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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE 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,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL 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 (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TQ THE DEGREE OF RELIABILITY INHERENT 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
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. 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 TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM 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.

NOTES
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

B-3186B-5898 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZ|
UNIFORMLY GRADED - [NDICATES THAT SOIL PARTICLES ARE ALL APPR
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF

ES FROM FINE TO COARSE.
OXIMATELY THE SAME SIZE.
TWO OR MORE SIZES.

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. 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 TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

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

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.

SHARP HAMMER BLOWS REGQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357% PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
RO ol a3 a2 a4 [ A5 [ a6 [ A7 | aLaz | adns ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
. , NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. [t n24]a25 | |57 a3 A-6,4-7 COMPRESSIBILITY v SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SIMBOL RN SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
MR , CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 (SCEP[iIMENTAHY Rock [ [ 1 g:gLEEgESSL.ETHCDCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH D& CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I , .
Jo s M ORANULAR |y MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24zzz 1355; 22 m 15zl m 35 MX[35 MX|35 MX|35 MX|36 MN |36 MN|35 MN |36 MN o SoLS e CRDAR  SIL Lo B4 ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
prer— [?—s—ﬁi OgHGTNGIT:NIMCMM?ETJEH i - Sﬁ 53 N 152// [?TAELEE ml N 12”;-/ HAMMER IF CRYSTALLINE. %I*ZG?TEASNGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 e s ey VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
w - — {40 wx| 2t mn (40 x| a1 ] 40 wix | 41 v | 40 x| 41 SOLLS MITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 351 DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE R HIGHLY ORGANIC S\ s o RIGHLY S5 aND. ABOVE Vv SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF LINE OF 51P. MEASURED CLOCKWISE FROM NORTH
Pl 6 MX NP (10 Mx |18 MX| 11 MN | 11 MN | 10 MX |10 MX | 11 MN | 11 MY NODERATE HIGHLY g g ! OF A CRYSTALLINE NATURE. f .
ORGANIC R
GROUP INDEX ) ) ) ame |8 mx |12 mx|is mx [no mx AMOUNTS OF SOLS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. \V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
o Mad0R | GReveL, m | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS sap | SO CRAVEL AND SAND SoiLs SoiLs v _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN. RATIG EXELLENT 10 600 A [T ICH I - Mew PERCHED, WATER, SATURATED ZONE, OF WATER BEARING STRATA O DULL SOLAD UNDER HAMNER BLOWS AND SHOWS SIGNIFICART LOSS OF STRENGTH S COMPRRED | o o
AS SUBGRADE POOR FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
OJmﬂ. SPRING OR SEEP WITH FRESH ROCK. —_—
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS. ALL FELDSPARS DULL FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE L0SS OF STRENGTH | FIELD-
CovPACTNESS O RANGE OF STANDARD RANGE OF UNCONFINED o (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF _TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LOOSE 470 18 SOIL symBOL ng Sur TEST BORING O NeraLLation TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. =
GRANULAR MEDIUM DENSE 12 70 30 N/A IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF)OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 10 58 TAN ROADwAY EBanEnT D) AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD Y/ELD SPT N VALUES < /@9 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
aLLTTE’:I:’iY MEDISU:IFSFHFF ;TTDD 155 Z'? TTDD 21.m INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE. OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MarERIaL e gros iz A PiezovETeR SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
s o Jo ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RN AND EXPRESSED £S  PLACENTAGE.
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 18 40 60 200 270 @ UNDERCUT m UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 0.42 0.25 0.075 0.053 UNSUITABLE WASTE e P B S ey o HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT \ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR) COBY R SAND SAND oL o MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. §D.) (F_SDJ ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS IN OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 148 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7/~ UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. T0 OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
7 SATURATED - PSUALLY LIOUID: VERY WET, USUALLY © - vDID RATIO SD. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM BQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL L Liouio LMt F0SS. - FOSSILIFEROUS oLl - SLIGHTLY nS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL _| PLASTIC LIMIT HI. - HIGHLY Vv - VERY RATIO TERM SPACING TERM THICKNESS
PMENT N T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EGUIPME USED ON SUBJEC OJEC WIDE 3 70 10 FEET THICKLY BEDDED L5 - 4 FEET ELEVATION: FEET
i DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES:
[] ce-asc [] cuav errs autoMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET i
" DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING ELEVATIONS OBTAINED FROM TRIMBLE RI2 GNSS RECEIVER
ATTAIN OPTIMUM MOISTURE ME-55 D 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET E%RQ\E\ED WITH FCC PART 15 (CLASS B DEVICE), 24, 32; RCM; PTCRB;
PLASTICITY S e DiE DiH HNBURATION FIAD FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY INDEX D) DRY STRENGTH CME-550 HARD FACED FINGER BITS N Q2 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY Low TUNG.-CARBIDE INSERTS — FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene sueem TEST ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HICH [ ] PorTaBLE HaIST TRICONE PSTEEL TEETH | ] e aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR . K ;
TRICONE TUNG.-CARB. [] sounome roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIFFICULT TO BREAK WITH HAMMER.
CORE BIT [[] vene sHEAR TEST

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




AASHTO LRFD Figure 10.4.6.4-1 —
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Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000)

AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically
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Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)

GEOLOGICAL STRENGTH INDEX (GSI) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 3 - o o AS FLYSCH (Marinos. P and Hoek E., 2000)
0O [0) O O
0 c © © + )
From the lithology, structure and surface “ 3 < “ o From a description of the lithology, structure and 0 .00
conditions of the discontinuities, estimate ) i) E 2o ac surface conditions (particularly of the bedding - " - g% c %[
the average value of GSI. Do not try to 0 g 0 c 5 planes), choose a box 1n the chart. Locate the = - 0 8 = E= ELH:H
be too precise. Quoting a range from 33 8 8 R 8: BL: position 1n the box that corresponds to the condition o) 8 0 0 E 807 © 5@
to 37 1s more realistic than stating that . < 0 Lo & of the discontinuities and estimate the average value 5 e S o o & -’
GSI = 35. Note that the table does not ) - o 0) (O — [ © n 35 n S O =
C - C ¢ €0 of GSI from the contours. Do not attempt to be too o o = 7 o = 0
apply to structurally controlled failures. Fs) o 5 D5 I & 0 o 025 S50
Where weak planar structural planes eare 0 0 © o 0L precise. Quoting & range from 33 to 37 1s more L o o + 5 o~ & o069
present 1n an unfavorable orientation 2 0 0 = (STS = C realistic than giving GSI = 35. Note that the o c 3 s = 2 0 0 83 g£ c
with respect to the excavation face, w0 c S - -E¢ o Hoek-Brown criterion does not apply to structurally n D x o z SO cod 6 0o
these will dominate the rock mass % - 8 <0 Egg Eg controlled failures. Where unfavourably oriented % 8 ijE o o g LEE =) 28
behaviour. The shear strength of surfaces - o z 98 98 %T gro continuous weak planar discontinuities are present, —nL & 5 - Em © g S o 5
1N rocks that are prone to deterioration o ¢ o °% ¢ <+ these will dominate the behaviour of the rock mass. ow = = 0 = 570 n O =7Zm
as a result of changes 1n moisture = o - oy SPu 5.0 Th h of K duced bu th S5 | g C - 5,0
R C 0 e strength of some rock masses 1s reduce y the - C e 0o m 0 )
content will be reduced 1f water 1s 8 ¢ L@ g & 03 0 0O ¢ duat d th o 1 g F 8:) g O ) 0 L 05 7o
present. When working with rocks i1n the 8o “ g v Cao EO, Eresemlceho hgr{oum waher amh 1S ;:an le o o;fe {OK Zc a8 5 2 " 579 270 w*@ ) P
feir to very poor categories, @ shift to L o 3 " . 0 ES o fa y @ shight shift to the right in the columns tor tair, [FTRm= ) N O 5%
0 0 o cCo2 C = e L 0] L co o)
the right may be made for wet conditions. (<—[) O L f% So 0O g o @8 poor and very poor conditions. Water pressure does (&)% o) o *E ! % | E "0 Eg o 8
Water pressure 1s dealt with by effective L > m a oy x 9% ol S > X not change the value of GSI and 1t 1s dealt with b wo g > 0 [ i o P @ X+ o > Q
o o O o+ = 05 o 95 o 95 9 Y cp ? or = o = 0 O Yoo x 8C6
stress analysis. =) oo O 05 I €L oot 0 woh using effective stress analysis. o Ll C O 5 <T 0 O S50¢ w SF
n > > I Yaagn wwo awmzo >wmnz nao > 3 O [ a “n 0w >0z
STRUCTURE DECREASING SURFACE QUALITY /= COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
rock specimens or massive 1N 90 A. 7hick bedded, very blocky sondstone
s1tu V‘OFEDR with few w1delg Spaced N/A N/A SN The effect of pelitic cootings on the bedding 70
planes 1s mirumized by the confinement of
discontinuities 2] the rock mass. In shollow turnels or slopes A
i <
O 80 these bedding planes moy couse structurally
—
Ll - controlled instobilrty. 60
BLOCKY - well interlocked un- o
disturbed rock mass consisting (ﬁf) 70
of cubical blocks formed by three
o
intersecting discontinuity sets o B. Sond- = G Sond- D. Si/tstone  PF Y FJ E. Weok 50
60 stone with stone orid or silty shole ﬁz//é//'///’ s1/tstone
m — /’///// ]
o = \ thin inter- s1/ts tore with sand- ,//}/ /ﬂ or cloyey B C D E
loyers of 1 similor stone loyers ? Z /g shole with
VERY BLOCKY - interlocked, O /_\\_,5//2,‘510/75 amounts ’;‘///’/‘% sands tone
partially disturbed mass with = 50 AL 15 40
multi-faceted angular blocks 5 /
formed by 4 or more joint sets o
—
QA 2
B:J 40 C.D,E,ond G - may be more or ’ " Jectornically deformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but | intensively Folded/faulted, 30
folded with amgular blocks Z this does not change the strength. A sheared clayey shole or siltstone F
formed bH many 1mtersect1mg o Tectonic deformation, faulting and with broken ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these sondstone layers forming o
of bedding planes or schistosity a3 cotegories to F and H. olmost chaotc structure 20
<T
/
L
DISINTEGRATED - poorly inter- 5
103&:6@ ieavﬂg{brokelm rockd mass % 20 [F722) G tholstrbed silyy TV 1. 7ectorcally deformed silty
w1l mixture ot angular an ?’%?é or cloyey shole with %// //) or cloyey shale Forming o 10
rounded rock pieces 5:////,?‘?4 or without o fow very i // A chootic structure with pockets H
?fé’%/" f; thin sondstone layers I of cloy. Thir loyers of
W’ N sondstone ore tronsformed
10 CecXznzd 4 into small rock pieces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak SChlStOSltH or shear plames — &> Means deformation after tectonic disturbance
DATE: 8-19-16
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| . . . . . | , , , , , , , , , , , , BRIDGE NO.3 PROFILE
2680 | | | | | | | | | | | | | | | | | | VE = 125 7S’LT OF -L-
2670 0 b 2670
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SBEB2A2660

0.9 PAVEMENT -

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

EXISTING GROUND

N e

L : : : : : ' 2610

s
ol L

@ ROADWAY EMBANKMENT Soff fo sf/ff red, orange and gray,sandy SILT (A 4), c/ayey SILT (A -5),
and 5//7)/ CLAY (A-7+6),with f/’ace to //#/e grove/ and f/’ace wood . f/’agmenfs

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

. ROADWAY EMBANKMENT Medium dense.tan, c/cyey SAND (A-2-6),with trace gravel,moist !
© RES/DUAL- Medium' dense to very dense,black ‘and orange,siity SAND (A~2-4),micaceous, saprolitic, |

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

2520 ”””” ”””” ”””” ”””””””””” WBTJ‘OSGTU/’GMLLL ”””” GROUNDL'NEOBTA|NEDUS|NG ”””” ””””
: : : RES/DUAL. Medium stiff to hard, Drown white and D/ac/« SILT ( A ~4),with frace sand m/caceous sapro//f/c :
| | | | | | | | | © | molst fo wel | | | | | | |  b3186 br0022 r4047 Merged 1-12-21.tin |

2510 | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : : ‘ ‘ ‘ " FILE DATED 1-12-2021 ‘ - 2510

I e e (& WEATHERED RoCK: BT’OW”WWG”"WWGNE/SS’? ”””” o S A o S A f’lNFERREDSTRAT[GRAPHYISDRAWNAT’”f ””””
: : : : : : : : . (F) CRYSTALLINE ROCK: Brown,Migmatitic Biotite, GNEISS' : : : : : : - THE PROFILE:OFFSET WITH THE BORINGS |

2500 s s s s s s s s : : : : : : s s s s s s s - PROJECTED ONTO THE PROFILE 2500

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
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2080
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//ff'ﬁ? ‘
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N7 1
£ ; 2590
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& ROD7=91
<= R WS W N NS WU NN NS NS SO SO A 2580
BT
,,,,,,,,,,,,,,,,,,,, N nhi12810
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2560
2550

! ! ! ! ! 3@ ROADWAY EMBANKMENT SOfr to hard, D/'own g/'ay and /'ed sandy S/LT (A- 4) and CLAY (A 6 A- 7—6) ! ! ! ! ! ! ! ! ! !
2540 ! ! ! ! ! ' contgins tracé organic: material.and trash debris.with trace fo little: gravel, ' 2540

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

‘ ‘ ‘ ‘ ‘ . RES/DUAL Soff to haﬂd brown, red and fan SILT . (A —-4), CLAY (A—6) with frace sand, COnfafns /Iﬁ/e roc/(
2530 ! ! ! ! ! ! fragments,micaceous, saprolitic, molst fo wet

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

WEATHERED ROCK: Brown red and orange,G/\/E/SS

() CRYSTALL/NE ROCK: B/ock and white, M/gmaf/f/c Biotite G/\/E/SS

@%

T

\
N
J

”Fﬁﬁffﬁfﬂ

. GROUNDLINE OBTAlNED USING
' b3186 br0022 r4047 Merged 1-12-21. t|n !
+ FILE DATED 1-12-2021 ! 2520

2520
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ "INFERRED STRATIGRAPHY 1S DRAWN AT
' THE PROFILE OFFSET WITH THE BORINGS
2510  PROJECTED ONTO THE PROFILE ' 2510
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EXIS}TING GROUND§
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2540 | | | | | | | | ‘ | | | | | | | | 2540
T e e e .ROADWAY EMBANKME#Z’tSofMomed/um stxffredmdfmS/AT{A—zz)gnd $/#yCLAY(A—7 6)_w+m~¢~~~7 77777777 S R EEEEEEEEERT T SRR EEPEEEEE -
! ! ! ! ! ! ! ! | frace grave/ m/caceous mO/sf fo Wef ; ! ! ! ! :NOTES ! | | !
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! ! ! ! ! ! ! ! @ WEATHERED ROCK Brpwn orange and wh/fe G/\/E/SS : ; ; : ! ! ! ! 'FILE DATED1 12 2021 ‘ ‘

2520 : : : : : : : @ CRYSTALL/NE ROCK Brown, omnge and W/We G/\/E/SS : : : : : : : : - INFERRED STRATIGRAPHY IS 2520
L o o o o o o A o T o T o T o "DRAWN AT THE CROSS SECTIONS &~
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HORIZ SCALL a5 | VE = 11 BRIDGE NO.3 - END BENT I -L- STA. 67+86.38 129° SKEW




PROJECT REFERENCE NO. | SHEET NO.

B-3186/B-5898 7
2660 SN N SN N e NN R RSO SO AU SN SR N SN SR N SN SR N )
SRR ST
| | | | | | | | | | | , | | | 53 EB2 B | | | | ‘ ‘ ‘ ‘ 1 _
2650 : : | | | | 3 09 PA\/EA//E/\/T | | | | | | -
T oSttt L oSttt oSS TS T aT T Tt f""""""""""""’”"""""’”"”””””””””””’T ”””” L T L ottt 7777777 ””””””””
| | | | | | | — | | | | - |
3 3 3 3 3 : 3 - N | EXISTING GROUND | | s
| | | | | (:) A NN | | | \ | = |
2640 , A *\// ,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2640
| | | | | | TN N | |
| | | | | t N N | |
2830 S S N B S (€)= NN 2630
| | | | -/ @ - C | : \ : : ‘
| | | | 4 CoL | L\ | 1\\ | - |
2620 | | | | / | — LR | T~ | 2620
””””””””””””””””””””””””” e - o L\o4/2\@//
| | | | | (oK L : s |
2610 | | | | Ry (I 1 Ny | pid 2610
777777777777777777777777777777777777777777 / S iy [ S L\/
‘ ‘ ‘ 2 ‘ s : N A
T @ @ N =
2600 T @ == ——00/Q = O i 2600
‘ ‘ : Rx - _ e ===
| | ‘ %Cf |
L | Z | 2
pE AT LE RECY=98 290,
G | /7] RQD7Z=97
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L = e
- 2 - |
| © o%0 @ | | - |
et - Al BT
2570 - 7 2570
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ii:°,°:§°L/J/ﬂ{,L@JLJLJLJLJ
@ \OO/O 6 %/ mé“@
2560 1 il =(00/0. 6, = RECY=I00 i 2560
T QD7
2550 ¢ o ] FElgATD ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2550
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! ! ! ! ! ! ! ! ! ! \CLAY (A+6,A-7—6) with trace to //ff(e gravel, confafns frace Wood fragmenfs ! ! ! ! ! ! !
2590 | : : : : : : ! ! | :micaceous, dry to wet 259
50 77777777 77777777 77777777 77777 .ROADWAY EMBANKMENT Med;um densefan;c/ayey SAND (A—Z—é)wﬁdtrace rockfmgrﬂenﬁsmo@f 777777777777777777777777777777777777777777777777777777777777777777777777 50
| | | | | | | | | @RES/DUAL Med/um dense . fo very dense b/ack and omnge 5//fy SAND (A -2-4), m/caceous‘sapro//f/c NOTES
2510 0 W?T,’,Of‘,jfuf‘?’fd,,,,,,,,_,,,,,,,L,,,,,,,J,,,,,,,,_,,,,,,,L,,,,,,,J,,,,,,,,_,,,,,,,L,,,,,,,J,,,,,,,,_,,,,,,,LQRQ,U!“P,'-,'N,EJQBTA!NEQ95,”)'9 ,,,,,,,,, 2510
@ WEATHERED ROCK: Brown,orange,and whife, GNEISS ' b3186 br0022 r4047 Merged 1-12-21.tin:
' FILE DATED 1-12-2021 ‘

2500 @ CRYSTALL/NE ROCK Brown orange and w/we M/gmaﬁﬂc Bfoﬂfe G/\/E/SS : : - INFERRED STRATIGRAPHYIS © 2500
T o T o T o T o T o T o T o T o "DRAWN AT THE CROSS SECTIONS &~
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2490 | | } | | | | ' ONTO THE CROSS SECTIONS " 2490
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NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/5/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 38332.1.FS1

| TIP B-3186/B-5808 | COUNTY HAYWOOD

| GEOLOGIST C. Swafford

WBS 38332.1.FS1 TIP B-3186/B-5898

COUNTY HAYWOOD

GEOLOGIST C. Swafford

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S3 EB1-A STATION 68+19 OFFSET 59 ftLT ALIGNMENT -L- 0 HR. 42.0
COLLARELEV. 2,646.8 ft TOTAL DEPTH 85.1 ft NORTHING 667,822 EASTING 820,989 24 HR. FIAD

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S3 EB1-A STATION 68+19 OFFSET 59 ftLT ALIGNMENT -L- 0 HR. 42.0
COLLARELEV. 2,646.8 ft TOTAL DEPTH 85.1 ft NORTHING 667,822 EASTING 820,989 24 HR. FIAD

DRILL RGHAMMER EFF/DATE  GTC9083 CME-550X 80%(11/24/2020)

| DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  GTC9083 CMVE-550X 80%(11/24/2020)

DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILLER L. Wanstrath START DATE 04/11/21 COMP. DATE 04/11/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 04/11/21 COMP. DATE 04/11/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |O 2|5 5|0 7|5 100{ [ NO. Moll G | ELev. iy DEPTH (it) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| [ NO. vMoll G
2650 B 2570 | | {1 Match Line I R T
41 L 1 WEATHERED ROCK
1 L 1 Brown, orange, and white, GNEISS
264681 00 | 2,646.8 GROUND SURFACE 0.0| 256681 800 ... (continued)
41 2 1 2 *3 .. LN~ ROADWAY EMBANKMENT 41 100/0.4 R 100/0.2+
2645 2644 3T 25 L NJ— Soft to medium stiff, pink, red and tan, silty 2565 .
+ 1 > 7 }6- - ||: - CLAY (A-7-6), micaceous 1 -
26418:: 5.0 /- o (I i 25618::850 85.0
1 2 1 1 o - LN 1 60/0.1 60/0.1 CRYSTALLINE ROCK
2640 530 3T 75 , L NL_ 1 - Brown, orange, and white, GNEISS
=5 ... L NJ- 1 L : ; ;
WOH| 1 1 k I_ Boring Terminated with Standard
T 2 - - 26373 _ _ _ _ _ _ _ o ____ 95 T o Penetration Test Refusal at Elevation
26368+ 100 41—t \ CET Medium stiff to soft, brown, SILT (A-4), with T - 2,561.7 ftin Crystalline Rock (GNEISS)
2635 1 P ||: trace gravel, micaceous T B
4 {- - |_ 4 L
26318+ 150 | . . ,’. . t T -
2630 I L S - I o
T I - - il oess 180 T C
4 -t - - RESIDUAL + -
2.626 84+ 20.0 - Medium stiff to hard, brown, white and 4 -
2625 + 3 S S - @10 - black, SILT (A-4), with trace sand, 1 -
-+ i micaceous, saprolitic -+ —
1 b - 1 L
262184+ 250 3 T z - - + -
2620 I : 79 : I -
1 e 1 L
261681 300 < < - - - 1S L
2615 I A I C
1 Vo 1 L
261184+ 350 5 5 5 - \ - =+ -
0| T = U 1 o
4 - - 4 L
2 606 8+ 400 5 5 . - .‘\ - 1S -
2605 I . AL I L
1 - 1 L
+4 - .’ - +4 -
2 6018+ 450 = . 5 - - 1S -
2600 T . Q1\5 I C
1 A 1 L
2 596 8+ 500 . . > N 1S -
2595 T l,31\ o I C
4 AU [ 4 L
<+ P— \ - - e - <+ -
2591 8+ 550 " - = N - - - 1S -
| 2590 I pss 1 L
4 bo- - - 4 L
-4 I - - - -4 -
2 586 8+ 600 - 1S L
| I i 2586.3 60.5
2585 T 25 | 42 |58/04 R R 4 WEATHERED ROCK T r
| T i jO(_) 0_'9 = Brown, orange, and white, GNEISS T B
| 258184 650 7= 1 |
2550 T 25 | 45 [55003 Sl ¥4 T .
4 100/0.8 7= =+ -
25768l 700 e '»/lé 1 i
1 100/0.4 . 100/0.2 7= 1 L
2575 I w4 I L
1 w4 1 i
25718+ 750 e 7= 4 L
2570 4 100/0.4 - 100/0.4 !’:—ﬁ 4 L




NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/5/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 38332.1.FS1

| TIP B-3186/B-5808 | COUNTY HAYWOOD

| GEOLOGIST C. Swafford

WBS 38332.1.FS1 TIP B-3186/B-5898

COUNTY HAYWOOD

GEOLOGIST C. Swafford

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S3 EB1-B STATION 67+15 OFFSET 71 ftRT ALIGNMENT -L- 0 HR. 32.5
COLLARELEV. 2,648.6 ft TOTAL DEPTH 85.3 ft NORTHING 667,659 EASTING 820,954 24 HR. FIAD

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway)

BORING NO. S3 EB1-B STATION 67+15

OFFSET 71 ftRT ALIGNMENT  -L-

COLLARELEV. 2,648.6 ft TOTAL DEPTH 85.3 ft

NORTHING 667,659 EASTING 820,954

GROUND WTR (ft)
0 HR. 32.5
24 HR. FIAD

DRILL RGHAMMER EFF/DATE  GTC9083 CME-550X 80%(11/24/2020)

|DRILL|\/EI'HCD H.S. Augers

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  GTC9083 CMVE-550X 80%(11/24/2020)

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER L. Wanstrath START DATE 04/09/21 COMP. DATE 04/09/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 04/09/21 COMP. DATE 04/09/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 5 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 ! | NO. | /voll G
2650 B 2570 | | 11 Match Line I .
2 648.6+ 00 | 2,648.6 GROUND SURFACE 0.0 25686+ 800 ... z%’:_ WEATHERED ROCK
I 2 2 2 *4 - M r RESIDUAL I 100/0.2 - 100/0.2® Brown, orange, and white, GNEISS
264611 25 - - \— Soft to medium stiff, brown and red, CLAY T R (continued)
2645 2 1 1 - M \- (A-6), with little rock fragments, micaceous, 2565 T
- 2 - saprolitic T =
26436T 50 \ - \- 2563 6T 850 -t $_ A 2,563.3 85.3
T 4 1 6 [ 2 M \' T 100/0. 100/0.3 i Boring Terminated at Elevation 2,563.3 ft in
26411 75 i N T C Weathered Rock (GNEISS)
/.. B 1 L
2640 1 21212 g4 M N I [ NOTES
2.638.6710.0 5 3 v \ o §: 1 r Rig chatter encountered at 7.5'
1 o M L 1 L Split spoon at 45.0" had a 50°-60°
1 1 \_ 1 L orientation
2635 I | N I [
263361 150 1--- N T -
¥ 3 2 4 & - M \_ 1 L
I Ao \_ 2,630.6 18.0 I L
2630 T B W e — 180 T C
-+ \ Medium stiff to hard, tan, orange, and -T —
2628 6T 20.0 - - - white, SILT (A-4), with trace sand, contains T -
T 4 6 5 - *1’1 - little rock fragments, micaceous, saprolitic T -
2625 I o I C
262361 250 3 5 Z -/’- T -
I L I I L
2620 I 1 I C
261867 300 L T -
T 31 4 [ 3 ;7 ) 1 L
o15| T ih\ 1 o
2,6136T 350 SR N B T -
T 718 31| --- ?21 .. 1 L
2610 I A I C
2 608.6F 400 - / - T -
T 31 5[ 7 - o 1 L
05| T 1 T o
260361 450 -\ - T -
T 6 6 8 “é14 T r
I 1 I L
2600 1 \ A -
2,598 6% 50.0 SR N B T -
T 88 [ 10| - &gl = - 1 L
1 A 1 L
+4 [ N +4 -
2595 1 ~ 1 |
~N
2593 6+ 550 - <t + =
I 9 [ 30 | 40 S ~gr I L
l2so| T il b o
2 588 6+ 600 bl 2,588.6 60.0 + L
I 85 |15/0.0 B e ) 7 WEATHERED ROCK T -
T+ - - - - = Brown, orange, and white, GNEISS T+ -
l2ses| T w4 T o
KZA
2583 6+ 650 S \ + =
| T 100/0.4 © 100/0.4® gﬂ T -
I o 4 I i
2580 1 57‘4' 1 |
2578 6+ 700 — T4 % + =
T . - 100/0.4 4 1 T -
I L ’7‘4 I L
2575 I VA I C
KZA
25736+ 750 - - 4 T -
T 100/0.5 * 100/0.5 :é‘ T -
I o 4 I i
2570 iz




NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/5/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 10

WBS 38332.1.FS1

| TIP B-3186/B-5808 | COUNTY HAYWOOD

| GEOLOGIST J. Crenshaw

WBS 38332.1.FS1 TIP B-3186/B-5898

COUNTY HAYWOOD

GEOLOGIST J. Crenshaw

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S3_EB2-A STATION 70+07 OFFSET 43 ftLT ALIGNMENT -L- 0 HR. 35.0
COLLARELEV. 2,647.2ft TOTAL DEPTH 88.9 ft NORTHING 667,892 EASTING 821,164 24 HR. FIAD

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S3 EB2-A STATION 70+07 OFFSET 43 ftLT ALIGNMENT -L- 0 HR. 35.0
COLLARELEV. 2,647.2ft TOTAL DEPTH 88.9 ft NORTHING 667,892 EASTING 821,164 24 HR. FIAD

DRILL RGHAMMER EFF/DATE  GTC8255 CME-55 93%(11/24/2020)

| DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  GTC8255 CMVE-55 93%(11/24/2020)

DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILLER L. Wanstrath START DATE 04/12/21 COMP. DATE 04/13/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 04/12/21 COMP. DATE 04/13/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 | NO. | /voll G
2650 B 2570 | | 11 Match Line I R T
T [ 2,647.2 GROUND SURFACE 0.0 2 567 2:: 300 : : : I 25672 o 800
264637 09 :| T ] 2,646.3 0.9 PAVEMENT 0.9 T 90 [10/0.1 i 100/0':33 WEATHERED ROCK
2645 5 can 2] 05 | ° 4 S |7 D | ROADWAY EMBANKMENT 2565 1 Brown, GNEISS
I 2 ‘ .. D t Medium stiff, orange, sandy SILT (A-4), 1
1 S i with trace gravel, micaceous 1
264227 50 | - 256221 850 S
1 3 3 3 6. D ||: 1 85 [15/0.1 . 100/0,6“ 86.4
2640 | 5 gag 2zt 75 | C 2560 £ CRYSTALLINE ROCK
1 2 3 4 & - D | 4 1 25583 Brown, Migmatitic Biotite GNEISS 88.9
263727 100 1 L T r Boring Terminated at Elevation 2,558.3 ft in
T 2 3 2 +5 - 1 r Crystalline Rock (GNEISS)
2635 I - T L
T b - T i NOTES
1 [ - 1 | Core barrel blocked off and wireline cable
263221 150 S - 1 B malfunction - Rock fell into hole when core
1 2 2 2 +4 .. D | 1 L barrel removed to retrieve core barrel
2630 1 ll: S 6000 18.0 1 - Abandoned boring to allow for time to get
T T Lis 26202 _ _ _ _ ___ ___ ______ __ __ 180 1 i ff road before traffic cl top ti
T % o N[ Medium stiff to stiff, brown, clayey SILT T L ot road betore fraflic closure stop ime
262721 200 o L 20 (A-5), contains trace wood fragments, 1 |
1 2 2 4 +6_ . M N micaceous T i
2625 1 el 1 r
| L[N K
1 1. el 1 i
262227 250 1. N[ 1 B
T 2 2 4 o Mol T i
2620 1 \ L “'._ 1 |
I v K
1 A LN 1 i
261721 300 L. |__|/'_ 1 |
T 7 7 6 T e MmN T C
2615 1 \ el T L
‘\ LN I K
T vl heT T I
261227 350 TN \VARH
T 10 14 8 s > .- Mt 26114 35.8 T -
2610 T - P2 N Medium dense, tan, clayey SAND (A-2-6), T B
T 4 L2602 _ _ __ withtracegravel 389 T n
1 N LN Medium stiff, brown and gray, sandy and 1 r
260721 400 ) 7 ) Ltv] clayey SILT (A-4, A-5), with little gravel, 1 L
T 2 2 4 {6_ o MR micaceous 1 =
2605 1 e 1 r
| L] L
1 1. =izl 1 i
260221 450 :l: i LN T N
T 3 3 5 ‘@5 . Mol T i
2600 I * LN 1 C
L el 25992 _ _ _ _ _ __ ___ _ _ __ _ __ __ __ ___ 480
T ST i RESIDUAL T i
259721 500 L | Medium dense to very dense, black and 1 |
1 S| 6] 8 D e W C orange, silty SAND (A-2-4), micaceous, 1 r
2595 1 | | saprolitic 1 -
1 <) L 1 L
2,502 21 550 S i 1 i
1 4 7 9 .. *16 Sat. 1 1 |
| 2590 I B 1 L
1 R T L 1 L
2.587.2] 600 b B T B
T 6 | 7 | 12 & - Sat. i T i
2585 1 N | 1 |
' 1 S - - |- i 1 L
1 A N R L 41 L
| 258227 650 oo | oo | oag i :\\ i r 1 r
1 . 51 Sat. 1 1 |
2580 1 .\‘ | £ |
-+ \ - - - -+ :
O I H N [ AN i 1 i
1 . @59 Sat. | 1 |
2575 I . ~ B 1 L
N
1 B \.\. .. L 1 L
257227 750 R R i \\ r 1 r
1 ... 97| Sat. 1 1 |
2570 ,.I




GEOTECHNICAL BORING REPORT
CORE LOG

WBS 38332.1FS1 | TIP B-3186/B-5808 | COUNTY HAYWOOD | GEOLOGIST . Crenshaw
SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S3 EB2-A STATION 70+07 OFFSET 43 ftLT ALIGNMENT -L- 0 HR. 35.0
COLLARELEV. 2,647.2ft TOTAL DEPTH 88.9 ft NORTHING 667,892 EASTING 821,164 24 HR. FIAD
DRILL RIGHAMMER EFF/DATE  GTC8255 QVEE-55 93%(11/24/2020) DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER L. Wanstrath START DATE 04/12/21 COMP. DATE 04/13/21 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTAL RUN 2.5 ft
RUN DRILL RUN STRATA L
E'(-ﬂE)V ELEV DE(fF;)TH R(#)N RATE [REC [RAD P RECTRED| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % : % % | G| ELEV.(f) DEPTH (ft)
2560.8] Begin Coring @ 86.4 ft
25601 256081 864 | 25 | 141 | (25)] (1.5) 25 [ (15) gg_ 2,560.8 CRYSTALLINE ROCK 864
2558.3T 88.9 1:56  |100%| 60% 100%| 60% {1 55583 Brown, Migmatitic Biotite GNEISS, moderate to severe weathering, hard, 88.9
— - 2:35/0.5, F—\ close fracture spacing -

NCDOT CORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/5/21

Boring Terminated at Elevation 2,558.3 ft in Crystalline Rock (GNEISS)

NOTES
Core barrel blocked off and wireline cable malfunction - Rock fell into hole
when core barrel removed to retrieve core barrel
Abandoned boring to allow for time to get off road before traffic closure
stop time

SHEET 11



CORE PHOTOGRAPHIC RECORD
38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

S3_EB2-A
Box 1 of 1: 86.4 — 88.9 FEET

0.0 1.0 2.0

FEET

S3_EB2-A
Box 1 of 1: 86.4 — 88.9 FEET

SHEET 12



NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/5/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 13

WBS 38332.1.FS1

| TIP B-3186/B-5808 | COUNTY HAYWOOD

| GEOLOGIST C. Swafford

WBS 38332.1.FS1 TIP B-3186/B-5898

COUNTY HAYWOOD

GEOLOGIST C. Swafford

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S3 EB2-B STATION 69+21 OFFSET 70 ft RT ALIGNMENT -L- 0 HR. 38.0
COLLARELEV. 2,647.8 ft TOTAL DEPTH 69.6 ft NORTHING 667,752 EASTING 821,138 24 HR. 28.4

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway)

BORING NO. S3 EB2-B STATION 69+21

OFFSET 70 ftRT

ALIGNMENT  -L-

COLLARELEV. 2,647.8ft TOTAL DEPTH 69.6 ft

NORTHING 667,752

EASTING 821,138

GROUND WTR (ft)
0 HR. 38.0
24 HR. 28.4

DRILL RGHAMMER EFF/DATE  GTC9083 CME-550X 80%(11/24/2020)

|DRILLI\/EI'HCD H.S. Augers

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  GTC9083 CMVE-550X 80%(11/24/2020)

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER L. Wanstrath START DATE 04/09/21 COMP. DATE 04/09/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 04/09/21 COMP. DATE 04/09/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5t | O 2|5 5|0 | NO. | /voll G
2650 L l2s70) | | _ |\ __|__|______Machline _ ___ _| . ]
1 | 1 | Rig chatter and hard drilling encountered at
2647 5+_03 | 2,647.8 GROUND SURFACE 0.0 1 L 48.0'
R > 1 > [. . L NS- ROADWAY EMBANKMENT 4 L Auger refusal at 48.0'
1 Q3 R LN Soft to hard, brown, CLAY (A-7-6), with + o
2645 | 2,64531T 25
=+ 3 1 5 \ M LN trace gravel, contains trash debris and root -+ -
+ | T ||: - fragments, micaceous + o
26428+ 50 e - + -
1 4 23 13 ST~ . M N 1 L
2640 | 2.6403T 75 e //"3'6' I 28408 T T C
== 3 5) 5) M L Very stiff, gray, fine sandy SILT (A-4), with 1 —
+ R - S 26383 little gravel and some clay 95 1S -
26378+ 100 Tl Ny =~~~ Stifffosoff, brown and red, CLAY (A7), ~ | T r
iN 6 7 6 . -aqa- M - ; : 1S -
1 A5 ||:\_ with trace gravel, micaceous 1 B
2635 I / N £ -
T AR N T -
263284 150 /.. Y 1 L
1 2 1 2 5 - - - M L\_ 1 L
I £ N I ;
2630 i \ —™N_26208 180 4 L
41 “ .. IE\_ Medium stiff to stiff, tan and brown, CLAY 4 -
2,627 84+ 200 A - - - - + -
I 3 3 | 4 .- v LY I i
1 h S LN 1 L
2625 I 1 CNC I C
1 - - HNE 1 L
2,622 8+ 250 - || - I_:_ 1S L
iN 3 4 5 -®9- M N 1S -
I &N LN I C
2620 1 | v LN 1 |
4 -] - i_\_ 41 L
2617 84 300 - - L\_ + L
iN 4 3 5 -@n - M N 1S -
I R LN I C
2615 R | I N_26148 _ _ _ 330 R L
1 I . LN Stiff, green, gray, and brown, CLAY (A-7), + -
261284 350 .- - L\_ contains trace organic material, micaceous + -
1 3 3 5 @8 - M t\_ 1 -
2610 I . CNC I C
1 L LN 1 L
26078+ 400 B - N 1 L
4 3 5 4 B ‘9 B w ||:\_ 4 :
2605 I I CNC I [
1 R :. R ||:\_ 1 L
2.602.8+45.0 L N 26023 455 T -
R PR AU IO ,602. .
T s 41 [59/0.3 o o o ) ;0(-)/0-83 WEATHERED ROCK T B
2600 I i : 2.509.8 Red and brown, GNEISS 48.0 I L
4 A CRYSTALLINE ROCK 1 L
4 ’,"',2- Black and white, Migmatitic Biotite GNEISS 4 -
4 1ZA 4 -
A
A 1 |
2595 I RST2 < I C
1 ?'T‘I'?_ 1 L
1 A 1 L
1 ?'T‘I'?_ 1 L
| 2590 T 2 T N
- %- —t —
1 A 1 L
1 ?'T‘I'?_ 1 L
1 A 1 L
1~ -4 I~
| 2585 I < I [
A 1 |
1 2 I C
| 1 P A 1 |
2580 \ 2
- %- —t —
T S 2578.2 69.6 T r
1 r Boring Terminated at Elevation 2,578.2 ft in 1 r
1 [ Crystalline Rock (GNEISS) 1 [
T L NOTES T n
1 | 0.3' Topsoil 1 |
4 L Rig chatter and grinding encountered at 5.0' 1 L
1 | Rig chatter encountered at 10.0' 1 |




NCDOT CORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/5/21

GEOTECHNICAL BORING REPORT SHEET 14
CORE LOG

WBS 38332.1.FS1 | TIP B-3186/B-5808 | COUNTY HAYWOOD | GEoLoGIST C. Swafford
SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S3 EB2-B STATION 69+21 OFFSET 70ftRT ALIGNMENT -L- 0 HR. 38.0
COLLARELEV. 2,647.8ft TOTAL DEPTH 69.6 ft NORTHING 667,752 EASTING 821,138 24 HR. 28.4
DRILL RIGHAMMER EFF/DATE  GTC9083 QVEE-550X 80%0(11/24/2020) DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER L. Wanstrath START DATE 04/09/21 COMP. DATE 04/09/21 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTAL RUN 21.6 ft
RUN DRILL RUN STRATA L
E'(-ﬂE)V ELEV DE(fF;)TH R(#)N RATE [REC [RAD P RECTRED| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | % | % : % | % | G| ELEV. () DEPTH (ft)
2599.8] Begin Coring @ 48.0 ft
ZRIIBL B0 [ 16 |0:30006 | (12) | (12) 21221082t 2598 CRYSTALLINE ROCK 480
- - 50 1:59 75% A 75% 98% | 97% ?",2 Black and white, Migmatitic Biotite GNEISS, fresh to very slight
E ’ 1‘1‘2 (5.0) | (5.0) = weathering, hard to very hard, close to wide fracture spacing;
1 : 100% | 100% 7 0.4' core loss
2595 — 1gg ° [ Rs12 p'{/j Epidote along healed fractures
2,593.2T 54.6 2:04 s RS-1252.1°- 52.8
i 50 | 1:37 | (5.0)| (5.0) o GSI=80-90
1 1:41 {100%]100% a5 Qu= 11,009 psi
2590 1 1:50 7
. 152 s
2,588.2T 59.6 2:08 L
] 50 | 158 | (5.0)] (5.0) ar s
] 1:36 |100%|100% \
2585 h 2:08 s
1:59 Z
2,583.2T 64.6 2:29 o
] 5.0 1:46 (5.0) | (4.8) \
] 1:39  |100% | 96% s
2580 ] 1:52 \
] 1:57 =
2,578.2T 69.6 1:54 L 25782 69.6
] Boring Terminated at Elevation 2,578.2 ft in Crystalline Rock (GNEISS)
NOTES
0.3' Topsoil

Rig chatter and grinding encountered at 5.0'
Rig chatter encountered at 10.0'
Rig chatter and hard drilling encountered at 48.0'
Auger refusal at 48.0'




SHEET 15

CORE PHOTOGRAPHIC RECORD
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38330.1.FS1 (B-3186/B
US 23/ US 74 Great Smokey Mountain Highway

S3_EB2-B
Box 1 of 3: 48.0 — 57.5 FEET
DRY

0.0

2.0
2.0

66.0 FEET

0
FEET
-B
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1

WET
1.0
FEET
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|
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0.0

FEET
WET
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Box 1 of 3: 48.0 — 57.5 FEET
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SHEET 16
CORE PHOTOGRAPHIC RECORD

38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

S3_EB2-B
Box 3 of 3: 66.0 — 69.6 FEET
DRY

FEET

S3_EB2-B
Box 3 of 3: 66.0 — 69.6 FEET
WET




REPORT ON SAMPLES OF:

PROJECT:

DATE SAMPLED:
SAMPLED FROM:
SUBMITTED BY:

Rock For Quality

B-3186 / B-5898

05/11/2021

Test Borings

HDR

COUNTY:
RECEIVED:
REPORTED:
BY / CERT NO:

Haywood

5/11/2021

5/12/2021

Kevin E. Walker

BORING NO

SAMPLE | DEPTH (FT)

ROCK TYPE

LENGTH (IN)

DIAMETER (IN)

UNIT WEIGHT (PCF)

UNCONFINED COMPRESSIVE STRENGTH (PSI)

S3_EB2-B

RS-12 52.1-52.8

Biotite Gneiss

4.13

1.86

179.10

11,009

SHEET 17



B-3186/B-5898

REFERENCE

> 38332/48030

PROJECT

CONTENTS
SHEET NO.

DESCRIPTION
TITLE SHEET
LEGEND
SUPPLEMENTAL GSILEGEND
SITE PLAN
PROFILES
CROSS SECTIONS
BORE LOGS, CORE REPORTS & CORE PHOTOGRAPHS
ROCK TEST RESULTS

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COuNTY HAYWOOD

PROJECT DESCRIPTION _US 23US 74US 19 (GREAT
SMOKY MOUNTAIN HWY) FROM WEST OF NC
209 (CRABTREE RD.) TO EAST OF RUSS AVE.

SITE DESCRIPTION BRIDGE NO. 430468 ON - L-

(US 74US 23) OVER RICHLAND CREEK BETWEEN
US 276 AND NC 209

—
SHEET ‘TOTAL

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C, B-3186B-5898 | 1 |35

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE 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,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL 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 (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TQ THE DEGREE OF RELIABILITY INHERENT 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
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. 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 TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM 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.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PERSONNEL
C. SWAFFORD

N. YACOBI

R. DUGGER

GEOTECHNOLOGY, INC.

INVESTIGATED BY _C- SWAFFORD

DRAwN By _T- LYNN

CHECKED BY _ K. BUSSEY

SuBMITTED BY _ HDR
oate AUGUST 2021
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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. SHEET NO.

B-3186B-5898 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZ|
UNIFORMLY GRADED - [NDICATES THAT SOIL PARTICLES ARE ALL APPR
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF

ES FROM FINE TO COARSE.
OXIMATELY THE SAME SIZE.
TWO OR MORE SIZES.

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. 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 TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

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

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.

SHARP HAMMER BLOWS REGQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357% PASSING *200) (> 357% PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
ROUP P} a3 a2 Wt [ A5 [ a6 [ a7 | LAz | aans ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. E?ﬁésibcggiggfé:ﬁ;’ EE%MDHPHIC e N e Tyt CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. [t a2-4]A-25 | |57 A-3 6,07 COMPRESSIBILITY Eggkcmg)“uw SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SIMBOL RN SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NONERN MODERATELY COMPRESSIBLE LL = 31- 58 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
AN, , CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
P HIGHLY COMPRESSIBLE LL > 58 SEDIMENTARY ROCK |1 ‘ I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY SOTAL LENGTH D° CORE RUN AND EXPRESSED AS A PERCENTACE
" SILT- ) L SHELL BEDS, ETC. .
:1” 50 MX GRANULAR LAY MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24zzz 1355; 22 m 15zl m 35 MX|35 MX|35 MX |35 MX| 36 MN|36 MN|36 MN |36 MN o SoLS e CRDAR  SIL Lo B4 ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1-10% HAMMER [F CRYSTALLINE. %I’ZGLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
L _ — |ag x| 41 M | 4@ wx| a1 mn | 4@ wx | 41w [ 40 mx | 41 My SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR : a ’ v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF P DTEL LN B L _AZ T TH)
Pl 6 MX NP (10 Mx |18 MX| 11 MN | 11 MN | 10 MX |10 MX | 11 MN | 11 MY HIGHLY HIGHLY ORGANIC > 107 > 20 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE .
ORGANIC R
GROUP INDEX ) ) ) ame |8 mx |12 mx|is mx [no mx AMOUNTS OF SOLS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
JSUAL TvPEs |SToRE FRAGS, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
O vad0R | GRevL. o | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | SN0 CRAVEL AND SAND SoiLs SoiLs v _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
pr—— Py Zpw PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 SUBGRADE EXCELLENT T0 GOOD FAIR TO POOR P00R POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM.BUILT OF SEDIMENTS DEPOSITED BY THE STREAM
OJUUL, SPRING OR SEEP WITH FRESH ROCK. —_— ' ’
PLOF A-7-5 SUBGROUP IS < LL - 38 ;PI OF A-7-6 SUBGROUP IS > LL - 38 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS. ALL FELDSPARS DULL W— A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHAWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE coggﬁscgﬁismuﬁ PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 237925 pip & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY L00SE . 1018 SOIL SYMBOL ng our TEST BORING O NeraLLho TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. =
GRANULAR MEDIUM DENSE 12 70 30 N/A ARTIFICIAL FILL (4F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 38 TO 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 { 0.25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD vV SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD Y/ELD SPT N VALUES < /@9 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDILUM STIFF 4708 2.5 10 1.0 INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE. OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 70 15 170 2 blEZOME TER SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VEH:A:[T]IFF 15 >Tgﬂ3z 2 >Tli 4 ALLUVIAL SOIL BOUNDARY A eTalLATION O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES :
U.S. STD. SIEVE SIZE 4 18 40 60 200 270 @ UNDERCUT m HEgb?TSASEIEIEE[\iJAESXTCEAVAHDN - 2@%&??215FLIEEDBE$CS3/$EENBé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476  2.00 .42 025 0.075 0.053 chaLLow e AN e P B S ey o HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
oo - . CoMRSE FINE o o SHLLOW N UNCLASSIFIED EXCAVRTION - EMBANKMENT OR BACKFILL 10 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR COB) R SAND SAND oL s MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS IN OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TQ PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. T0 OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK GQUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIGUID: VERY WET, USUALLY & - VOID RATIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w4 Liouto umrt F0SS. - FOSSILIFEROUS ol - SLIGRTLY ne - mock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC : : FINGERNALL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL _| PLASTIC LIMIT HI. - HIGHLY Vv - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM L OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
oL | SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] ce-asc [] cuav errs autoMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET i
" DRY - @ REQUIRES ADDITIONAL WATER TO D & CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING ELEVATIONS OBTAINED FROM TRIMBLE RI2 GNSS RECEIVER
ATTAIN OPTIMUM MOISTURE CME-55 CORE SIZE: THINLY LAMINATED < 2.008 FEET CERTIFIED WITH FCC PART 15 (CLASS B DEVICE), 24, 32; RCM; PTCRB;
PLASTICITY 8" HOLLOW AUGERS s g INDURATION BT I
~ FIAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY INDEX (PD) DRY STRENGTH CME-550 [ ] HeRD FACED FINGER BITS NG2 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [[] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene sueeR TEST n ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HICH [ ] PorTaBLE HaIST [] Trcone PSTEEL TEETH | ] e aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] ricone * TUNG.-CARB. [] sounomg rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
CME-T5 DIFFICULT TO BREAK WITH HAMMER.
CORE BIT [[] vene sHEAR TEST

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)

GEOLOGICAL STRENGTH INDEX (GSI) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 3 - o o AS FLYSCH (Marinos. P and Hoek E., 2000)
0O [0) O O
0 c © © + )
From the lithology, structure and surface “ 3 < “ o From a description of the lithology, structure and 0 .00
conditions of the discontinuities, estimate ) i) E 2o ac surface conditions (particularly of the bedding - " - g% c %[
the average value of GSI. Do not try to 0 g 0 c 5 planes), choose a box 1n the chart. Locate the = - 0 8 = E= ELH:H
be too precise. Quoting a range from 33 8 8 R 8: BL: position 1n the box that corresponds to the condition o) 8 0 0 E 807 © 5@
to 37 1s more realistic than stating that . < 0 Lo & of the discontinuities and estimate the average value 5 e S o o & -’
GSI = 35. Note that the table does not ) - o 0) (O — [ © n 35 n S O =
C - C ¢ €0 of GSI from the contours. Do not attempt to be too o o = 7 o = 0
apply to structurally controlled failures. Fs) o 5 D5 I & 0 o 025 S50
Where weak planar structural planes eare 0 0 © o 0L precise. Quoting & range from 33 to 37 1s more L o o + 5 o~ & o069
present 1n an unfavorable orientation 2 0 0 = (STS = C realistic than giving GSI = 35. Note that the o c 3 s = 2 0 0 83 g£ c
with respect to the excavation face, w0 c S - -E¢ o Hoek-Brown criterion does not apply to structurally n D x o z SO cod 6 0o
these will dominate the rock mass % - 8 <0 Egg Eg controlled failures. Where unfavourably oriented % 8 ijE o o g LEE =) 28
behaviour. The shear strength of surfaces - o z 98 98 %T gro continuous weak planar discontinuities are present, —nL & 5 - Em © g S o 5
1N rocks that are prone to deterioration o ¢ o °% ¢ <+ these will dominate the behaviour of the rock mass. ow = = 0 = 570 n O =7Zm
as a result of changes 1n moisture = o - oy SPu 5.0 Th h of K duced bu th S5 | g C - 5,0
R C 0 e strength of some rock masses 1s reduce y the - C e 0o m 0 )
content will be reduced 1f water 1s 8 ¢ L@ g & 03 0 0O ¢ duat d th o 1 g F 8:) g O ) 0 L 05 7o
present. When working with rocks i1n the 8o “ g v Cao EO, Eresemlceho hgr{oum waher amh 1S ;:an le o o;fe {OK Zc a8 5 2 " 579 270 w*@ ) P
feir to very poor categories, @ shift to L o 3 " . 0 ES o fa y @ shight shift to the right in the columns tor tair, [FTRm= ) N O 5%
0 0 o cCo2 C = e L 0] L co o)
the right may be made for wet conditions. (<—[) O L f% So 0O g o @8 poor and very poor conditions. Water pressure does (&)% o) o *E ! % | E "0 Eg o 8
Water pressure 1s dealt with by effective L > m a oy x 9% ol S > X not change the value of GSI and 1t 1s dealt with b wo g > 0 [ i o P @ X+ o > Q
o o O o+ = 05 o 95 o 95 9 Y cp ? or = o = 0 O Yoo x 8C6
stress analysis. =) oo O 05 I €L oot 0 woh using effective stress analysis. o Ll C O 5 <T 0 O S50¢ w SF
n > > I Yaagn wwo awmzo >wmnz nao > 3 O [ a “n 0w >0z
STRUCTURE DECREASING SURFACE QUALITY /= COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
rock specimens or massive 1N 90 A. 7hick bedded, very blocky sondstone
s1tu V‘OFEDR with few w1delg Spaced N/A N/A SN The effect of pelitic cootings on the bedding 70
planes 1s mirumized by the confinement of
discontinuities 2] the rock mass. In shollow turnels or slopes A
i <
O 80 these bedding planes moy couse structurally
—
Ll - controlled instobilrty. 60
BLOCKY - well interlocked un- o
disturbed rock mass consisting (ﬁf) 70
of cubical blocks formed by three
o
intersecting discontinuity sets o B. Sond- = G Sond- D. Si/tstone  PF Y FJ E. Weok 50
60 stone with stone orid or silty shole ﬁz//é//'///’ s1/tstone
m — /’///// ]
o = \ thin inter- s1/ts tore with sand- ,//}/ /ﬂ or cloyey B C D E
loyers of 1 similor stone loyers ? Z /g shole with
VERY BLOCKY - interlocked, O /_\\_,5//2,‘510/75 amounts ’;‘///’/‘% sands tone
partially disturbed mass with = 50 AL 15 40
multi-faceted angular blocks 5 /
formed by 4 or more joint sets o
—
QA 2
B:J 40 C.D,E,ond G - may be more or ’ " Jectornically deformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but | intensively Folded/faulted, 30
folded with amgular blocks Z this does not change the strength. A sheared clayey shole or siltstone F
formed bH many 1mtersect1mg o Tectonic deformation, faulting and with broken ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these sondstone layers forming o
of bedding planes or schistosity a3 cotegories to F and H. olmost chaotc structure 20
<T
/
L
DISINTEGRATED - poorly inter- 5
103&:6@ ieavﬂg{brokelm rockd mass % 20 [F722) G tholstrbed silyy TV 1. 7ectorcally deformed silty
w1l mixture ot angular an ?’%?é or cloyey shole with %// //) or cloyey shale Forming o 10
rounded rock pieces 5:////,?‘?4 or without o fow very i // A chootic structure with pockets H
?fé’%/" f; thin sondstone layers I of cloy. Thir loyers of
W’ N sondstone ore tronsformed
10 CecXznzd 4 into small rock pieces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak SChlStOSltH or shear plames — &> Means deformation after tectonic disturbance
DATE: 8-19-16
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‘ : : : : ‘ ‘ ‘ : : : | 0 50 100 | PROJECT REFERENCE NO. | SHEET NO.
fffffffffffffff ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ e —————— B-3816/B-5898 4
' SAMPLE OFFSET STATION DEPTH AASHTO LL|PI % BY WEIGHT % PASSING (SIEVES) % % : BRIDGE NO.1 PROFILE
2630 l NO. INTERVAL CLASS. | “"| C.SAND | F.SAND | SILT CLAY 10 40 200 | MOISTURE | ORGANIC | VE = 125 60°’LT OF —-L—-
S ST-1 | 42 LT | 41784 | 8.5 -9.6° |A7-6 (21)| 51|27 | 7.8 | 19.6 | 26.4 | 46.2 | 98.9] 96.8] 75.4]_ 26 - ‘
2610 SRR TR NN SO SN SN SO AU SN SN SRR SO RN SRS 2610
2600 1 b b 2600
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! NORMAL WATER ! ! ! ! ! ! !
2500 5'+EB"A 0| SURFACE EL.2564.00 SJ: EBZ A SR T R R B
e S AR S AR S AR T e R e —--(]- 14 2021) ———————— SRR R R REEEE
| | | | EXISTING.GROUND — | | | | | | | |
2880 . I R N Wy ] SIBZ2-A N e ——— 2580
2570 0
2560 0
7 ; 7 :60 ‘
2550_JQO/09 /\®% e 100 LR
) - Z e~ \
7= =60 /0. IL_IAD\W j;f RQD%=93 @: :
‘ } ! ~1  REC7=95 ! ‘
PO T RO T Reeer T P RODAeD BT B
© | ﬂ | %//
' 1~
FIA I
2630 Pl O R R < N N A S U SR S B 2530
FIAD
2520 L L BT 2520
2510 ® ROADWAY EMBANKMENT Very loose fo dense, brown,silty' SMID (A~2~4) ard SAND and GRAVEL (A~j~b),micageous 2510
\ AY EMBANKMEN 0l ffo St Drown g/’@y,and orange, ILT (A=4) and Siity CLAY (A=7—=6),contalns fraoe wood /’agmems,m caceous organc odor
' (B) ROADWAY EMBANKMENT: Sof Iff, SILT Ity € ~7~6),contal f i e : : : : : : : : :
2500 - (©) ALLUVIAL: Very Ioose fo dense,gray, brown,and orange,silly. SAND (A~2~4),SAND (A=3),and SAND and. GRAVEL: (A=I=b),micaceous | | 2500
@ FE$7DUM’Vé}y’déhéé,’b’/o’v&h’cifdﬁg}é,bﬁfi ’thfeﬁéf/b? ’S’ANDJ’(’A”Z ’4‘)’.’sbb’r’o/fffd ”””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””
2490 : @ WEATHERED ROCK: Brown ran and orqnge,G/\/E/SS : 3 : : : : : : : : : : : : : 2490
T o @ CRYSTALUNE "ROCK: Ughf’fO’de’k’Qf‘dy’WﬁﬁDTOWﬁm’C’QTGfﬁéd B‘/'of/fe GNE/SSWITN f/’UC’e’UUT’/?ETS”’;’””””} ”””” o o o o o o o o o
@ CRYSTALL/NE ROCK: L/ghf to dark gray with brown M/gmaf/ﬁc B/oﬂfe G/\/E/SS |
2480 . S T O S S S S S S S S S S S T A SR S SR SRR 2480
: : : : : : : : : : : : : : : : : : : : : : : NOTES ‘ :
2470 : : : : : : : : : : : : : : : : : : : : : : GROUNDLINE OBTAINED us|NG | 2470

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

b3186 br0022 r4047 Merged 1-12-21.tin
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! FILE DATED 1-12:2021 ! !
2460 | | | | | | | | | | | | | | | | | | | | | INFERRED STRATIGRAPHY IS DRAWN 1 2460
ATTHEPROFILEOFFSETWITHTHE ””””””
BORINGS PROJECTED ONTO THE

250 PROFRE 280

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
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‘ ‘ ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ‘ 0 50 100 PROJECT REFERENCE NO. | SHEET NO.
SRREECEECEEERE i ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ e —————— B-3816/B-5898 5
: SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % : BRIDGE NO.1 PROFILE
2630 | NO. OFFSET | STATION INTERVAL cLAss. | LI PL MOISTURE | ORGANIC ! VE = 1:25 S7RT OF —L-
ffffffff ST-8 42" RT 41+27 7.5 -9, 1 A-6 (8) 39| 20| 29. 1 11.0 23.0 36. 9 91.4| 70.3| 55. 1 28 -
' SS- 50 42" RT 4 1+30 7.5-9.0 A-6 (16) | 40 | 20| 14,0 10. 3 44, 4 31. 3 99.7| 90.9| 80.9 63 - '
55-5 43 RT 43+63 | 10.0 - 11.5 | A4 (1) | 34|9 | 357 | 251 | 22.0 | 17.2 | 93.2| 71.2]| 43.3 28 - ! ! ! ! ! ! ! ! ! ! !
2620 SS-8 43" RT 43+63 25.0°-26.5 |A-2-7 (4) | 52| 30| 47. 3 29.7 18. 3 4.7 91.9| 58.9| 28.6 18 - . . . . | | | | 1 1 . 2620
2610 | | 2610
2600 SI_EBI-B SI_EB2-B 2600
SSST_580 | | | | NORMAL WATER - SS-5 | | | | | | | |
‘ | | SURFACE EL.2564.00 ' §S5-8 | | | | | | | 2590

~~~~~~~~~ R mwozw

N Glnjo TR 60/@% A
: B %/ / ///// ?‘T == /// =T/ = /// %‘:
= 1 l = ‘ ! A4 \\
FlAD@%_REC/EW@ ,,,,, S
© BT .~ RaDz=8r B
3 s REC=97 /P ©
2530 i = I RAD%=85 = AD ,,,,,,,,,,,,
FIAD BT
2520 BT
2510 | | | | | | | | | | | | | | | | | | | | | | | . 2510
T . ROADJVAY EMBANKMENT toosem med/um dense brown, fan and - orange,c/ayey SAND- (A-Z-é‘)and SAND and” GRAVE’L"(A”/”Dfm/c:aceous ””””” S S S S S S coT
: : E‘ROAWAY EMBANKMENT SHFF to very $7/ff Drown and omnge c/ayey SILT (A -5) and sandy CLAY (A-6)(8)(/6) m/caceous j ‘ ‘
2500 ffffffff @ALLUWAL \/ery#oese z‘omed/um densegmy,brewn and- omnges;/fy -SAND - (A =2~ 4)SAND (A= 3)004 SANQ and GRAVEL (A=i= D)m/caceous ffffffff e e e 2500
: : (D) RESIDUAL: Med/um sf/ff to hard brown, orange and white, S/LT (A 4) m/caceous sapro//f/c : : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
2490 ,,,,,,,, @ RESIDUAL, Medzum dense to. yefy densekbrawn orange,cmd wme wxfh D/ack.c[ayey SAND (A=2= 6A 2- 7) ,,,,,,,,,,,,,,,, . R S . R S . R S . R S 2490
‘ ‘ ; ‘ and SAND (A -3), confa/ns f/’qce rock fragmenf$ sapro/mc ‘ ‘ ‘ ‘

2480 ;@ WEATHERED' ROCK: Brown,fanjand white,GNEISS | | | | | | | | | | | | | | | | 2480
””””””””””””””” @CRYSTALL/NE ROCK"A“/'gb’f’fb’db’rk’g’r’ajf‘wﬁﬁ’5r’dv&/7’M/'gj/hb?/‘ﬁé’B/'oﬁfe"GNEZSS"”"’*""”"’}"’”"’("’”"‘1""”"}”"”"(""”"1”"”"}”"’”’(”"”"1”"’”’}’”"”"’”"”‘1’”"”’}"”"”(’”””‘3””””}””””
| | | | | | | | | | | | | | | | | | | | | | . NOTES: | | | |
2470 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ' GROUNDLINE OBTAINED USING ! . 2470

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

b3186 br0022 r4047 Merged 1-12-21. tm
: : : : : : : : : : : : : : : : : : : : : : - FILE DATED 1-12-2021 : :

2460 |NFERRED STRAT|GRAPHY |S DRAWN AT 2460
S o o o o o o o o o o " "THE PROFILE OFFSETWITHTHE o
: : : : : : : : : : : : : : : : : : : : : : - BORINGS PROJECTED ONTQ THE :

2450 : : : : | | | | | | : : : : : : : : : : : - PROFILE | | | - 2450

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

39+00 40+00 41+00 42+00 43+00 44+00 45+00




,,,,,,,,,,,,,

SOIL TEST RESULTS

41+30

SANMg.L | orpser | srarion INTERVAL A&i}{sg? LL.|PL & BY JEIGHT % PASSING (SEVES) MOISPURE | ORGANIC
---| ST-171 42" LT 41+84 8.5 -9.6" A-7-6 (21} 51| 27 7. .6 26. 4 46. 2 98.9| 96.8| 75.4 26 -
ST-8 42’ RT 41+27 7.5 -9.1 A-6 (8) 39| 20 | 29. 11.0 23.0 36. 9 91.4| 70. 3| 55. 1 28
SS- 50 42’ RT 7.5 -9.0 A-6 (16) | 40 | 20 | 14. .3 44, 4 31. 3 99.7| 90.9| 80.9 63

77777777777777777777777777777777777777777777777777777

PROJECT REFERENCE NO.

SHEET NO.

B-3186/B-5898

6

GROUNDLINE OBTAINED USING:
b3186 br0022 r4047 Merged 1-12-21.tin

: ‘ : : : ‘ : : : : : : | | : | | | FILE DATED 1-12:2021
: : : : : : : : : : : : : : : : : : INFERRED STRATIGRAPHY IS
DRAWN AT THE CROSS SECTIONS
: : : : : : : : : : : : : : : : : : : : : : : f WITH THE BORINGS PROJECTED
T o o 77777777 77777777 A 77777777 L 77777777 L 77777777 L 777777 (6] NTOTH‘E’CROS}S’SECTEIONS’”} 77777777

I | | >
B i — e =

L03/2— — — -

I =I==,

__@,, oo,/b,a

,BO/EOD 7/ : p

*************************************** == = O RS I === —QQ0/ 08N~ T T T T TN T T T
== | :///:///‘T// = e e = e = A= 50 /0,05 % i ///:f///f///5///5///5///5/://5///5///;:‘
: | | ‘ | : | ‘ | ! 2540
2840 @ 7 RO AR @ FIAD @ . FIAD. @ ... 2580
AR
2830 b 2530
B S S S S R A A S A A S A S S A S S I S SO S SRR SR 2520
2510 | i ! (&) ROADWAY EMBANKMENT: Loose fo dense, brown,tan,and orapge,clayey SAND (A-2-6)and SAND ond ' ' = 002510
7777777 ‘””””‘””””‘7”””‘””7”1”7””1”””7177”””177GRAVEI7;4:/7_2)‘);/7?76'00670&‘/8,(7/’)/TOJmOTSf ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
ROADWAY EMEMKMENT: Soft fof very SHFF, brown, ked,and brange,c/éyey S/LTf (A—5),s¢ndy CLAY (A-6), ! ! ! ! ! ! ! ! ! ! !
2500 ! ! ! ! ! ! ' and CLAY (A-7),micaceoys,dry to 'molst ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ' 2500
SR S A © ARTIFICIAL FILL: Very soft to mediom StIff, brown,fan,and orange, silty CLAY (A=7=6),micaceous, moist S A S A A o A o
: : : : @ ARTIF ICIAL F /LL: Loosé to med/'Jm dense:. brown obd gray. $‘A/\/D on& G/-'\’A\/EZL (A—/—D)Lsafurafe«lj | |
2490 . o L o o L o o L o T L o L L L o L o o L o o L o o L o . 2490
@ MLW/M: Medf:um densé to densé, brown, b/ack, and  gray, SAND and GRAVEL (A—-I-b),moist to we : : : : : : : : : : : : :
| | | | RES/DUAL.- Me&x’um sf/’fi‘r to hard: Drown,orian e,andi white, S/LT (A—4)3,W/7f7 fraée cla ,c&nfax‘ns //’f:f/e rock
2480 o <:>Lfragmenminﬂcaceou&éapmﬂﬁ&;dggfafnok#LJ ,,,,, Y e A S R A S R A S R . 2480
(© WEATHERED ROCK: Brown,gray, fan,and  orange, GNEISS 3 3 3 3 3 3 3 3 3 3
2470 (H) CRYSTALLINE ROCK: Brown.tan.and oronge.GNEISS = = R o R o R o 2470
2460 ¢ L L e } 7777777777777777777777777777777777777777777777777777777777777 - o o - o o - o o | 2460
| 100 90 80 70 60 50 40 30 20 10 @ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
0
Rt — e AR BRIDGE NO.1- END BENT 1 - -L- STA. 41+54.99 120° SKEW




e - L - e e e PROJECT REFERENCE NO. | SHEET NO.
_ B-3186/B-5898 7
2610 : : : : L o L S O S T S S R N NOTES: : . .
[ A S : : : : S GROUNDLINEOBTAINEDUSING
! ! ! ! ! ! ! ! b3186 br0022 r4047 Merged 1-12- 21 tin
2600 : : : | : L J: I e e FILE DATED 1-12:2021 | |
[ S ST A o S T INFERRED STRATIGRAPHY IS
: : : : : : : : DRAWN AT THE CROSS SECTIONS
2590 | | | | | | | S B|—C | | | | | | | | | | WITH THE BORINGS PROJECTED
R e R S S R S S S S R S S R S S R S j ””” o) NTOTHECROSSSECTIONS ””””””
20 L SIBIEA o skBeB D e+B|2580
2570 R S A S .CJ g 1 \ 1 s
® o 9FE_ o T s T F
: 2 sool02/21 | : % (: >— : 1 | | |
2550 ///5/6 650/0.0% %;_E%%?:Ié%) ///\/// 4/<//\/// === f = Y !
. / . Y = — 7= 4 = . . oo . . .
A e DY WIS T T = | R
R % - | ‘ %//:‘/// =7 60+ ///:/l/// = ///“///ﬁ///\///:}f;‘/ : ‘ | | |
: : %'/f: RECY=95 : : % : : é; "= ‘ ‘ : : :
' ' \ ) = ' ' ' a,_ 4 ' ' y T i ' '
2540 RGOS - P ROD%=84 ‘ L L RECEE8S 0 KA Recy=97 1 = 3 1 1 3
”””””””””””””””””””””””” BN Co Ry o RADZEA % RQDZ=87 : =N : : : : : :
: : P : - K= : : : : : : : : : :
- FIAD B @ P2 | | | | ' ‘ | | |
,2,,5,39 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L,,B,T ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, VA . [ [ I ' ' ! ' '
i gl FIAD e o0 ®
2520 0 B | 5 | | | |
2510 L2510
2500 2500
ROADWAY EMBANKMENT Very soft o medium sﬂff red, gray,and bmwn sandy CLAY (A—6) and CLAY : : : : : : : : : : :
(A=7=6),dry fo molst : : : : : : : : : : :
2490 0 9,,A,’?T’,F’,C,’,A,L,,F,’,L,L:Vﬁtx/0?%10,!095,6,P,@WWWF%14???,6,%7?9/5?,,,,,,_,,,,,,1,,,,,,,,_,,,,,,,r,,,,,,,j,,,,,,,,i,,,,,,,,L,,,,,,,j,,,,,,,,i,,,,,,,,L,,,,,,,j,,,,,,,,i,,,,,,,,L,,,,,,,j,,,,,,,,ﬁ,,24,9,0,
@ ARTIFICIAL FILL: Medium stIff,brown and g/’ay,CLAY (A=7=6),with Ilttle gravel, molst to wet
ALLUV/AL Very! loose to dense,gray, brown,and orange,silty SAND (A-2-4),SAND (A-3); : : : : : : : : : : :
2480 ¢+ @ ,,,,,,,,,,,, ?dy,_SAN,D,md,G,RA[IJ/,EJL,/,(A,,,al.m/,cac,eog@we,foJ,sa,wmted,,,,,,,L,,,,,,,J,,,,,,,,_,,,,,,,L,,,,,,,;,,,,,,,,:,,,,,,,,L,,,,,,,;,,,,,,,,:,,,,,,,,L,,,,,,,:,,,,,,,,:,,,,,,,,L,,,,,,,;,,,,,,,,z,,z,‘,’f,s,Q,
@ RES/DUAL Medfum sf/'ff fo sﬂff gray and white, SGndy S/LT (A=4), mo/sf
2470 L @ WEATHERED ROCK,,Gf,ay,bfowrz.md,D/GQK,GN,E/,SS,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,i ,,,,,,,, ,,,,,,,, ,,,,,,,, ,,,,,,,, ,,,,,,,, ,,,,,,,, ,,,,,,,, i,,zf"?,Q,
@ CRYSTALL/NE ROCK Ughf fo ddrk gray wfm Drown f-c grafned deﬁfe G/\/E/SS with frace gornefs
2460 L @,?,’?Y,?W,L,W,E,,!",‘%Cf,,U@!@tf@,ﬁ?ﬁ%,w,,W,f?fﬁefﬂf%,f?f?M’W{f?,Bf?fﬁ%,L?N?/,S,—?,,,,,,,,_,,,,,,,r,,,,,,,j ,,,,,,,, S R S N S R 2460
2440 a0
2430 0 o S R S } ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o . L2430
100 90 80 70 60 50 40 30 20 10 @ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 130
HORIZ SCALL {20 | VE = 11 BRIDGE NO.1 - BENT 1 - -L- STA. 41+98.31 120° SKEW




PROJECT REFERENCE NO. | SHEET NO.

B-3186/B-5898 8

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

GROUNDLINE OBTAINED USING
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! b3186 br0022 r4047 Merged 1-12- 21 tin
2600 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | | FILE DATED 1-12-2021
”””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” INFERRED STRATIGRAPHY'IS &
| | | | | | | | | | | | | | | | | | | | | | | | DRAWN AT THE CROSS SECTIONS
2990 ... \HTHEBORINGS PROJECTED
S T T T T A o L o L o L A 0 NTOTHECROSSSECTIONS

SBZC

! ! ! ! ! ‘ ROADWAY EMBANKMENT Very soff fo sf/ff brown and red, sf/fy CLAY (A=7— 6) m/‘caceous,dry fo wet ! ! ! ! ! !
2490 @ ART/F/C/AL F/LL Soft, /jrown c/ayey SILT (A 5), mfcaceous mofsf 1 ‘ 1 ' 2490

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

I o A ®) ARTIF ICIAL ’F/’L’L’ ’Méd}dfn’ dense o Ej’eb"sé’b’rbj/ ’br’dv{/h’dhd’ Wh/fe SA/\/D and GF?AVE Lt Av/ b dry fo wet

@ ALLUV/AL \/e loose fo very dense Drowmgmy D/Gdk white, cnd orange silty SA/\/D (A= 2 4) and SA/\/D | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
! | GRAVE L (A=1—-b), micaceous. moist to, saturated ! ! ! ! 1 1 1 ! 1 1 | . 2480

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

@ RES/DUALo Med/um dense to dense red, fan and D/Uck S/LT (A—-4), confoms //fr/e rock fragmenfs
: : : : : micaceous, sapro// tic, dry : : : : : : : : : : : : : :
2470 1 ! ! ! @ WEATHERED ROCK:  Red. browh,gray.and black, G/\/E/SS 1 1 1 1 1 . 2470

CRYSTALLINE ' ROCK: L/ghf fo dark gray W/m Drown f-c gra/ned B/of/fe G/\/E ISS.with frace gamefs
@ CRYSTALL/NE ROCK Ughf to med/um gray and whffe with. dar/( brown M/gmaﬂﬂc B/oﬂfe G/\/E/SS

2450 1L 2450
2440 1L b 2440
2430 L ‘} ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2430

110 100 90 80 70 60 50 40 30 20 10 @ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

HORIZ SCALL {20 | VE = 11 BRIDGE NO.1 - BENT 2 — -L- STA. 42+97.46 119° SKEW




PROJECT REFERENCE NO. | SHEET NO.

SOIL TEST RESULTS : : : : : : B-3186/B-5898 9
‘ SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % 1 1 1 1 1 1 ‘ ‘ ‘ ‘ ‘
2630 | NO. OFFSET | STATION INTERVAL crLass. | LL.|P.L MOISTURE | ORGANIC ! ! ! ! ! ! NOTES: ! !
SR SS-5 | 43 RT | 43+63 | 10.0 -11.5 | A-4 (1) | 3419 | 357 | 2571 | 22.0 | 17.2 | 93.2| 71. 2| 43.3| 28 - O S O e I
: SS-8 | 43 RT | 43+63 | 25.0-26.5 |A-2-7 (4) | 52|30 | 47.3 | 29.7 | 18.3 | 4.7 | 91.9] 58.9| 28.6| 18 - : : : : : : GROUNDLINE OBTAINED USING

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! b3186 br0022 r4047 Merged 1-12- 21 tin
2620 1 1 1 1 1 1 1 1 F|JLE DATED 1- 12-rL2021 :
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 INFERRED STRATIGRAPHY IS &~
DRAWN AT THE CROSS SECTIONS

2610 | | | | | | | | | | | | | | | | | | | | | | |  WITH THE BORINGS PROJECTED

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

I I I I I S o S o S o S ~ ONTOTHECROSS SECTIONS

00 2600
S| _EB?2-A | | DeT EBZ

2590 SI_EB2-C §S|_EBZ—B :

—3-
\Ocn)

— 1 1 1 000
T m———. _@—p
—_

000

: g;/,Z,\L,,,,,,,j ,,,,,,,, Y DU

———v———\———v———\—

v o PR 0/0.0 : //{T,//,/T,//,/,‘///r///‘k///‘///T/‘//;:%%7 <(00/0.2977A
| | | | | " FIAD | &0/0.0%° . 2D 3
O} AR O | | D ‘
: : ‘ : ‘ FIAD ¢ :
2540 0T AR SN\ €00/0.3> |
2530 ‘ L ‘ L ‘ L ‘ L o } o wm g O AR
””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” F|AD A
BT
2510 | ROADWAY EMBANKMENT Ve loose. to medlum _dense, brown, red, green,and. . graj rey. SAND | - 2510
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ . (A25) sffry SAND  (A=2~ 4’%% (%gj)and”sm% s MRA/?EUA/W
! ! ! ! ! ! ! ! \ \ dry to Wef ! ! ! ! ! ! ! ! !
2500 : : : : : : - ® ROADWAY EMBANKMENT- Saft fo sf/ff gray. brown orange, and fan sandy S/LT (A- 4) and CLAY (A- 7~6) : : : : : : : : " 2500
R L R L R R contains -frace- reot and -weed- f ragments; Aeaceous; organic- odor; molst fo-wek--- - =-------2--- - T T e
: : : : - © ART/F/C/AL FILL: Soft,red and brown,clayey SILT (A= 5).sandy CLAY (A~6).and CLAY (A~7-6), | | | | | | | | |
! ! ! ! ! ! ! ! mfcoceous dry fo mofsf \ ! ! ! ! ! ! ! ! !
2490 ;. S R SR S S SR 0] ARTIFIC/ALF/LL. Very, Iopse o ver dense, red, brown, and. gray, $ilty. SAVD. (A=2=4),and. CLAYEY SA/\/D ,,,,,, S S S S S S S S | 2490
(A=2-6), and SA D and G/-?AVEL (A= =1=b), m/caceous moxsf ‘ 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 NG ALLUV IAL: Wedium dense, gray red, and brown, c/ayey SAND (A 2—6) and $A/\/D cmd GRA\/EL (A=I- b),wef ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
2480 | | | | | | | | | 10 salurated | | | | | | | | 2480
R S S SNG) RES/DUAE"Méd/’dfﬁ’déﬁsié’fb’Véf’Uéﬁééb’/’b’v/ﬁb?’bhgb’ahd’Wf:/’fé’s’/'/fy SAND A 2 4); cfayey SAND
‘ ‘ ‘ : : : : : ‘ ;2 7),and SA/\/D A 3) confa/ns trace fo little rock f /’agmenfs m/caceous sapro//f/c dry to
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ o owet
240 S S @) RESIDUAL very st 1o bardwmfe,grayffmand brown, SILT - (A~ 4)mgceous,sapro/mc,,; ,,,,,,,, A A A A A A 2470,
: : : : : : : - () WEATHERED ROCK: Gray, brown,orange,and blackGNEISS : ‘ ‘ : : : : : : : : : : :
2460 . A S S A S S [,,,@,,,C!?Y,STALA/N,E,,RQCK,,quxnwafwd,PK?M,G,N,E{S,,S,,,L,,,,,,J ,,,,,,,, R o R o R o R o | 2460
2450 } ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2450

100 90 80 70 60 50 40 30 20 10 @ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

HORIZ SCALL {20 | VE = 11 BRIDGE NO.1- CROSS SECTION - -L- STA. 43+87.22 119° SKEW




NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 7/28/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 10

WBS 38332.1.FS1 | TIP B-3186/B-5898 | COUNTY HAYWOOD | GEOLOGIST R. Dugger WBS 38332.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD GEOLOGIST N. Yacobi

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft) | | SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S1_EB1-A STATION 41+84 OFFSET 42 ftLT ALIGNMENT -L- 0 HR. N/A'| | BORING NO. S1_EB1-C STATION 41+52 OFFSET 4ftLT ALIGNMENT -L- 0 HR. 16.3
COLLARELEV. 2,577.2ft TOTAL DEPTH 30.1 ft NORTHING 666,335 EASTING 818,860 24 HR. FIAD | | COLLAR ELEV. 2,575.8 ft TOTAL DEPTH 25.1 ft NORTHING 666,287 EASTING 818,871 24 HR. FIAD

DRILL RIGIHAMMER EFF/DATE  GTC9083 CME-550X 80% (11/24/2020)

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGIHAMMER EFF./DATE  GTC9083 CME-550X 80% (11/24/2020)

|DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER L. Wanstrath START DATE 03/01/21

COMP. DATE 03/01/21

| SURFACE WATER DEPTH N/A

DRILLER L. Wanstrath START DATE 03/09/21

COMP. DATE 03/09/21

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll &
2580 | 2580 |
T [ 25772 GROUND SURFACE 0.0 T B
2576 5T 07 T Z576.5 v 0.7 + o
T B 18| 6 ce _: [ 2000 v IRF 55750 0.7 PAVEMENT — 257581 00 [ 25758 GROUND SURFACE 0.0
2575 | e74 2L o 819 3 Q2575 ROADWAY EMBANKMENT — 2% 2575 I 2 3 3 _+b D[R ROADWAY EMBANKMENT
T 3 3 N N M |_\‘ \ Dense, brown, SAND and GRAVEL (A-1-b) | 25733T 25 st | ZASESﬂ Loose, red and brown, clayey SAND (A-2-6) 20
+ . r .. N Medium stiff to stiff, brown and orange, silty + 4 2 3 R LN Soft to medium stiff, red and brown, sand
257227 50 LN 5 D IO \ , y
I s 14 P Y2 M LN CLAY (A-T-6)21) 257081 50 S N CLAY (A-6)
2570 | 5 epg 2L 75 | t\_ 2570 T 5 3 7 _;I D ILNC
I ! 213 5 M ICRY 25683 75 T N
1 .. 0, N = ! ... L\_
256721 10.0 30% LN 21212 e D |C
1 1 2 2 ‘4- : M L\_ 256"’:8“ 100 o L [ 25663 _ __ __ _ __ _ __ _______ 95
2565 T N LN 2565 T | LN Medium stiff, red, sandy CLAY (A-7-6)
N 1 1 1 4 M IFIN=
T N LanI"28642 130 1 & LN
1 RN 5ooL ALLUVIAL 1 N N 25628 13.0
256221 150 . \\ o SS9 Dense, brown, SAND and GRAVEL (A-1-b) 1 RN S ALLUVIAL ~ ~ ~ — — 77
T 14 [ 16 [ 19 Ne3s . M ool 256081 150 oNL L oool Dense, gray and black, SAND and GRAVEL
2560 T i R 2560 1 6 | 11 | 20 \,31 \/ BSS— (A-1-b)
4 . . PO {olele N 4 S [olole B
1 A A IR SS9k 1 A 909 2,557.8 18.0
255721 200 B R 2557.2 20.0 T Nl A — — ———EBUAC
4 60/0.1 . .. 6(.] O;W ﬂl./’- CRYSTALLINE ROCK 25558+ 200 B P Dense, brown, tan and red, SILT (A-4),
2555 1 %_ Brown, tan, and orange, GNEISS 2555 T 14 13 21 34 D saprolitic
Z
+ I// - L - I. - - -
2552271 250 Vu‘j' 2,552.2 25.0 [ N
T 17 | 20 |80/0.4 oo i WEATHERED ROCK 255111 247 R P I 2,551.1 247
2550 1 100/0.9 R Brown, tan, and orange, GNEISS 2,530 23T 4100/0. 100/0 381 WEATHERED ROCK
T B 6070.0 60/0.0 Gray, GNEISS
1 Lo N Boring Terminated with Standard
7271 300 2,547.2 30.0 : :
[ 2.04 60/0.1 60/0.19"] CRYSTALLINE ROCK Penetration Test Refusal at Elevation

/'\Jn.l

Brown, tan, and orange, GNEISS
Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,547.1 ft in Crystalline Rock (GNEISS)

Other Samples:
ST-1(8.5-9.6)

PRI USSR NS SART N NSRS S AU WS U SRS R SR SATAN RSN SRR NSNS RS 1% s

2,550.7 ft on Crystalline Rock (GNEISS)

é




NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/2/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38332.1.FS1 | TIP B-3186 / B-5898 | COUNTY HAYWOOD | GEOLOGIST R. Dugger
SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S1_EB1-B STATION 41+27 OFFSET 42 ftRT ALIGNMENT -L- 0 HR. 15.5
COLLAR ELEV. 2,578.8 ft TOTAL DEPTH 32.5ft NORTHING 666,239 EASTING 818,893 24 HR. FIAD
DRILL RIGHAMMER EFF./DATE  GTC9083 CME-550X 80% (11/24/2020) | DRILL METHOD H.S. Augers HAMMER TYPE  Automeatic
DRILLER L. Wanstrath START DATE 01/29/21 COMP. DATE 01/21/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft)
2580 |
i | 2,578.8 GROUND SURFACE 0.0
L U8 AP | P I I [ =970 0.6' PAVEMENT ==
1 1 1 0 |
25763T 25 SR S 28 D !‘_?— 25768 ROADWAY EMBANKMENT — 29
2575 3 2 3 4 P B Lt Medium dense, brown, tan, and orange, |
1 — 425743 | SAND and GRAVEL (A-1-b) |45
257384+ 50 SN - P P . CISF ——
i 11 11 7 TN R R R D N Loose, brown and orange, clayey SAND
] o /\._18 R N (A-2-6), micaceous
25713 1.5 1 > 3 4 e o t\_ Stiff to medium stiff, brown and orange,
2570 _ | &5 SS-50 | 63% N sandy CLAY (A-6)(8)(16), micaceous
256884 100 | I R T 28% |-}
] 2 | 2 | 4 ‘\6 .. o 'Y
i b AU TN
g R R N 25658  _ _ _ _ _ _ _ _ ___ _ _ _ __ 130
2565 _ \ (A Very stiff, brown, clayey SILT (A-5)
256384 150 - -\ v |__l7‘_
] 2 7 14 w2 LN 2562.6 16.2
. F= Bk ALLUVIAL
2560 b |- - = E‘LS—‘ Medium dense, brown and gray, SAND and — 18.0f
. i — \ GRAVEL (A-1-b) ]
2,558 8-+ 200 - - - RESIDUAL  — — — —
] 2 2 2 .- D L o
1 . _ Medium stiff to hard, brown, orange and
] \. | white, SILT (A-4), micaceous, saprolitic
2555 ] \ L
255384 250 -y - - |
i 2 5 6 Y D L
] Sl i
2550 ] | |
2,548 8-+ 30.0 - 'l_' — s —— " i —— — i G— 2,548.8 30.0
] 0070.5 A i B Ry WEATHERED ROCK
oeagaT 205 Ce e e e 2546.3 Brown, tan and white, GNEISS 325
100/0.0 60+ Boring Terminated at Elevation 2,546.3 ft on

Crystalline Rock (GNEISS)

Other Samples:
ST-8 (7.5-9.1)

SHEET 11



NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/3/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38332.1.FS1

| TIP B-3186/B-5898 | COUNTY HAYWOOD

| GEOLOGIST R. Dugger

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S1_B1-A STATION 42+30 OFFSET 44 ftLT ALIGNMENT -L- 0 HR. 5.0
COLLARELEV. 2,564.5 ft TOTAL DEPTH 27.5ft NORTHING 666,373 EASTING 818,887 24 HR. FIAD

DRILL RIGIHAMMER EFF/DATE  GTC9083 CME-550X 80% (11/24/2020)

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER L. Wanstrath

START DATE 02/28/21

COMP. DATE 02/28/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5t : ! f NO. |/moll & | eev. iy DEPTH (1)
2965] 1 . | 25645 GROUND SURFACE 0.0
e WOR|[ 1 1 *2- - - - ALLUVIAL
41 ‘v - - - Very loose, brown, silty SAND (A-2-4),
I L /S micaceous _ _ _ _ _ —-2Y
2560, .o "'r-: 50 D Dense, brown, SAND (A-3), contains trace
+ N, i gravel
1 67 25 21 : _\,46 T T oo
25570] 75 T R e22s 2557.0 75
T 60/0.0 i i L ¢ ;.ﬁ_ CRYSTALLINE ROCK
2555 1 %_ Light to dark gray with brown, m-c grained
1S = Biotite GNEISS, with trace garnets
(P
4 RS-6 s
1 A
(P2
2550 I V.‘/'f C
(P2
T AT 25481 16.4
1 RS-7 e A Light to dark gray with brown, Migmatitic
1 ==l ~ Biotite GNEISS
2545 I =
(P2
1 ﬂlf‘/.f_
1 1
1 ﬂlf‘/.f_
2540 T S
1 < 7
T CA 2537.0 275

Boring Terminated at Elevation 2,537.0 ft in
Crystalline Rock (GNEISS)

SHEET 12



SHEET 13
CORE PHOTOGRAPHIC RECORD

38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

S1_B1-A S1_B1-A
Box1o0of3:7.5 —16.8 FEET Box 2 of 3: 16.8 — 26.3 FEET
DRY DRY

26.3

FEET
S1_B1-A S1_B1-A
Box1o0of3:7.5 —16.8 FEET Box 2 of 3: 16.8 — 26.3 FEET
WET

B

L —— b

16.8

iEmmEEEEREEREEn

. pmavazzaary daas wenguysssagepyen = — = .
SesRavEm 1'mf;—»3“-v-r'|h-v.g'4-‘ Lol M 11 MR .Trgrw---ﬂ—‘a-r' " '“-




Top

Top

CORE PHOTOGRAPHIC RECORD
38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

S1 _B1-A
Box 3 of 3: 26.3 —27.5 FEET
DRY

S1_B1-A
Box 3 of 3: 26.3 —27.5 FEET
WET

T, e G | W ) W s A TR
e - — - — T
0.0 1.0 2.0

™ ™ e ——

SHEET 14



NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/3/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38332.1.FS1

| TIP B-3186/B-5898 | COUNTY HAYWOOD

| GEOLOGIST N. Yacobi

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S1_B1-C STATION 41+70 OFFSET 1ftRT ALIGNMENT -L- 0 HR. 13.0
COLLARELEV. 25755 ft TOTAL DEPTH 44.0 ft NORTHING 666,298 EASTING 818,886 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE  GTC3277 CME-75 83% (09/15/2020)

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER L. Wanstrath

START DATE 03/10/21

COMP. DATE 03/10/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moil 6| ELev.y DEPTH (ft)
2580 -
2575 257551 00 I 2,575.5 GROUND SURFACE 0.0
- 1 1 2 -*3 D N ROADWAY EMBANKMENT
25730l 25 - L&y 25735 Very soft, red and brown, sandy CLAY (A-6) 20
T 3 3| 3 *6'_ : D ‘E\: Soft to medium stiff, red, gray, and brown,
257057 50 A L:— CLAY (A-7-6)
2570 \
T 2132 e MOENT
25680] 75 . N
2 | 2 7 / LN
- ’3 - - M L\_
2565 25655T 100 \' - L\_
- 1 2 3 LN
] &« | MO
1 N E 2N ase2s g
: N |- i ALLUVIAL
2560 F2.560.5T 150 . '\\ . ooo Dense, gray, SAND and GRAVEL (A-1-b)
= 1 [ 16 | 15 3 w BSS—
T TN R st [oJee o
1 SN~ | Q00 2,557.5 18.0
g S B Nl B WEATHERED ROCK
2555 5T 200 R S Gray and black, GNEISS
2555 = 87 |50005 ~ Y
J . - 100+
2551 5T 240 L 2,551.5 24.0
2550 60/0.0 . .60/0.0 2 CRYSTALLINE ROCK
7~ Gray, black, and white, Migmatitic Biotite
=~ GNEISS
(P2
7
2545 7~
7
7
2540 ¥
7
>
7
2535 RS9 7~
7
&
& 2531.5 44.0

Boring Terminated at Elevation 2,531.5 ft in
Crystalline Rock (GNEISS)

SHEET 15



CORE PHOTOGRAPHIC RECORD
38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

S1_B1-C S1_B1-C
Box 1 of 2: 24.0 — 35.0 FEET Box 2 of 2: 35.0 — 44.0 FEET
DRY DRY

FORNRLL
YFARETR RS20 T
THESEASIAT | b T T A

S T RPN b

10

i
FEET FEET
S1_B1-C S1_B1-C
Box 1 of 2: 24.0 - 35.0 FEET Box 2 of 2: 35.0 — 44.0 FEET
WET WET

1.0

EOR 2
35.0

FEET

EOR 4

EOR 4

44.0

44.0

SHEET 16



GEOTECHNICAL BORING REPORT

BORE LOG

WBS 38332.1.FS1

| TIP B-3186/B-5898 | COUNTY HAYWOOD

| GEOLOGIST R. Dugger

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S1_B1-B STATION 41+78 OFFSET 43 ft RT ALIGNMENT -L- 0 HR. 0.0
COLLARELEV. 2,565.6 ft TOTAL DEPTH 35.7 ft NORTHING 666,279 EASTING 818,924 24 HR. FIAD

DRILL RIGIHAMMER EFF/DATE  GTC9083 CME-550X 80% (11/24/2020)

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER L. Wanstrath START DATE 02/16/21 COMP. DATE 02/16/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moil 6| ELev.y DEPTH (ft)
2570 |
o565 |2.565 N \val [ 25656 GROUND SURFACE 0.0
T 2 1 T | &2 W s ALLUVIAL
T ~ . .o - Very loose, brown and orange, silty SAND,
T : N F2%626 ¢ micaceous _ __ _ _ _ —24
5 560 6“ 50 '\ T B Medium dense to dense, brown, SAND (A-3),
2560 + OIN i with little gravel
x 15 | 20 | 12 gz Sat. - s
1 L. L
1 . //. . L
25556+ 10.0 - |- - -
2555
=+ 0 | 12 | 14 46 Sat. -
1 & L
I | L L
255064 150 | . .- coogt
2550 [5ah0 1155 L ooosl 2.550.1 155
1 601,8 0 1000.9 . . _6075)5? gy,_ CRYSTALLINE ROCK
4 ’ R e Brown, GNEISS
1 = Light to dark gray with brown, Migmatitic
1 A Biotite GNEISS
2545 I =
1 ﬁ'r?'
1 7
1 ﬁ'r?'
1 7
2540 S
T <
(P2
1 ?,‘/7_
1 (=8
2535 I z‘/'f'_
(P2
1 RS-8 #/7_
1 - (=8
1 ?,‘/7_
2530 T A 25299 35.7

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 7/28/21

Boring Terminated at Elevation 2,529.9 ft in
Crystalline Rock (GNEISS)

SHEET 17



CORE PHOTOGRAPHIC RECORD
38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

S1_B1-B
Box 10of2: 15.7 - 26.1 FEET
DRY

0.0 1.0 2.0

FEET

S1_B1-B
Box 1 0f2: 15.7 - 26.1 FEET
WET

S1_B1-B
Box 2 of 2: 26.1 — 35.7 FEET
DRY

FEET

S1_B1-B
Box 2 of 2: 26.1 — 35.7 FEET
WET _

0.0 1.0 2.0

FEET

FEET

SHEET 18



GEOTECHNICAL BORING REPORT SHEET 19

BORE LOG

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 7/28/21

WBS 38332.1.FS1 | TIP B-3186/B-5898 | COUNTY HAYWOOD | GEOLOGIST R. Dugger
SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S1_B2-A STATION 43+22 OFFSET 43ftLT ALIGNMENT -L- 0 HR. 5.0
COLLARELEV. 2,565.2 ft TOTAL DEPTH 36.3 ft NORTHING 666,446 EASTING 818,943 24 HR. FIAD
DRILL RIGHAMMER EFF/DATE  GTC9083 CME-550X 80% (11/24/2020) |DRILL METHOD SPT Core Boring HAMMER TYPE  Automatic
DRILLER L. Wanstrath START DATE 03/01/21 COMP. DATE 03/01/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft)
2570 B
2565 | 2,565.2T 0.0 [ 2565.2 GROUND SURFACE 0.0
B 3 2 1 & w =D ROADWAY EMBANKMENT
1 _\\: N R L] Very loose, brown, silty SAND (A-2-4),
1 J N N A A, ||:'-'"_ 28622 micaceous ,— 39
1 N L. L. L. | i -7-
2560 | 2.5602T 50 . o J \V4 !_:_ 25506 Stiff, brown, CLAY (A-7-6) o
+ - \?31- T B Sat. SSSF ALLUVIAL
25574T 78 R I T N RO OO0 2557.4 Dense, brown and orange, SAND and 7.8
T 60/0.0 < | ST T TT T T T T 0009 ?.9/— GRAVEL (A-1-b)
2555 T R e e i CRYSTALLINE ROCK
T =N Light to medium gray with dark brown,
T ah Migmatitic Biotite GNEISS
1 -
2550 T ’f/f'_
1 ,’{;/f_
1 ce
2545 T 4
T RS-10 ”'f ~
1 ,’{;/f_
2540 T ’f/f'_
1 ,’{;/f_
1 ce
2535 I a0
1 -
1 ,’{;/f_
2530 T ’75'_
74 2528.9 36.3
4 L Boring Terminated at Elevation 2,528.9 ft in
1 L Crystalline Rock (GNEISS)
| I L
| T .
| 1 L




CORE PHOTOGRAPHIC RECORD
38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

S1_B2-A S1_B2-A
Box 1 of 3: 7.8 — 20.0 FEET Box 2 of 3: 20.0-29.9 FEET
DRY

1.0 2.0
FEET FEET
S1_B2-A S1_B2-A
Box 1 of 3: 7.8 — 20.0 FEET Box 2 of 3: 20.0 —29.9 FEET
WET - ~ WET

o T M T TR

1.0

FEET

SHEET 20



SHEET 21
CORE PHOTOGRAPHIC RECORD

38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

S1_B2-A
Box 3 of 3: 29.9 — 36.3 FEET
DRY

Top
29.9

L D e e e e e

FEET

S1_B2-A
Box 3 of 3: 29.9 — 36.3 FEET
WET




GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38332.1.FS1

| TIP B-3186/B-5898 | COUNTY HAYWOOD

| GEOLOGIST N. Yacobi

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S1_B2-C STATION 42+87 OFFSET 1ftRT ALIGNMENT -L- 0 HR. 4.0
COLLARELEV. 2,567.3 ft TOTAL DEPTH 48.5 ft NORTHING 666,391 EASTING 818,957 24 HR. FIAD

DRILL RIGIHAMMER EFF/DATE  GTC9083 CME-550X 80% (11/24/2020)

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER L. Wanstrath

START DATE 03/10/21

COMP. DATE 03/10/21

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/2/21

ELEV| RRRY |DEPTH| BLOW COUNT BLOWS PER FOOT sawp. W (; SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100/ | No. |/moll & | Eev.y DEPTH (f)
2570 |
2567.3T 00 r 2,567.3 GROUND SURFACE 0.0
T 1 2 3 *5' N M I_\' ROADWAY EMBANKMENT
2565 | 5 £a4 T 25 T I_\' Very soft to medium stiff, red and brown, silty
LN CLAY (A-7-6), micaceous
1 1 1 1 "3 o \V4 N
256237 50 < < - A IE\‘
=+ A W W »
2560 T '.10'\ I_:‘ 2503 10
250098 15 | ot < Sn ALLUVIAL
] T / 40 W 3caf 25578  Medium dense to very dense, gray, black, 9.5
255237 100 LT - =% _ and white, SAND and GRAVEL (A-1-b) | =]
] A A A i3 D i RESIDUAL
2555 _ | Medium dense to dense, red, tan, and black,
i . J' . L SILT (A-4), contains little rock fragments,
2550 3T 150 . . . : I : i micaceous, saprolitic
i . @10 D L
2550 ] « o
S
i TN L
25473T 200 TN ) B
8 16 30 s \', 46 D B
2545 N o B
T
i 11 - e »
25423T 250 N T D R - 25423 25.0
H00/0.5 R R WEATHERED ROCK
2540 N T N Red, brown, and black, GNEISS
25388+ 285 e . + L 2,538.8 28.5
60/0.0 . .60/0.0 V- CRYSTALLINE ROCK
%- Light to dark gray with brown, f-c grained
V= Biotite GNEISS, with trace garnets
2535 S
A
RS-11 T
T—A_ 25319 35.4
’T'// Light to dark gray with brown, Migmatic
2530 A Biotite GNEISS
2
7
(P2
< /;
(P2
2525 z‘/'f
(P2
< /;
(P2
2520 \
=7 25188 485

Boring Terminated at Elevation 2,518.8 ft in
Crystalline Rock (GNEISS)

SHEET 22



SHEET 23

CORE PHOTOGRAPHIC RECORD

5898)

38330.1.FS1 (B-3186/B-
US 23/ US 74 Great Smokey Mountain Highway

Box 2 of 2: 37.5 — 48.5 FEET

S1_B2-C

28.5 — 37.5 FEET

S1_B2-C

Box 1 of 2

DRY

DRY

_

S'LE
wonog

FEET

S1_B2

FEET

-C

37.5
w

Cc

S1_B2

48.5 FEET

ET

Box 2 of 2

28.5 — 37.5 FEET
WET

Box 1 of 2:

S'LE
wonog

FEET

FEET



NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/2/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38332.1.FS1

| TIP B-3186/B-5898 | COUNTY HAYWOOD

| GEOLOGIST N. Yacobi

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S1_B2-B STATION 42+73 OFFSET 43 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,565.5 ft TOTAL DEPTH 32.6 ft NORTHING 666,354 EASTING 818,982 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE  GTC3277 CME-75 83% (09/15/2020)

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER K. Boone START DATE 02/15/21

COMP. DATE 02/15/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft : ! | NO. | /moll ¢ | Elev. @ DEPTH (ft)
2570 |
2565 | 2.5655T 0.0 | 2,565.5 GROUND SURFACE 0.0
=+ 1 1 0 *1 M - ALLUVIAL
T . - Very loose, brown, silty SAND (A-2-4),
T | - B micaceous
1 | i
2560 T | B
1 | - L
-+ I - -
1 | i
2555 | o sea gl 107 1 | 1 |_2554.8 10.7
I 100/0.5 T 10005® WEATHERED ROCK
4 P Brown, GNEISS
25509] 146 e 2,550.9 14.6
2550 1 60/0.1 60/0.1 2 CRYSTALLINE ROCK
1 7~ Light to dark gray with brown, Migmatitic
1 2, Biotite GNEISS
(P2
>
2545 T i
1 './/’
1 II//,‘
2540 T 2
T i
1 II//,‘
-+ |/\
2535 T i
-+ =
21 25329 326

Boring Terminated at Elevation 2,532.9 ft in
Crystalline Rock (GNEISS)

NOTES
Rocking coring times not available

SHEET 24




SHEET 25
CORE PHOTOGRAPHIC RECORD

38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

S1_B2-B S1_B2-B
Box 1 of 2: 14.6 — 24.6 FEET Box 2 of 2: 24.6 — 32.6 FEET
DRY

24.6

FEET

S1_B2-B S1_B2-B
Box 1 of 2: 14.6 — 24.6 FEET Box 2 of 2: 24.6 — 32.6 FEET

WET WET

24.6

0.0 1.0 2.0

FEET




GEOTECHNICAL BORING REPORT SHEET 26

BORE LOG

WBS 38332.1.FS1 | TIP B-3186/B-5898 | COUNTY HAYWOOD | GEOLOGIST C. Swafford WBS 38332.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD GEOLOGIST N. Yacobi

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft) | | SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S1_EB2-A STATION 44+11 OFFSET 46 ftLT ALIGNMENT -L- 0 HR. 11.5| [ BORING NO. S1_EB2-C STATION 43+71 OFFSET 5ftRT ALIGNMENT -L- 0 HR. 9.0
COLLARELEV. 2,580.0 ft TOTAL DEPTH 27.0 ft NORTHING 666,518 EASTING 818,995 24 HR. FIAD | | COLLAR ELEV. 2,577.1 ft TOTAL DEPTH 27.5ft NORTHING 666,456 EASTING 819,011 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE  GTC3277 CME-75 83% (09/15/2020) | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic DRILL RIGIHAMMER EFF./DATE  GTC9083 CME-550X 80% (11/24/2020) | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER K. Boone START DATE 02/28/21 COMP. DATE 02/28/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 03/10/21 COMP. DATE 03/10/21 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll &
2580 2,580.0 GROUND SURFACE 0.0] [ 2580 |
25791] 09 e —— T T H_?W‘H 0.9' PAVEMENT 09 N B
T AR P U+ A M ROADWAY EMBANKMENT 1
2576 5T 35 N N IR - Loose to medium dense, brown, SAND (A-3), 257711 00 | 25771 GROUND SURFACE 0.0
P L| A 1 2 1 D [k ROADWAY EMBANKMENT
2575 T 6 3 4 ¢ M o with some gravel 1 3. . S
1 7 !_ | 55745 55 2575 25746+ 25 ||: Very loose to loose, red and brown, clayey
B T S T " - v I Soft to medium Stif, gray, SILT (A-4), T ST p | SAND (A-2:6)
T / 6. L| contains trace root fragments, micaceous, 257217 50 s L ______________ —_—_ _4.5]
25715+ a5 L organic odor 5 1 5 Fo-o- b L Very loose, gray and green, silty SAND
. 2 1 7 M = + ®: L (A-2-4) 70
2570 1 3 - 2570 |, ool 75 cestor  ____ __AEY 19|
T ] VAR + 1 1 > ; K \VA ||:\_ Soft, red, gray and tan, CLAY (A-7-6), with
1 | h 25680 _ _ 129 1 3 N trace sand
1 L NL Soft, gray, CLAY (A-7-6), contains trace 256711 100 \. . ‘—\_
2,566 5__ 135 2 1 2 I L:_ wood fragments, micaceous 1 1 1 3 Y w [N
2565 I & U ENE 2565 I \ LN
I - LN T N LaToseat 13
T A N R A AR LAY 28630 . arg T O N I A RoSr ALLUVIAL
1 A R A AR 000 ALLUVIAL 256211 150 SN o000 Medium dense, gray, red, and brown, SAND
256151 185 000 A 000
T 7 3 1 N ooo Very loose, gray, SAND and GRAVEL 1 5 10 8 . @18 w BSSL and GRAVEL (A-1-b)
2560 I ®18 W ooor (A-1-b) 2560 I b oS
1 L. 0o0| 1 - L
1 S \_\\_ i 200" 2,558.0 22.0 1 R §§§_
1 .. LN .. RESIDUAL 255711 200 ) ) 000l
2.556.5F 235 =121 [ 33 I R W Very dense, brown, orange, and white, silty 1 25 |1 15| 6 . ‘,21 . w[8s9L
2555 T ‘?54 SAND (A-2-4), saprolitic 2555 I | S
255307 270 R N I I 27.0 I R 1N A A A BS3L
60/0.0 60/0.0 Boring Terminated with Standard 25521 250 R PR U, S 000] 2.552.1 25.0
Penetration Test Refusal at Elevation ] 100/0.5 R 100/()_5? WEATHERED ROCK
2,553.0 ft on Crystalline Rock (GNEISS) 2580 | , cpg 6t 275 Iy 2.549.6 Gray and black, granitic GNEISS 275
E 60/0.0 60/0.0 Boring Terminated with Standard

NOTES
Shelby tube obtained from 6.0'-8.0'
Shelby tube obtained from 13.5'-15.5'
Rig chatter and grinding at 27.0'

Penetration Test Refusal at Elevation
2,549.6 ft on Crystalline Rock (GNEISS)

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/2/21




NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 7/28/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 27

WBS 38332.1.FS1 | TIP B-3186/B-5898 | COUNTY HAYWOOD | GEOLOGIST R. Dugger

WBS 38332.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD

GEOLOGIST R. Dugger

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S1_EB2-B STATION 43+64 OFFSET 45 ft RT ALIGNMENT -L- 0 HR. 16.0
COLLARELEV. 2,577.5ft TOTAL DEPTH 45.4 ft NORTHING 666,426 EASTING 819,039 24 HR. FIAD

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. Det_EB1 STATION 40+58 OFFSET 75ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,570.8 ft TOTAL DEPTH 24.0 ft NORTHING 666,164 EASTING 818,877 24 HR. FIAD

DRILL RIGIHAMMER EFF/DATE  GTC9083 CME-550X 80% (11/24/2020) | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  GTC8255 CME-55 93% (11/24/2020)

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER L. Wanstrath START DATE 01/28/21 COMP. DATE 01/28/21 | SURFACE WATER DEPTH N/A

DRILLER L. Wansrath START DATE 03/22/21 COMP. DATE 03/22/21

SURFACE WATER DEPTH N/A

L
ELEV| Z{RY [DEPTH|_BLOW COUNT BLOWS PER FOOT sawp. W ) SOIL AND ROCK DESCRIPTION B BV DERTH BLOW COUNT BLOWS PER FOOT SAMP. 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100/ | No. |/moll & | Eev.y oeetiay | @ | @ | @ |osit|ost | osf| [0 25 50 75 100/ [ NO. | /Mol
2580 | 2575 |
I [ 25775 GROUND SURFACE 04 1 -
25766+ 09 4 1L [ " 1° e ROADWAY EMBANKMENT /ﬁ >s708l 00 [ 25708 GROUND SURFACE 04
2575 | 257501 25 415 D b9 25750 0.9' PAVEMENT 25| | 2570 T (N I R S v RNE ARTIFICIAL FILL
4 4 2 4 & - - M LR  ROADWAY EMBANKMENT sepaat o5 R N 25688  Very soft, brown and orange, silty CLAY _ _2.0]
257257 50 Ao —‘*l[ 29080 Medium dZﬂ?&;ﬂZ@EE r(]iﬂr_i?ge' SAND ' =9 T T I C N sat. K3or A\ ___ _(AT6).micaceous _ _ _ _
T 2 4 5 - ‘ - M - T - - M8 ’ 8- Loose to medium dense, brown and gray,
1 @9 g | Loose, brown and orange, clayey SAND | 256584 50 L or SAND and GRAVEL (A-1-b)
2570 | 25700 7.5 / e \ -2- 2565 1 0 [ 3 2 _‘g sat. PXbol—
T 4 2 3 ‘5- - SS-5 [ 28% t - " Medium stiff to stiff, brown and orange, 25633T 75 100 Q25638 _ i —————
256751 100 - . . [ Chr sandy SILT (A-4)(1), micaceous =+ 3 3 7 .7 .. M :_ Medium stiff, bro&n,?ag)d tan, silty CLAY
2565 T "\Z : N ‘C i 2560 [ 200871001 — N e A
-T pe—25645  _ _ _ _ ______ __ ____ __ __ ___ 130 T 3 8 — 11 M Stiff, brown and orange, SILT (A-4), with
\ 1 -
1 SN e g i ALLUVIAL \ trace clay, contains little rock fragments
25625T 150 TN - \' Medium dense, brown and gray, clayey T N
¥ 9 9| 6 .- &é . \VAl O3 SAND (A-2-6), with little gravel R N
2560 1 \ lpsses o ggg| [29% C 6 8 7 &5 M
T cosoF RESIDUAL T - F-
255757 200 R A e el A oosol Dense, brown and white, SAND (A-3), T i
T 6 12 20 e )52 EE N N B Sat. [ses9 contains trace rock fragments, saprolitic 255081 200 ;|
+ R e BN oo =+ S L 2,550.3 205
2555 - # oooo—28545 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 230 2550 -T 22 15 185/0.3 LB S WEATHERED ROCK
T st .o N Medium dense, brown, orange and white, T - 100/0.8 B Brown, GNEISS
25525T 250 A B \' clayey SAND (A—2—7)(4): contains little rock AR 8“ 240 Tt A 2546.8 ' 2.0
1 4 ! M . :‘:"5\: SS8 | 18% \Q: fragments, micaceous T 60/0.0 “—60/0.0 [ Boring Terminated with Standard
2550 4 = “el-25405 o 4 - Penetration Test Refusal at Elevation
1 N F Very dense, brown and orange with black, + - 2,546.8 ft on Crystalline Rock (GNEISS)
2547 5T 300 S - silty SAND (A-2-4) T B
il 521 40| 48 S D pEET T i
2545 1 | - 1 -
1 A L 1 L
254251 350 b~ | 25425 35.0 + -
+ 100703 - 100/0.39 WEATHERED ROCK T r
2540 I Tttt r Brown and orange, GNEISS 1 C
253757 400 st - T I
T 700/0.2 - 100/0.29 - + -
2535 I o L I L
259257 450 | e [ 25321 454 I .
T el 100/0.4 N Boring Terminated at Elevation 2,532.1 ft in 1 L
1 | Weathered Rock (GNEISS) A |




GEOTECHNICAL BORING REPORT SHEET 29

BORE LOG

WBS 38332.1.FS1 | TIP B-3186/B-5898 | COUNTY HAYWOOD | GEOLOGIST N. Yacobi

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. Det_B1 STATION 41+46 OFFSET 93 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,567.0 ft TOTAL DEPTH 42.0 ft NORTHING 666,223 EASTING 818,945 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE  GTC8255 CME-55 93% (11/24/2020) | DRILL METHOD  SPT Core Boring HAMMER TYPE  Autonatic

DRILLER L. Wansrath START DATE 03/17/21 COMP. DATE 03/17/21 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft : ! | NO. [/moll ¢ | ELev. @ DEPTH (ft
2570 |
256701 00 2,567.0 GROUND SURFACE 0.0)
T 1 0 1 % M ARTIFICIAL FILL
2565 Ty Very loose to loose, brown, clayey SAND
T 2 | 4| 3 A - M (A-2-6)
25620] 50 ? . 28620 _ _ _ _ __ _ _ __ _ ____ _ _ 50
1 2 1 5 S wW Medium stiff, brown and gray, CLAY (A-7-6),
2560 5 ith I
255051 75 T T T 1| | Khpesses ____ withlitle gravel 75
+ 2 3 3 ,6- - M RESIDUAL
T .o Medium stiff to stiff, gray and white, sandy
255701 100 5 5 5 le- . M SILT (A-4)
2555 T e
T \
1 S\
255201 150 = 5 3 R W
1 914 M
2550 I ?14
-4 - l. - - -
2547071 200 A IR R IR 2,547.0 20.0
1 57 [100/0.3 o - 100+ WEATHERED ROCK
2545 T 2,545.0 Brown and black, GNEISS 22.0
1 7+ CRYSTALLINE ROCK
+ ,’.Jj— Light to medium gray and white with tan, m-c
T+ Vsis grained GRANITE with trace Bitoite Gneiss
2540 T ' zenoliths
T RS I
—— a2
1 A
(P2
41 %—
2535 T RS-2 ,Jé‘_
2
1 A
(P2
T Pl 25320 35.0
1 ’T'// N Light to dark gray with brown, Migmatitic
2530 T ,,_pi_ Biotite GNEISS
2
1 A
(P2
41 %—
1 A
1 RS-3 7 -
2525 - A 2,525.0 42.0

Boring Terminated at Elevation 2,525.0 ft in
Crystalline Rock (GNEISS)

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 7/28/21




SHEET 30
CORE PHOTOGRAPHIC RECORD

38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

DET-B1 DET-B1
Box 1 of 3: 22.0 — 30.8 FEET Box 2 of 3: 30.8 —40.6 FEET
DRY DRY

.....

‘
il

s e e gto
5 — I
o T l = . : : ﬁ
0.0 1.0 20
P—-—-_--__—
FEET
DET-B1 DET-B1

Box 1 of 3: 22.0 — 30.8 FEET Box 2 of 3: 30.8 — 40.6 FEET

25.0

2

Bottom
30.8

i ?:"-'f{iﬁ'—'—-. ;




SHEET 31
CORE PHOTOGRAPHIC RECORD

38330.1.FS1 (B-3186/B-5898)
US 23/ US 74 Great Smokey Mountain Highway

DET-B1
Box 3 of 3: 40.6 - FEET
___DRY

DET-B1
Box 3 of 3: 40.6 —42.0 FEET
WET




GEOTECHNICAL BORING REPORT SHEET 32

BORE LOG

WBS 38332.1.FS1 | TIP B-3186/B-5898 | COUNTY HAYWOOD | GEOLOGIST N. Yacobi
SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. Det B2 STATION 42+34 OFFSET 113 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,568.0 ft TOTAL DEPTH 49.5 ft NORTHING 666,281 EASTING 819,014 24 HR. FIAD
DRILL RIGHAMMER EFF./DATE  GTC8255 CME-55 93% (11/24/2020) | DRILL METHOD  SPT Core Boring HAMMER TYPE Automatic
DRILLER L. Wansrath START DATE 03/11/21 COMP. DATE 03/11/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft)
2570 |
2 568 0“ 00 [~ 2,568.0 GROUND SURFACE 0.0
T 2 2 2 P YR M N ARTIFICIAL FILL
2565 | 2.5655F 25 NG 4125660 Soft, brown, clayey SILT (A-5), micaceous 20
- 5 10 9 N D K o Medium dense to dense, gray, brown, and
1 . LT . e 8— white, SAND and GRAVEL (A-1-b)
2563.0] 50 . T &| St
2 560 fa“ 75 2 : " §_
2560 T R M o
+ 33 [ 15 | 20 DR W
255801 100 N o
+ 4 6 6 .12 - W 8_
2555 T ) ' o 9
—_ } 8_
25530] 150 AL SR R EO o[ 2.563.0 15.0
53 | 58 [100/0.5 R L WEATHERED ROCK
100+ i Gray, GNEISS
2550 A
2,549.0 19.0
2 CRYSTALLINE ROCK
% Light to dark gray, white, and brown,
=~ Migmatitic Biotite GNEISS interlayered with
2545 v~ weathered rock seams and high
=~ concentrations of felsic dikes, with trace fault
,'IJ/? breccia
i
2540 z‘/'f
=
2535 7
2530 z‘/'f
RS-4 V;:-/f
2525 i
2520 z‘/'f
RS5 A 25185 495

Boring Terminated at Elevation 2,518.5 ft in
Crystalline Rock (GNEISS)

NOTES
Split spoon at 10.0' resulted in low recovery

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 7/28/21




SHEET 33

CORE PHOTOGRAPHIC RECORD

5898)

US 23/ US 74 Great Smokey Mountain Highway

38330.1.FS1 (B-3186/B

DET-B2
Box 2 of 2: 39.5-49.5 FEET

DET-B2
Box 1 of 2: 19.5 -39.5 FEET

FEET

DET-

Box 2 of 2: 39.5

FEET

DET-B2
Box 1 of 2: 19.5-39.5 FEET

B2

49.5 FEET

ET

w

ET

w

S'6€

{0

T

FEET

FEET



NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 7/28/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38332.1.FS1

| TIP B-3186/B-5898 | COUNTY HAYWOOD

| GEOLOGIST N. Yacobi

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. Det_EB2 STATION 43+52 OFFSET 121 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,584.5ft TOTAL DEPTH 43.3 ft NORTHING 666,370 EASTING 819,092 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE  GTC8255 CME-55 93% (11/24/2020)

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER L. Wansrath

START DATE 03/11/21

COMP. DATE 03/11/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(0 0.5ft | 0.5ft | 0.5t : ! f NO. [/moll 6| Eev. @ DEPTH (f)
2585 T TEA5 L 00 |—2,584.5 GROUND SURFACE 0.0
’ + 3 2 2 *4 R D N ARTIFICIAL FILL
| b4 N 25825  Soft, red and brown, sandy CLAY (A-6), ,__ _2.0|
25820] 25 ; ; 5 * L. 5 N _\\_______miﬁagxys ______ J
2580 T 8- - - =l Very loose to loose, red, brown, and gray,
S B I B \? . 5 BT clayey SAND (A-2-6), micaceous
T T - + 2,577.5 7.0
257704 7.5 4 3 3 |- T Loose, red, brown, and gray, silty SAND
2575 T 6 D T (A-2-4), micaceous
2574 51 100 o
- 2 2 2 l - M I
1 !4 - i
- |- - oy 25745 130
2570 > 569 f’r- 50 |- - \IV-_ Soft, gray, clayey SILT (A-5), micaceous
I v
; 1 1 2 . M X
- ’.3 - .l; -
- I - WE2se65 18|
2665 | i oL oo I- - :—_ Soft, gray, lean CLAY (A-7-6)
|
] T e MORN
b L. :' 2515 _ 230
2560 b ! . 8- Very dense, gray, white and tan, SAND and
2,550 51 250 72 T8 12808 | —m——d — — — ] — — | — ™ 2,559.0 GRAVEL (A-1-b) 25.5
i e | 0e® WEATHERED ROCK
i . Gray, white, and tan, GNEISS 28.0
2555 ] !- ) RES_IDUAL
2,554 5T 300 T Very stiff to hard, white, gray, tan and brown,
1 151 9 1 i SILT (A-4), micaceous, saprolitic
J @0
i N
2550 254951 350 \
] 8 | 15| 16 53:1 -
i 1. ..
J 1-- -
2545 2,544 51 400 {
1 6 7 25 o
J 7
2541 3T 432 T —_ 43.2
6070 1 = 50/0.1®

CRYSTALLINE ROCK
Gray, white, and brown, GNEISS
Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,541.2 ft in Crystalline Rock (GNEISS)

NOTES
Offset and augered down to 18.0' for shelby
tube sample

SHEET 34



SHEET 35

REPORT ON SAMPLES OF: Rock For Quality

PROJECT: B-3186 / B-5898 COUNTY: Haywood

DATE SAMPLED: 05/11/2021 RECEIVED: 5/11/2021

SAMPLED FROM: Test Borings REPORTED: 5/12/2021

SUBMITTED BY: HDR BY / CERT NO: Kevin E. Walker

BORING NO SAMPLE | DEPTH (FT) ROCK TYPE LENGTH (IN) DIAMETER (IN) UNIT WEIGHT (PCF) UNCONFINED COMPRESSIVE STRENGTH (PSI)

S1_B1-A RS-6 11.0-11.5 Biotite Gneiss 4.16 1.86 175.8 18,520
S1_B1-A RS-7 16.8-17.5 Migmatitic Biotite Gneiss 3.49 1.86 173.40 10,027
S1 B1-B RS-8 32.1-32.5 Migmatitic Biotite Gneiss 4.17 1.87 172.90 10,268
S1_B1-C RS-9 39.4-40.0 Migmatitic Biotite Gneiss 4.14 1.87 171.40 13,205
S1 B2-A RS-10 20.0-20.8 Migmatitic Biotite Gneiss 4.15 1.87 171.50 9,796
S1_B2-C RS-11 33.5-34.1 Biotite Gneiss 4.16 1.86 173.10 3,264
DET_B1 RS-1 27.0-27.7 Granite 4.17 1.86 165.5 22,108
DET_B1 RS-2 30.8-31.3 Granite 4.19 1.86 165.1 20,364
DET_B1 RS-3 40.1-40.6 Migmatitic Biotite Gneiss 4.11 1.86 170.4 16,519
DET_B2 RS-4 40.2-41.0 Migmatitic Biotite Gneiss 4.25 1.87 170.3 8,866
DET_B2 RS-5 48.5-49.0 Migmatitic Biotite Gneiss 4.24 1.87 169.5 8,389
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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE 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,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL 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 (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT 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
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. 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 TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM 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.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PRQJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PERSONNEL
C. SWAFFORD

GEOTECHNOLOGY, INC.

INVESTIGATED BY _C- SWAFFORD

DRAWN BY _T- LYNN

CHECKED BY K. BUSSEY

SuBMITTED BY _ HDR
oaTe _ NOVEMBER 2021

HDR Engineering, Inc. of the Carolinas
555 Fayetteville St, Suite 900 Raleigh, N.C. 27601
N.C.B.E.L.S. License Number: F-0116

SEAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

B-3186B-5898 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - [NDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SO
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

WOULD YIELD SPT REFUSAL.
LESS THAN @.1 FOOT PER 60
IL AND ROCK IS OFTEN

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357% PASSING *200) (> 357% PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P} a3 a2 wt [ A5 [ a6 [ a7 | ana e ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST. ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP ALAZ | A4 A5 NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. [t a2-4]A-25 | |57 A-3 6,07 COMPRESSIBILITY v SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SIMBOL RN SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NONERN MODERATELY COMPRESSIBLE LL = 31- 58 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
, CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
P HIGHLY COMPRESSIBLE LL > 58 SEDIMENTARY ROCK | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY SOTAL LENGTH D° CORE RUN AND EXPRESSED AS A PERCENTACE
g GRANULAR | ST MUCK, PERCENTAGE OF MATERIAL S = SHELL BEDS, ETC. )
; 50 MX cLaY g WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24zzz 135:14; 22 m 15zl m 35 MX|35 MX|35 MX |35 MX| 36 MN|36 MN|36 MN |36 MN o SoLS e CRDAR  SIL Lo B4 ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %H’ZGLHTEALQNGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
L _ — |ag x| 41 M | 4@ wx| a1 mn | 4@ wx | 41w [ 40 mx | 41 My SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR HIGHLY ORGANIC s o o PIGHLY S5 oND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF LINE OF 51P. MEASURED CLOCKWISE FROM NORTH
Pl 6 Mx NP (18 Mx |18 MX [ 10MN | 11 MN | 10 MX {18 MX | 1M [ 1N HODERATE HIGHL Y g g ! OF A CRYSTALLINE NATURE. . -
ORGANIC R
GROUP INDEX ) ) ) ame |8 mx |12 mx|is mx [no mx AMOUNTS OF SOLS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
JSUAL TvPEs |SToRE FRAGS, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
O vad0R | GRevL. o | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | SN0 CRAVEL AND SAND SoiLs SoiLs v _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
pr—— Py Zpw PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 SUBGRADE EXCELLENT T0 GOOD FAIR TO POOR P00R POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM.BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
OA=- SPRING OR SEEP WITH FRESH ROCK. e
PLOF A-7-5 SUBGROUP IS < LL - 38 ;PI OF A-7-6 SUBGROUP IS > LL - 38 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS. ALL FELDSPARS DULL W— A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE coggﬁscgﬁismuﬁ PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 237925 pip & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LOOSE 470 18 SOIL SYMBOL ng Sur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. =
GRANULAR MEDIUM DENSE 12 70 30 N/A ARTIFICIAL FILL (4F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COMESIVE) DENSE 38 TO 50 THAN ROADWAY EMBANKMENT @ AUGER BORING TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 —— —— INFERRED SOIL BOUNDARY CORE BORING SOUNDING ROD vV SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD Y/ELD SPT N VALUES < /@9 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
i — —
SILT-CLAY MEDIUM STIFF 4708 2.5 70 1.8 = INFERRED ROCK LINE (O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 70 15 170 2 PLEZOMETER SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VEH:Q:[T]IFF 15 >Tgﬂ3z 2 ;i 4 xTrpes ALLUVIAL SOIL BOUNDARY A STALLATION O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 18 40 60 200 270 @ UNDERCUT m HEgb?TSASEIEIEE[\iJAESXTCEAVAHDN - 2@%&??215FLIEEDBE$CS3/$EENBé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476  2.00 .42 025 0.075 0.053 chaLLow e AN e P B S ey o HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FINE SILT cLaY UNDERCUT N ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR COB) R SAND SAND oL s MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS IN OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. T0 OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK GQUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIGUID: VERY WET, USUALLY & - VOID RATIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w4 Liouto umrt F0SS. - FOSSILIFEROUS ol - SLIGRTLY ne - mock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC : : FINGERNALL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL _| PLASTIC LIMIT HI. - HIGHLY Vv - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM L OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT . . NOTES:
[] ce-asc [] cuav errs autoMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET i
" DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING ELEVATIONS OBTAINED FROM TRIMBLE RI2 GNSS RECEIVER
ATTAIN OPTIMUM MOISTURE ME-55 D 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.088 FEET CERTIFIED WITH FCC PART 15 (CLASS B DEVICE), 24, 32; RCM; PTCRB;
PLASTICITY 8" HOLLOW AUGERS s g INDURATION BT I
~ FIAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY INDEX (PD) DRY STRENGTH CME-55@X HARD FACED FINGER BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT VANE SHEAR TEST ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HICH PORTABLE HOIST TRICONE PSTEEL TEETH | ] e aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. [] sounomg rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
CME-T5 DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT D VANE SHEAR TEST SHARP HAMMER BLOWS REQUIRED 10 BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. MUD ROTARY ] EXTREMELY INDURATED ARy ; DATE: B-15-14




PROJECT REFERENCE NO. | SHEET NO.
A\ N B-3186/B-5898 3
.
\ N
\ N~ SITE PLAN
N\ \)’/( X N / 0 50 100
\N ~ "\ 2 /,19\ T ——
N\ N S ) FEET
N N N Q /@
\ 'Q A
\ D S A
\\\\\ %\ N N
N N
N \ \\\
A N
X N
N SO g
\
\ ~
S 3
N
_RWI— STA. 48+453.66 = A
“RW5— STA. 26 +21.86 = A
_L_LT- STA. 48+60.08 47.5' LT N
~Y1RT- STA. 26+21.97 24.5'RT \\\
EL. 2609.74’" BEGIN WALL _RWI— STA. 49 +10.40 — R G
—L _LT- STA.49+09.03 47.5' LT N N
EL. 2609.74 A

END WALL S

SERAN .
N SSS—
Q




0 50 100 PROJECT REFERENCE NO. | SHEET NO.
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SOIL TEST RESULTS R B-3186/5-5898 4
SNoL | orpser | starioN INTERVAL ‘Ciass. | M| Pl rosaND TrsaND ST [ car |10 [ 40T 300 | MorsturE | orgavic VE = 15 -RWI- PROFILE
-YIRT- [ SS-3009| 44’ RT | 25+96 | 38.9 -40.4 A-4_ |37 |8 | 26.8| 36.0| 25.4| 11.8]|686.6|72.3 | 36.7 43 -
-Y1RT- | SS-513 5 LT 26 +29 10.0" - 11,5 A-5(9) |48 | 10 4. 1 32. 5 49. 9 13.5]100.0 | 98.0 | 74. 1 51
-Y IRT- ST-4 5’ LT 26 +29 75 0’ -17.0 A-2-4 2r | 6 47 2 30. 8 7.0 21.0 94 4] 66.3] 31. 2 28 - ‘ ‘ ‘ ‘ 1
2,620 . ,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,, ,,,,,,,,, 2,620
I ! ! ' —RW]— STA 48+53 66 = : _RW'I_ STA 49+-|0 40 — ' I ! I
~RWS- STA.26+21.86 = -L LT STA. 49+09.03 47.5'1LT
—L_LT- STA. 48+60.08 47.5' LT’ L. 2609.74'
~YIRT- STA. 26+21.97 24.5'RT. END WALL
| | | | " EL.2609.74’ BEGIN WALL ;
2610 T',‘W?T,?T’?&f‘,‘?f5,3,§‘?,i§ ,,,,,,,,,,,,,,,, S 1 O S S S SN SR 2,610
: ‘ —-RW5- STA. 26 +21.86 =" N o EBI*B : ; :
~L_LT- STA. 48+60.08 47.5'LT | | | | ~
_YIRT- STA. 26+21.97 24.5' RT 4 RT | | -RW1- STﬁ 29“040 o
EL. 2592.97" BEGIN WALL $S_3009 | | _LELLT£5$§T5 . 9?+°9 03 47.50LT
; ; 3 3 10’ PAVEMENT : | S2-EBI-A  END WALL | 3 3 3
2,600 A O SO A S 3 VT S B A A o A 2,600
1 ‘ ‘ §L88 Ss_5'|3 1 1 1 1 1 1
: : L[V \ -4
: ////: ENZ AN ST-4 ‘
_— o==un L
i 1 il )\ | EXISTING GROUND 1 ‘ ‘ 1
! Ll : ! ! ! !
2r590 ————————————————————————————————————————————————————————————————————————— —@TLSJ—:——:L ——————————— \————3 ——————— \———————J}————— ——————————L————————————————————————————————J}————————————————:L ———————————————— 3————————————————41 ————————— 2459—0—
; Lfe]
: LN
| @_Ly"n
: LN
: Lt ! ! ! !
2580 o GO S 2,580
T~ A) ROADWAY EMBANKMENT Loose 1o c/ense brown and
@ asas gmy GRA\/EL and SAND
| @_g°gg 2-=4)
| | ROADWAY EMBANKMENT Soft to medium STifT, |
,,,,,,,, T ... brown,orange.-and. black, 2,570
| | | CLAY and clayey SILT |
(A=5,A=7) wi /7 frace f/ne
| Sand
@ ALLUVIAL: Very /oose fo loose, % ay, i /ne fo coarse
R S sty SAND and . SA D (A=2 4A =3, 2,560
| | micacéous |
(D) ALLUVIAL: Very sof f fo_sof 7 gmy sandy CLAY and
‘ sandy SILTS (A=4,A=7), m/caceous frace
Z : w00 f ragments : :
Sy ,,”,”,V,”,”,”,”,”L”,”,”,”,”,T,”,”,”,”,”j ,,,,,,,,, 2,550
- 69/ 0.0 : @ RE. S/DUAL Very stitf to hard,tan, brown: and ora/%ge
R | | sandy CLAY and sandy SILT ((A=4, A
NS 3 micaceous, saprolitic, trace rock
= fmgmenfs | | |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @,,W,EATHE, BEP,,/?QQK,,B(O,,W,O, orange fmd,,Wﬁ«?,GN,E/E,S,,,,,,,,z 540

48+00




NCDOT BORE DOUBLE B3186_GEO_SITE 2.GPJ NC_DOT.GDT 8/10/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 38332.1.FS1

| TIP B-3186/B-5808 | COUNTY HAYWOOD

| GEOLOGIST C. Swafford

WBS 38332.1.FS1 TIP B-3186/B-5898

COUNTY HAYWOOD

GEOLOGIST C. Swafford

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S2_EB1-B STATION 25+96 OFFSET 44 ft RT ALIGNMENT -Y1RT- 0 HR. 22.0
COLLARELEV. 2,600.4 ft TOTAL DEPTH 60.4 ft NORTHING 666,863 EASTING 819,251 24 HR. FIAD

SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S2_EB1-A STATION 26+29 OFFSET 5ftLT ALIGNMENT -Y1RT- 0 HR. 13.0
COLLARELEV. 2,584.6 ft TOTAL DEPTH 34.5 ft NORTHING 666,917 EASTING 819,274 24 HR. FIAD

DRILL RGHAMMER EFF/DATE  GTC3277 CME-75 83%(09/15/2020)

| DRILL METHOD Mud Rotary

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  GTC9083 CMVE-550X 80%(11/24/2020)

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER K. Boone START DATE 02/27/21 COMP. DATE 02/27/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 02/25/21 COMP. DATE 02/25/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5t [ 0.5ft | [0 2|5 5|0 7|5 100| | NO. |/voll &
2605 L 2585 | . |_2,584.6 GROUND SURFACE 0
T B ;984-61—0-6 5 7 7 - *11 N M IL[=F 25836 ROADWAY EMBANKMENT 10
T - 258211 25 R t\— _\\Medium dense, brown, f SAND (A-2-4), with/
T r 3 Z Z L N ___ _ _ _ftracegravel
2600 T . - 2,600.4 GROUND SURFACE 09 12680| , oo T . o -48 - - M LN 25601 SO, brown and orange, CLAY (A7) _a5|
25094 10 415 R /i .. M t*ﬂ\ ROA%‘%A;E\'/WEBMAQNKFMENT 10 I 3 5 3 ) - M ||::-':" Loose to medium dense, gray, f-c SAND
1 .. .| 36 o[ : 1 . 911 -2-
T N~ 2O 5 596.9 ROADWAY EMBANKMENT 35 257711 75 : /_’ o L
SRS S o e e [ O v R ™7 \_ _ Dense, brown, GRAVEL (A-1-b) _ ™~ | T T3 73| 9 sat. |-
2595 |, cos ol c g 98 Lt Medium stiff, orange and brown with biack, 2575 5 e74 6 10.0 s e S Y|
I (3 3 3 P MR clayey SILT (A-5), with trace sand + 3 2 2 ,’-4 .- SS-513 R ALLUVIAL
T 1 1oL T CHE g Soft, gray, SILT (A-5)(9), micaceous
259157 89 10 'E\'.'- T l-- - 257116 ____ 130
T .. vl 4 - i 2.
2500 I 4 3 4 l 7 M ‘E\:/_ 2570, roo ol 150 i ,! Very loose, gﬁ)i/é;csg(%gAND (A-2-4),
1 i L 1 $
2586 5T 13.9 L 1ot T I
T 3 5 3 ] N M LN 1 |. .
2585 I 15 t e 2565 | 5 5pa 6+ 200 . . 5 |
T 1o ChT T R
1 q- - LN 1 [ 2,561.6 23.0
2aB1eT 189 5 - 1 e =-=3 S = ———WRESDOAC 77
T g - M iZn 4 1.
2580 —+ ?7 ‘E\';— 2560 25596+ 250 } Very stiff, brown and orange, f sandy SILT
4 X VA =% 25784 . g + 4 7 11 ‘&18 (A-4), micaceous, saprolitic
T Sl o000 ALLUVIAL T B
2576 5T 239 - - - -1 - §§§§‘ Very loose to loose, gray, SAND (A-3), T N
2575 -+ ,9 w §§§§— micaceous 2555 | 5 e 61 200 e e e - 25546 300
1 - - N T 90 (10701 - R WEATHERED ROCK
T / - - I o T B Brown, orange, and white, GNEISS
2,571.5T 289 - o000 T
2570 T N 4 W fsesr 25501 345 4 2,550.1 345
T i o000 60/0.0 60/0.0 Boring Terminated with Standard
1 - e 2 S ST oy, Sy ST R 2 I i Pensiration Test Refusal at Elevation
2566 5T 339 l - contains trace wooé fragr‘nents, micaceous: T r 2,550.1 ft on Crystalline Rock (GNEISS)
2565 1 1 3 3 1 w organic odor I L Other Samples:
4 |- 1 L ST-4 (15.0 - 17.0)
-+ '. - -+ -
2,561.5F 389 r o R R R T -
2560 T WOH[ T | 2 3" " | | || BS-3009 43% I C
T _— = 28884 _ _ _ _ _ __ _ ___ _ __ _ _ _ __ 420 T r
I S RESIDUAL I L
2556 5T 439 i Hard, tan and brown, sandy CLAY (A-7), T r
2555 T 18 27 33 " ®60 W contains trace rock fragments, micaceous, T r
T 1. saprolitic T B
1 - 1 L
2,551 5T 489 . i SR N 2_5515___________06_____@2 T B
T . SIS WEATHERED ROCK T r
2550 -T 100/0'8ﬁ Brown, GNEISS, micaceous -T =
2546 5T 539 ot T r
9545 B 86 [14/0.0 - 100/0.5® 1 r
2,541.5F 589 Tt T B
2540 T 79 |21/0.0 . 100/0»5+ 2,540.0 60.4 T L
1 | Boring Terminated at Elevation 2,540.0 ft in 1 |
1 | Weathered Rock (GNEISS) 1 |




B-3186/B-5898

REFERENCE

> 38332/48030

PROJECT

CONTENTS

SHEET NO.
|
2
3
4
5-6

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN
PROFILE
BORE LOGS

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COuNTY HAYWOOD

PROJECT DESCRIPTION _US 23US 74/US 19 (GREAT
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FROM -L RT- STA.51+62.74 TO 53 +56.35

—
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N.C| B-3186B-5898 | 1 | 6

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE 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,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL 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 (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT 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
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. 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 TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM 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.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PRQJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PERSONNEL
N. YACOBI

R. DUGGER

GEOTECHNOLOGY, INC.

INVESTIGATED BY _C- SWAFFORD

DRAWN BY _T- LYNN

CHECKED BY K. BUSSEY

suBMITTED BY _HDR
oaTe _ NOVEMBER 2021

HDR Engineering, Inc. of the Carolinas
555 Fayetteville St, Suite 900 Raleigh, N.C. 27601
N.C.B.E.L.S. License Number: F-0116

SEAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

B-3186B-5898 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - [NDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D 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 TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

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

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357% PASSING *200) (> 357% PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
a1 a3 a2 At [ a5 | A6 [ A7 | L 4, A ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO. SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP ALAZ | A4 A5 NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. [t a2-4]A-25 | |57 A-3 6,07 COMPRESSIBILITY v SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SIMBOL RN SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NONERN MODERATELY COMPRESSIBLE LL = 31- 58 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
, CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
P HIGHLY COMPRESSIBLE LL > 58 SEDIMENTARY ROCK | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY SOTAL LENGTH D° CORE RUN AND EXPRESSED AS A PERCENTACE
g GRANULAR | ST MUCK, PERCENTAGE OF MATERIAL S = SHELL BEDS, ETC. )
; 50 MX cLaY g WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24zzz 1355; 22 m 15zl m 35 MX|35 MX|35 MX |35 MX| 36 MN|36 MN|36 MN |36 MN o SoLS e CRDAR  SIL Lo B4 ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %I’ZGLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
L _ — |ag x| 41 M | 4@ wx| a1 mn | 4@ wx | 41w [ 40 mx | 41 My SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR HIGHLY ORGANIC s o o PIGHLY S5 oND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF LINE OF 51P. MEASURED CLOCKWISE FROM NORTH
Pl 6 Mx NP (18 Mx |18 MX [ 10MN | 11 MN | 10 MX {18 MX | 1M [ 1N HODERATE HIGHL Y g g ! OF A CRYSTALLINE NATURE. . -
ORGANIC R
GROUP INDEX ) ) ) ame |8 mx |12 mx|is mx [no mx AMOUNTS OF SOLS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
JSUAL TvPEs |SToRE FRAGS, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
O vad0R | GRevL. o | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | SN0 CRAVEL AND SAND SoiLs SoiLs v _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
pr—— Py Zpw PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 SUBGRADE EXCELLENT T0 G0OD FAIR TO POOR P00R POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM.BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
OA=- SPRING OR SEEP WITH FRESH ROCK. e
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS. ALL FELDSPARS DULL EIDEHT[?TIDN (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE coggﬁscgﬁismuﬁ PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 237925 pip & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY L00SE . 1018 SOIL SYMBOL ng our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. =
GRANULAR MEDIUM DENSE 12 70 30 N/A ARTIFICIAL FILL (4F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COMESIVE) DENSE 38 TO 50 THAN ROADWAY EMBANKMENT @ AUGER BORING TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.5 —— —— INFERRED SOIL BOUNDARY CORE BORING SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD Y/ELD SPT N VALUES < /@9 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
i — —
SILT-CLAY MEDIUM STIFF 4708 2.5 70 1.8 = INFERRED ROCK LINE (O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 70 15 170 2 PLEZOMETER SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VEH:QS[T]IFF 15 >Tgﬂ3z 2 ;i 4 xTrpes ALLUVIAL SOIL BOUNDARY A STALLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 18 40 60 200 270 @ UNDERCUT m HEgb?TSASEIEIEE[\iJAESXTCEAVAHDN - 2@%&??215FLIEEDBE$CS3/$EENBé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476  2.00 .42 025 0.075 0.053 chaLLow e AN e P B S ey o HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
oo - . CoMRSE FINE o o SHLLOW “ UNCLASSIFIED EXCAVRTION - EMBANKMENT OR BACKFILL 10 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR COB) R SAND SAND oL s MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS IN OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. T0 OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK GQUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
* SATURATED - psuALLY LIOUID: VERY WET. USUALLY © - VOID RATIO SD. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM BQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(sAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w4 Liouto umrt F0SS. - FOSSILIFEROUS ol - SLIGRTLY ne - mock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC : : FINGERNALL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL _| PLASTIC LIMIT HI. - HIGHLY Vv - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM L OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT . . NOTES:
[] ce-asc [] cuav errs autoMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET i
" DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING ELEVATIONS OBTAINED USING
ATTAIN OPTIMUM MOISTURE ME-55 D 6 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 2.008 FEET b3186_br0022_r4047_Merged_I-12-2l.tin
PLASTICTTY o e SHES S BTN AU ATIONS JRTANEDCROM S TRUVEAE B2
E FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PI) DRY_STRENGTH CME-550% HARD FACED FINGER BITS EY DEVICE), 24, 32; RCM; PTCRB; BT SIG
NON PLASTIC -5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT VANE SHEAR TEST D HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. FIAD - FILLED IMMEDIATELY AFTER DRILLING
_ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HICH PORTABLE HOIST TRICONE PSTEEL TEETH | ] e aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. [] sounomg rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
CME-T5 DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT D VANE SHEAR TEST SHARP HAMMER BLOWS REQUIRED 10 BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. MUD ROTARY ] EXTREMELY INDURATED ARy ; DATE: B-15-14
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0 50 100 PROJECT REFERENCE NO. | SHEET NO.
T —— B-3186/B-5898 4
FEET
VE = I:5 -RW2- PROFILE
2630 T . . 260
| EX/$T//VG GF\’OU/\/D | | | |
02,620 N -RW2- POC Sta. 55+33.39 = = 2,620
| | | | —RW3- POT Sta. 29+39.51 = |
—;RW2— STA. 53 +;50-20 = : ! -YIRT- POC Sta. 29 +39.51 15.61' RT =
L RT- STA. 53+56.35 52.0' RT | -L RT- POC Sta. 51+68.50 66’ RT |
EEL. 2610.86’ BEGlN WALL ‘ ! EL:, 2614.64' 1 1
| | | | s 23 4 RWo 3 END WALL
! ! ! ! W !
2,610 S S A LTS S A o 2,610
w | | 24 TRT 28 RT |
0.6' PAVEMENT 382_EBZ-A | |
I ‘ | SIPRT —RW2- POC Sta. 55+33.39 =
| | | | 0" PAVEMENT _RW3- POT Sta. 29+39.51 = | | |
22,600 S : : - ‘ -YIRT- POC Sta.29+39.511561RT = . R S 2,600 .
| | | C ~L RT- POC Sta. 51+68.50 66’ RT | | |
| mAR EL. 2597.87' |
| Lt END WALL
1 | 1
1 ‘ ‘ 1 | 1
2,590 A _RW2- STA.53+5020 = | | LE B 2,590
ﬁLELR Tz_éghése’;ﬁ,f sws,fo o E | @ ROADWAY EMBANKMENT Loose to med/um dense,
: Ok : brown,tan,and orange,
| ! | SAND and GRAVEL and
L | silty SAND (A=1-b,A=2—4),
2580 b Livl 1 NT . N S R mieaceous, ary. ,7,0,, moist 2,580
- ® ROADWAY EMBANKMENT Medium stiff to stiff,
: brown,white, gray,and
‘ : org Tge SILT and clayey
| | SIL /(A 4, A— 5) M(/j/f/? ;mce
‘ - | ravel,micaceous,dry fo
2570 e ~N— %0}5 ,,,,,,,,,,,,,,,,,,,,, e 2,570
| - © ALLUV/AL Sort fo StfF, brown, ;my and 7“0/7 SILT, cmd
| | silty CLAY (A—4, A=7—6),with trace sand,
‘ | cortains trace gravel and Wood fragmenfs
: : : m/caceous dry fo mO/sf
200 ‘ ALLUVIAL: Loose Fo-very-dense. brown: Orcmge red-and 2,560
: | | ?my SAND “and GRA\/EL and slity SAND
~ | A=I=b, A=2~4), micaceous, moist to wet
— - ® CRYSTALL/NE ROCK GNEISS
2,550 AR () R ‘, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2,550

54+00

56+00




NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 11/8/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 38332.1.FS1

| TIP B-3186/B-5808 | COUNTY HAYWOOD

| GEOLOGIST N. Yacobi

WBS 38332.1.FS1

TIP B-3186 /B-5898

COUNTY HAYWOOD

GEOLOGIST N. Yacobi

SITE DESCRIPTION Retaining Wall No. 2 from -L_RT- STA 51+63 to 53+56 GROUND WTR (ft)
BORING NO. RW2_4 STATION 54+44 OFFSET 24 ftRT ALIGNMENT -RW2- 0 HR. Dry
COLLARELEV. 2,600.2 ft TOTAL DEPTH 20.0 ft NORTHING 667,055 EASTING 819,630 24 HR. FIAD

SITE DESCRIPTION Retaining Wall No. 2 from -L_RT- STA 51+63 to 53+56 GROUND WTR (ft)
BORING NO. RW2_3 STATION 54+92 OFFSET 28 ft RT ALIGNMENT -RW2- 0 HR. Dry
COLLARELEV. 2,598.0 ft TOTAL DEPTH 40.0 ft NORTHING 667,028 EASTING 819,591 24 HR. FIAD

DRILL RGHAMMER EFF/DATE  GTC3277 CME-75 83%(09/15/2020)

|DRILLI\/E'I'I-|CD H.S. Augers HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  GTC3277 CME-75 83%(09/15/2020)

DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILLER K. Boone START DATE 02/10/21 COMP. DATE 02/11/21 | SURFACE WATER DEPTH N/A DRILLER K. Boone START DATE 02/10/21 COMP. DATE 02/10/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 25 50 75 1001 | NO. | 'moll 6 | ELev. @y DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | NO. |/voll &
2605 | 2600 |
I C T 2,598.0 GROUND SURFACE 0.0
1 C 25972708 5 - T 597 0.8' PAVEMENT 038
1 L 1 . 18 D ROADWAY EMBANKMENT
2600 i’ggg:i GROL.JND SURFACE 8}? 2595 |, ropmt 3 / 25950 Medium dense, brown, SAND and GRAVEL — 39
25004 DB T T — | 0.8 PAVEMENT 08| T === 7. " (A-1-b), micaceous r
i ) _/117 D t L, eers — ROADWAY EMBANKMENT . I : ‘19 : D AT ) oA —— J
e - - ‘ o w BT Ty Medum denes, T an?tg)n  SANDand — =5 220 B : *"13' D Stiff, brown and tan, SILT (A-4), with trace
1 - N v oRAVEE WD) T 913 d and I, mi
2598 5 04T 60 - 20047 | TS, brown and wiite, ciayey ST (A5) J— 88| (29015 qe0d 55 i sandand gravel, micaceons
8 7 8 D e D ||: Stiff to very stiff, brown and gray, SILT T 7 6 7 Y Y D
o 594 7: a5 /.. I (A-4), with trace gravel, micaceous 1 S
] P 5 6 . . B 4 . 2 258860 __ __ __ _ __ 120
2590 B ‘11 D [ 2585 N ;J | Soft to stiff, gray, silty CLAY (A-7-6), with
H Lk 2584 5 135 ) \ trace sand, micaceous
1 b S 28882 . ___ 129 1 41415 &9 M NJ ’
i T L Medium stiff to stiff, gray, brown, and T T i
25867+ 135 f + -
] > 7z 7z + o M ||: orange, clayey SILT (A-5), with trace gravel, 1 1. \_
s :
2585 a ! C micaceous 2580 25795+ 185 / §_
. oI - _ + 2 | 1 2 | |ds- MONY
1 L - T 1. \'
25817+ 185 17 |_ T+ - - N
3 3 3 96 M | fel 25802 200| |2575 T ! i \'
Boring Terminated at Elevation 2,580.2 ft in 2574 5F 235 1 \_
T T 1 [ 2 . M -
SILT T Y N
1 I . N
2570 T - §'
2,569 5T 285 } \_
I 1 1 1 *2 - M \:
T v N
I Vo N
25651, spa st 335 \ §—
T O] ke M N
4 B . L
4 - S 28600 _ _ _ _ _ _ _ _ _ _ __ ___ _ __ 370
2560 550 5+ 38 5 } 00— Loose, brown, orange, and red, SAND and
1 o131 5 B ool GRAVEL (A-1-b)
L)) W [000[" 25580 40.0

Boring Terminated at Elevation 2,558.0 ft in
SAND and GRAVEL




GEOTECHNICAL BORING REPORT SHEET 6
BORE LOG

NCDOT BORE DOUBLE B3186_GEO_SITE 2.GPJ NC_DOT.GDT 8/10/21

WBS 38332.1.FS1 | TIP B-3186/B-5808 | COUNTY HAYWOOD | GEOLOGIST R. Dugger
SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S2 EB2-A STATION 29+30 OFFSET 14 ftLT ALIGNMENT -Y1RT- 0 HR. 20.0
COLLARELEV. 2,596.7 ft TOTAL DEPTH 425 ft NORTHING 667,001 EASTING 819,562 24 HR. FIAD
DRILL RIGHAMMER EFF/DATE  GTC9083 QVEE-550X 80%0(11/24/2020) | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER L. Wanstrath START DATE 02/10/21 COMP. DATE 02/10/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2% 50 IS 100] | NO. | /mol| G | ELev.m) DEPTH (f)
2600 I
2596.74 00 [ 25967 GROUND SURFACE 0.0
2595 1 2 3 4 .+7 M - ROADWAY EMBANKMENT
25045T 25 } -— Loose, brown and orange, f-c silty SAND
=+ 3 v v .*.8 - D - (A-2-4), with little gravel
T W 45
S T2 e e o AR OO AR I (D o Bl ALLOVIAL™ "~ |
2590 1 ®13 Stiff, brown and orange, SILT (A-4),
25892 75 VA micaceous
T 4 4 6 @10 D
25867+ 100 S
2585 I ! 6 ! R E D
1 A A I R 25837 . 130
—+ B O O - Medium stiff, brown and gray, f silty CLAY
25817+ 150 B e e e N (A-7-8), micaceous
T 3 3 4 ¢ M NF
2580 1 »7 \_
4 1 N 25787 ____ 180
—+ < - - Loose, brown and gray, f-c silty SAND
2,576 7+ 20.0 = = 5 I. - (A-2-4), micaceous
2575 1 +5' L
1 |- 25737 _________ 230
—+ I - Soft to medium stiff, gray, CLAY (A-7-6),
25717+ 250 3 3 5 - - \— contains trace wood fragments, micaceous
2570 I ¢ M §'_
+ |. - \_
1 |- - \_
2 566.7+ 300 ; ; 5 . \—
2565 I ®: M §'_
1 1. - \_
+ |. - \_
256173 350 1 5 5 I - §—
2560 I L M C
1 NG § 25687 _ _ _ _ _ _ ___________ 380
+ B e 3k Very dense, gray, SAND and GRAVEL
2.556.74+ 40.0 15135 e -\\\- S 000 (A-1-b)
2565 T SRR IR .- I A W leeor
25545 425 I o 858 2.554.2 425
T 60/0.0 60/0.0 i Boring Terminated with Standard
1 B Penetration Test Refusal at Elevation
1 | 2,554.2 ft on Crystalline Rock (GNEISS).
1 | A.R. at a depth of 42.5'.




