including route number and body of water crossed. SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations). ' Bed or Bank '
3 Note existing scour protection (e.g. rip rap). ' Sample No.
4 Describe extent of existing scour protection. Retained #4
5 Describe whether or not the scour protection appears to be working. Passed #10
6 Note obstructions such as dams, fallen trees, debris at bents, efc. Passed #40
"7 Describe the channel bed material based on observation and/or samples. Include any lab results with report. Passed #200
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report. ) Coarse Sand
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none). Fine Sand
10 Determine the approximate floodplain width from field observation or a topographic map. Silt
11 Describe the material covering the floodplain (e.g. grass, trees, crops). Clay
12 Use professional judgement to specify if the stream is degrading, aggrading, or static. LL
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years). Pi
14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This ‘ AASHTO
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics Station
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring Offset
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation, Depth

bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
; Template Revised 02/07/06

structures, other tests deemed appropriate, and overall geologic conditions at the site.
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U-4412, 35022.1.1 | _ : U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK ' - BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING EB1-A 4 ’ : BORING EBI-A
DEPTH: 41.5° - 55.9° : DEPTH: 55.9° - 57.9

51

5
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U-4412, 35022.1.1 ' U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING EB1-B BORING EB1-B

DEPTH: 354’ -44.7 DEPTH: 44.1" - 50.8’

Cag
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U-4412, 35022.1.1 ‘ ' U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING BI-A BORING B1-A

DEPTH: 21.6’ -48.1 DEPTH: 48.1° — 58.1’
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U-4412, 35022.1.1 ' U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING BI-A - - : ’ BORING B1-B
DEPTH: 58.1° - 63.1° ‘ DEPTH: 29.4° —38.6’

: |
3 §( ‘;ﬁ%
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U-4412, 35022.1.1 | U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
, BORING B1-B | | BORING B1-B

DEPTH: 38.6° —47.6° , ' DEPTH: 47.6" —48.6’ v

o

A
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U-4412, 35022.1.1 U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B2-A ' BORING B2-A

. DEPTH: 23.9’ - 36.0° DEPTH: 36.0° —44.3’
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U-4412, 35022.1.1 | ' U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK , BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B2-A o ' _ o ' BORING B2-B
DEPTH: 44.3* - 48.3 DEPTH: 20.8° - 30.3’

~ 350aa.l.g
Ruw: 36 Qog




U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B2-B

DEPTH: 30.3 — 384

U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B2-B ,

DEPTH: 38.4’ —43.4°
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U-4412, 35022.1.1 | U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK | BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B3-A | | BORING B3-A

DEPTH: 353’ -44.8° DEPTH: 44.8° - 54.3’
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U-4412, 35022.1.1 U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK ‘ BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B3-A BORING B3-B

DEPTH: 54.3° - 58.8° | DEPTH: 26.6’ —40.4° :

Uy
o

i
3

E

A




U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B3-B

DEPTH: 40.4> - 51.2

U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B3-B

DEPTH: 51.2° - 53.4°

29 [




vo (45

U-4412, 35022.1.1 U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B4-A BORING B4-A

DEPTH: 16.8” — 26.1° | | | DEPTH: 26.1 — 34.1’




U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B4-A

DEPTH: 34.1’ - 39.1

U-4412, 35022.1.1 ~ ,
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREE
BORING B4-4

DEPTH: 16.6° —26.3

AR




U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B4-B

DEPTH: 26.3° - 35.7

U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B4-B

. DEPTH: 35.7 -37.7

444
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U-4412, 35022.1.1 U-4412, 35022.1.1

BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING BS5-A : BORING B5-A

DEPTH: 50.4° — 60.4°

: DEPTH: 41.3> - 504 ,




U-4412, 35022.1.1
 BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B5-B

DEPTH: 15.7 -24.2°

U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING B5-B . :

DEPTH: 24.2° —33.2°

48




U-4412, 35022.1.1 }
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING EB2-A ‘

DEPTH: 45.5° - 54.3’

U-4412, 35022.1.1
BRIDGE ON SR 1184 (HOWELL MILL RD) OVER RICHLAND CREEK
BORING EB2-B

DEPTH: 29.6’ — 39.9’

Y445




