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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.
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GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
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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 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.

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.
prv ol a3 e a4 [ a5 [ a6 [ A7 ] ataz | aans ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST. ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
S . , 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.
NOONNRN 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
L PASSING o HIGHLY COMPRESSIBLE LL > 58 (SCEP[iIMENTAHY ROCK I SZELEEEESSL.ETHCDCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH D& CORE RUN AND EXPRESSED AS A PERCENTACE.
- I y -
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 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. %I’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,
I _ — |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 AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE R : ; . Vv SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF P DTEL LN B L _AZ T TH)
> 10% > 207 2 LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP |10 Mx 18 MX | 10 MN [ 11 MN | 10 MX |16 MX | T MN | 11 MN NODERATE HIGHL Y HIGHLY ORGANIC HIGHLY 35% AND ABOVE 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
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. \VA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
O vad0R | GRevL. o | 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
N RATIG P 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 E?\{: Fssggg :gl[[:JKEH HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM.BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
H[|[=- SPRING OR SEEP . —
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 EIDST[?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 VYIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S 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 seT 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 10 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 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 TO 50 THAN ROADWAY EMBANKMENT @ AUGER BORING TEST VERY ALL ROCK EXCEPT OUARTZ 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 — —
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
MATERIAL e gros iz A PiezovETeR SCATTERED CONCENTRATIONS. GUARTZ 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 e *Trpes 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 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 2.0 042 025 0.075 0.053 SHALLOW ] UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED :EE“;IEVDEDLILGTS;N Si%;?gg?w‘“gp FHE ESTTFEESELDE:DTCEKN;THM HAS BEEN EMPLACED PARALLEL TO
ROULDER COBBLE GRAVEL COARSE FINE Lt cLay UNDERCUT \ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. .
BLOR) COBY 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. §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 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. TO OR LESS THAN 0.1 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.
e Liouio Liver F0SS. - FOSSILIFEROUS oLl - SLIGHTLY nS - ROCK 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
RANGE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
P L | pLastic LMt 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
DAY - @ REQUIRES ADDITIONAL WATER TO [ & contmuous rLicer aucer VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET BORING ELEVATIONS OBTAINED USING
ATTAIN OPTIMUM MOISTURE ME-55 CORE SIZE: THINLY LAMINATED < 2.008 FEET b3186_br0022_r4047_Merged_I-12-2l.tin
PLASTICITY b e SUES RO, FHEVATNS JRTANED,TROMTRYRKE 2
E FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD) DRY STRENGTH CME-550X HARD FACED FINGER BITS N Q2 DEVICE), 24, 32; RCM; PTCRB; BT SIG
NON PLASTIC 25 VERY Low TUNG.-CARBIDE INSERTS — FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT D 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 HaIST TRICONE PSTEEL TEETH | ] e aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR . . ;
TRICONE TUNG.-CARB. [] sounome roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
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. ;
] ] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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" 0.8 PAVEMENT

Y% PAVEMENT

|-RWé6- STA. 74-I—00 00 =

A—/—6),contalns trace rock and Wood
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08 PAVEMENT

_RW6- STA. 78 +17.06 = : /
—L LT- STA. 69+82.68 60.5' LT : /7
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_RW6- STA. 78+17.06 = |
"L LT- STA. 69+82.68 605'(T
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© 9 0/O 9000
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 MATCHLINE A

°
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©

R (et et e T~
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®

—L LT- STA. 73+97.68 57.1' LT
- EL.2640.27' BEGIN WALL

2,590 ,,,,,,,,,,,,,,,,, @ RESZDUAL Med/um dense fo. dense brown, my, ,,,,,,,,,

@ RES/DUAL Soft o hard, brown., gmy orange, and tan.fi //76

el e e rrrrre
dveelagls A A ANl A A A A A A

Q@ D6 &

©

and orange, silty SAND (A=2-4) and

| | g | —~ =4 RECZ=100
SAND (A=3), micaceous, dry FLAD | ] |

RQD7=
D QD 60

sandy SILT.SILT,cldayey SILT.and silty CLAY (A—4, A=5, 476, A ? i ©

2580 ... condins frace rock frogments,mcaceous,saprolific,dry fo moist | MATCHUNEA | ass0 S 2550
| (E) WEATHERED ROCK: Brown,GNEISS | | | | | |

@ CRYSTALL/NE ROCK Brown, GNE/SS RW6

| EL'2630.84" END WALL A

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

7777777777777777777777777777777777777777777777777777777777777777777

A== /// i -2 56017”

: : : : : : 0 50 100 PROJECT REFERENCE NO. | SHEET NO.
ffffffffffffffffffffff ——— - _
SOIL TEST RESULTS BT B-3186/B-5898 4
SN0 F | orFsEr | srarion INTERVAL ‘Cings, | LL|PL C.SAND F?SA?VI;) WEIS%TT CLAY S ASSINfo (SIEVZEo% MOISTURE | ORGANIC VE = 15 -RW6- PROFILE
SS5- 186 15" LT 74+48 7.5"-9.0' A-4 321 4 22. 9 33. 3 30.7 13. 1 97.7 ] 84.3| 50.7 21 - ' ' '
3 ; : i | | ‘ ‘ ‘ (A) ROADWAY EMBANKMENT: ;
T — e e s e oncloyey SAWD 2
EL. 2640.27" BEGIN WALL 3 3 | | RWE . | S3_ EBZ A A=2-6),with: frace gm\/e/ mol st
RWE 8 g RW6_5 RW6.4 34T RW6.2 . ROADWAY EMBANKMENT: \
3 4° 1T  RWe_7 RWG S 27" LT 32" LT | 320 LT | Soft to very stiff,brown,gra orange. red.
2650 - |8LT23LT , ,,;,,9,8,/?AV@M,@N?,,,Q%PAV,E,,M?@T ,,,,,,,,,,,,, pink,and tan, SILT clayey SILT, sandy |~ 2,650
: RWG_ 9 o o A QL PAVEMENT : | CLAY and silty CLAY (A=4, A-5, A-

f mgmenfs, micaceous, mottled, dry to moist

,,,,,, 2,620

,,,,,, 2,590 .

74+00

75+00 76+00 77+00 78+00




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/10/21

GEOTECHNICAL BORING REPORT SHEET S
WBS 38332.1.FS1 | TIP B-3186 / B-5898 | 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) [ | SITE DESCRIPTION US 23/ US 74 (Great Smoky Mountain Highway) GROUND WTR (ft)
BORING NO. S3 EB2-A STATION 70+07 OFFSET 43ftLT ALIGNMENT -L- 0 HR. 35.0 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 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 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 (it) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. |/voll &
2650 B 2570 | | 11 Match Line I R T
T [ 2,647.2 GROUND SURFACE 0.0 2 567 2:: 800 : : : I 25672 _ _ _ _ _ _ _ _ _ _ _ _ . __ 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 R
1 8 3 3 s D ||: 1 85 [15/0.1 R 86.4
2640 | 5 629 2L 75 | C 2560 4 CRYSTALLINE ROCK
4 2 3 4 o7 - D | 4 1 25583 Brown, Migmatitic Biotite GNEISS 88.9
263721 100 1 - T i 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 B NOTES
1 [ - 1 L Core barrel blocked off and wireline cable
263221 150 . - 1 | malfunction - Rock fell into hole when core
T 2 2 2 + . D |- T 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 1 B ot road belore fraflic closure siop fime
262721 200 o Ltv] (A-5), contains trace wood fragments, 1 B
T 2 2 4 +6_ T M N micaceous 1 L
2625 1 el 1 L
| LN K
1 1. el I i
262227 250 ] el 1 r
T 2127 e M el T i
2620 1 f LN 1 L
T v K
T A el I i
261721 300 L. |__|/'_ 1 |
T 7 7 6 T e MmN T C
2615 I \ 1oL I L
‘\ LN I [
I vl my T i
261227 350 RN \/ K]
T 10 | 14 8 s > st M tzf 26114 35.8 T =
2610 T - M2z - N Medium dense, tan, clayey SAND (A-2-6), T B
T 4 {26002 _ _ _ _ withtracegravel _ _ _ _ 380] T n
1 N LN Medium stiff, brown and gray, sandy and T N
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 - 1 L
I LN i
I s el 1 i
260221 450 :l: i LN T N
T 3 3 5 ‘@5 . Mol T L
2600 1 * LN 1 L
L el 25992 480 L
T ST i RESIDUAL T I
259721 500 L B Medium dense to very dense, black and 1 L
1 3 6 8 . .®14 w B orange, silty SAND (A-2-4), micaceous, 1 |
2595 1 | - saprolitic 1 |
1S <) L 1S L
2592 2T 550 o C T C
1 4 7 9 .. *16 Sat. | 1 L
| 2590 I B 1 L
1S R T - 1S L
2,587 21 600 v I T I
T 6 | 7 | 12 & - Sat. i T i
2585 I N B 1 L
' 1 S~ - - - i 1 L
1 A N R = 4 L
| 258227 650 55 A :\\ A r T L
1 . 51 Sat. | 1 L
2580 I ..‘ L 4 -
-+ \ - - - -+ -
O I H N [ AN i I i
1 . @59 Sat. | 1 L
2575 I . ~ B 1 L
~N
1S . \.\. - L 1S L
287220 750 4 1 NG i I i
1 ... 97| Sat. . 4 L
2570 ,.I




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

GEOTECHNICAL BORING REPORT
CORE LOG

NCDOT CORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 8/10/21

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) g;g_ 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 -

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 6



DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

SHEET 7
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
DRY

S3_EB2-A
Box 1 of 1: 86.4 — 88.9 FEET
WET

< SLER-A
.., oM —539




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 11/5/21

GEOTECHNICAL BORING REPORT SHEET 8
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 Retaining Wall No. 6 from -L_LT- STA 70+03 to 73+98 GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall No. 6 from -L_LT- STA 70+03 to 73+98 GROUND WTR (ft)
BORING NO. RW6_2 STATION 77+53 OFFSET 33ftLT ALIGNMENT -RW6- 0 HR. Dry BORING NO. RW6_3 STATION 77+02 OFFSET 34 ftLT ALIGNMENT -RW6- 0 HR. Dry
COLLARELEV. 2,646.5 ft TOTAL DEPTH 51.5ft NORTHING 667,912 EASTING 821,202 24 HR. FIAD COLLARELEV. 2,645.8 ft TOTAL DEPTH 56.5 ft NORTHING 667,933 EASTING 821,248 24 HR. FIAD

DRILL RGHAMMER EFF/DATE  GTC9083 CME-550X 80%(11/24/2020) | DRILL METHOD HS. Augers HAMMER TYPE  Automatic

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

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER L. Wanstrath START DATE 02/02/21 COMP. DATE 02/02/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 02/02/21 COMP. DATE 02/02/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EV] ELEv [PEETH v o SOIL AND ROCK DESCRIPTION EV| ELEv [PEETH 0 SOIL AND ROCK DESCRIPTION
® | “@ [ @ [osf|osft|osf||0 25 50 75 100 | NO. |voll 6 | Eev.ay oepmay | | @ | ™ [osf|ost|osi| |0 25 50 75 100/ | NO. | ol G
2650 | 2650
I | 26465 GROUND SURFACE 04 I
26457508 o 0.8 PAVEMENT 08 1 GROUND SURFACE 0.0
2645 5 5 - ———— | 2645 | 2,645 305 T 0.5 PAVEMENT -5
26440 25 %10 D ROADWAY EMBANKMENT 2.0 T 6 [ 415 0 . /50
4 ° ‘ ° D Medium dense, brown and orange, SAND 264331 25 ) ° ROADWAY EMBANKMENT -
1 o and GRAVEL (A-1-b) T 4 4 3 “ - D Loose, brown and orange, SAND and
264151 50 b 7 . . T - GRAVEL (A-1-b)
2640 T 3 3 6 i D Medium stiffto stff, brown, orange and tan, 2640 20408+ 50 A Medium stiff to stiff, brown, tan and orange
1 _, i i N 4 7 7 ’ ’ ]
»ea0 0T 75 T SILT (A-4), with few gravel, micaceous T _f_;’_“*_ D SILT (A-4), micaceous
263331 75
2ea657 1004 L | 4 - - 26358} 100 I
T - D 2635 T -
2635 I b T 2 2 4| és D
4 ! . 4 ll - 26328 _ _ _ _ 130
263151 150 :\‘ - 1 1 Medium stiff, brown and orange, silty CLAY
¥ 26308+ -7- i
2630 1 3 4 4 9: D 2630 3__ 15.0 3 3 e i 5 (A-7-6), micaceous
I 0 I A o8 ________________ 1
262651 20.0 I 4 . S - Medium stiff tp stiff, brown, orange'and tan,
I 3 3 7 L D 262584 200 P I SILT (A-4), with rock fragments, micaceous
2625 I 7 2625 T 7 7 ) bii D
1 |- 1 -
+ .l - + - /. - .
26215t 250 L L || 1° 5 26208l 250 0
2620 1 [ 2620 T 2 3 3 D
! e T 4
1 1- 1 1
2616 57 300 | - 261581 300 A
2615 I S 34| Le D 2615 T A I '8 o b
T -\\- - - 26135 . 330 T - - -
T AL RESIDUAL T 1 O odium ST brown orangs and giay iy ]
261157 350 N Stiff, gray and brown, sandy CLAY (A-6), T 1°- - ) : ’
+ 15 9 5 - -\ - ; ; 261084 350 .- CLAY (A-7-6), with rock fragments,
2610 I )14 D with rock fragments, micaceous 2610 1 2 2 2 _44 D micaceous, saprolitic
T A 26085 . 380 T - -
T A Medium stiff, brown, tan and orange, SILT T \-- org 380
2 606 5T 400 ) (A-4), with trace clay and sand, contains T A- - . RESIDUAL
I 2 2 7 . D trace mica 2 6058+ 400 v - Stiff, brown, orange, and gray, clayey SILT
2605 1 6 2605 1 2 4 6 D (A-5), micaceous, saprolitic
| I~ Q10 s , Sapl
T - - 43.0 T N
T 1- - = = T T Medium stiff to stiff, gray, silty CLAY (A-7-6) | T - 28  _ _ __ ______ _ ____ 430
2,601.5T 450 - \' with rock fragments, contains trace wood T T '\\' T Medium dense, brown and orange, silty
2600 T 23| 4 |Le D RN fragments, micaceous 2600 260084 45.0 ANEE SAND (A-2-4), micaceous
I l7 Ny : I 8 [ 14 [ 10 )24 D *Suspected boulder at 45.0 feet.
I N N I A 0o ___________ s
250651 500 -1 - \_ 41 .. // . Stiff, brown, tan, and orange, sandy SILT
¥ L 25058+ 500 Ny A - i iti
2595 61415 & D AN 25050 515| | 2595 _ T R M (A-4), micaceous, saprolitic
1 L Boring Terminated at Elevation 2,595.0 ft in 1 . f.y -
4 L SILT 1 - -
1S L 1S F
T - 25908+ 550 e -
T L 2590 i 3 Z 5 _*9 M 65
T B T r Boring Terminated at Elevation 2,589.3 ft in
T L + C SILT




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 5/26/21

GEOTECHNICAL BORING REPORT SHEET 9
WBS 38330.1.FS1 | TIP B-3186/B-5898 | COUNTY HAYWOOD | GEOLOGIST R. Dugger WBS 38330.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD GEOLOGIST R. Dugger
SITE DESCRIPTION Retaining Wall No. 6 from -L_LT- STA 70+03 to 73+98 GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall No. 6 from -L_LT- STA 70+03 to 73+98 GROUND WTR (ft)
BORING NO. RW6_4 STATION 76+50 OFFSET 32ftLT ALIGNMENT -RW6- 0 HR. Dry BORING NO. RW6_5 STATION 76+00 OFFSET 27 ftLT ALIGNMENT -RW6- 0 HR. Dry
COLLARELEV. 2,644.9 ft TOTAL DEPTH 51.5ft NORTHING 667,955 EASTING 821,293 24 HR. FIAD COLLARELEV. 2,644.0ft TOTAL DEPTH 46.5 ft NORTHING 667,979 EASTING 821,338 24 HR. FIAD

DRILL RGHAMMVER EFF/DATE  GTC CVES50X 9083 | DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILL RIGHAMMER EFF/DATE = GTC CMES50X 9083

DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILLER L. Wanstrath START DATE 02/02/21 COMP. DATE 02/02/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 02/02/21 COMP. DATE 02/02/21 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 &
2645 2,644.9 GROUND SURFACE 0.0] | 2645 |
2,644 4__ [ON5) - 3 3 _ J _ 0.5 PAVEMENT 2,644.0 GROL'JND SURFACE gé)
26424T 25 - o ROADWAY EMBANKMENT — 20 26432, 08 1 T 5 252 0.8' PAVEMENT iz
T 4 4 5 i D Medium dense, brown and orange, SAND | 264151 25 . @10 - 2,642, ROADWAY EMBANKMENT — =
2640 | 25309 50 B S ||: \\_ ______ _andGRAVEL (A-1-b) 2640 T 3 - -‘-13- D | Medium dense, brown and orange, SAND |
3 7 5 i D & Medium stiff to very stiff, brown, tan, and 263901 50 7 _ _ar'm_d ERL\\EL_(A_'1£)_ |
4 - +g - I orange, SILT (A-4), with trace clay, 3 7 5 - ¢ - D Medium stiff to stiff, brown and orange,
2,6374T 7.5 3 3 7 , L micaceous . :‘:: . :/_9 - SILT (A-4), with trace clay, micaceous
1 [ 1 D L T .
2635 2 s34 al 10.0 ., L 2635 I 21 3]3 (5 D
T 2 3 3 LU L 2634 0] 100 | .
T e - ° T 2123 ||ds | D
4 AT - 4 |5. .
1 L L 1 P
2630 | 2 gog 15.0 \ L 2630 1 i
iN 4 6 6 . . D | 262901 150 L.
T 1 = T 2 e e | P D
1 C - - L 1 A
4 L - 4 [
2625 |2 gp49l 200 | L 2625 I ,
T 3 7 6 - b D L 262401 200 L.
T s L T 2 | 2 | 2 + .- D
-
I NS C I Lo
2620 | 2 g19 9l 250 L 2620 A4 ]
1 2 3 5 -5 - D | 26190] 250 i L
I f C T 22| 2 ||’ D
- ~
T 1 u T N
2615 | 5 514,91 30.0 | |_ 2615 I ~
1 2 4 3 +7 . D | 261401 300 e R NN 26140 _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ 300
4 T - 4 - P D RESIDUAL
1 B L 26119  _ _ _ __ __ __ __ __ __________ _ __ __ 330 4 . ./.\’..45. I Dense, gray, SAND (A-3)
1 - - RESIDUAL 1 PR 2611.0 *Suspected Boulder __ 330
2610 | 2 gnoal 350 \ Medium stiff to stiff, brown and orange SILT 2610 £ > "~ Medium stiff, gray, silty CLAY (A-7-6),
1 3 4 5 -99- D (A-4), micaceous, saprolitic 260904 350 7\ 3 3 Y b micaceous, saprolitic
1 :'l: . 1 T 26080 w50
2605 | » goa.al 400 0 2605 I ‘| - =TT S, brown and orange, SILT (A4), |
iN 2 3 4 & - D 2,604.01 400 . ", . micaceous, saprolitic
1 helll 1 3 4 6 A M
\ 910
1 v 1 ol
2600 | 2 599 450 \ 2600 1 ]
4 3 4 7 . & . D 259901 450 R -
1 t
+ - T 3 4 6 - @10 - M 2,597.5 465
T - T B Boring Terminated at Elevation 2,597.5 ft in
2595 | o 504 9l 500 [ =4 — ST
T 3 3 5 "8 - D 2,593.4 515 T 3
T B Boring Terminated at Elevation 2,593.4 ft in T B
T B SILT T B




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

GEOTECHNICAL BORING REPORT SHEET 10
BORE LOG

WBS 38330.1.FS1 | TIP B-3186 / B-5898 | COUNTY HAYWOOD | GEOLOGIST R. Dugger WBS 38330.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD GEOLOGIST N. Yacobi
SITE DESCRIPTION Retaining Wall No. 6 from -L_LT- STA 70+03 to 73+98 GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall No. 6 from -L_LT- STA 70+03 to 73+98 GROUND WTR (ft)
BORING NO. RW6_6 STATION 75+48 OFFSET 23ftLT ALIGNMENT -RW6- 0 HR. Dry | | BORING NO. RW6_7 STATION 74+98 OFFSET 18ftLT ALIGNMENT -RW6- 0 HR. Dry
COLLARELEV. 2,642.9ft TOTAL DEPTH 41.51t NORTHING 668,003 EASTING 821,382 24 HR. FIAD COLLARELEV. 2,642.0ft TOTAL DEPTH 36.5ft NORTHING 668,028 EASTING 821,427 24 HR. FIAD
DRILL RIGHAMMER EFF/DATE  GTC CMVES50X 9083 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic DRILL RIGHAMMER EFF/DATE  GTC CMES50X 9083 DRILL METHOD H.S. Augers HAMMERTYPE  Autometic
DRILLER L. Wanstrath START DATE 02/02/21 COMP. DATE 02/02/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 02/04/21 COMP. DATE 02/04/21 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 0 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 | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. |/voll &
2645 | 2645 -
T [ 2,642.9 GROUND SURFACE 0.0 1 r
260191 10 1 7T 3 AP IR B B 2,6419 1.0' PAVEMENT 10 PP — | 2,642.0 G%%QSEV?EKAFEFNP}CE 0.9
—+ -@9- - | - - D 2,640.4 ROADWAY EMBANKMENT 25 + T e N : I
2640 12.64041 2.5 3 ) ) ) D 771 Loose, brown and orange, SAND and |7 T 7] 2640, gaa st 25 ! > ° | D 20400 ROADWAY EMBANKMENT — 29
1 (7 26384\ GRAVEL (A1b) | _aj| ¥ 3 3 . & |l M 26380 | Stiff, gray, brown and red, SILT (A-4), with |,
2637.9+ 50 > 3 5 A- Soft, brown and orange, SILT (A-4), | 28370l 50 N === _ _ _ _traceclay, micaceous _ _ _ |——"
4 - - D micaceous ] 5 5 7 - b- L R LR IR D | Medium stiff, gray and red, clayey SILT |
ses|2eahat 75 L L L 1] ) Wiedium ST, brown and orange, sity CLAY 2635|, T . Al N I A — o (A®D). micaceous _ _ _ _ ]
4 &7 D 96334 (A-7-6), micaceous 05 T 5 5 7 . i b Stiff, brown, SILT (A-4), micaceous
2632941004yt | ] - 5 =~ Soff brown and orange, ST (A4), T ] 5 el 100 -
T f : micaceous T 5 7 5 _‘9 o M
2630 I , 2630 I h
4 . 4 ... 26200 _ _ _ _ _ ___ ___ _ _ __ _ _ 130
262791 150 I I I RESIDUAL
1 2 1 2 +3 _ D 262701 150 1 Soft to medium stiff, red, clayey SILT (A-5),
+ - - + 2 2 2 ‘4. M micaceous
2625 I 1 2625 I I
4 i 4 'f . 26240 _ __ __ _ _ _ _ __ _ ___ _ _____ 180
262291 200 l. - 1 . Stiff to hard, brown, orange and gray, SILT
1 2 1 3 *4 _ D 262201 200 [ _ (A-4), micaceous, saprolitic
1 : T T 23 || M
2620 4 \ 26199 _ _ ____ 9230] [2620 I \
1 A- - Stiff, brown and orange, silty CLAY (A-7-6), 1 A\ -
261791 250 -\ - - with trace rock fragments, micaceous 4 N
4 8 5 4 -99- - D 261701 250 LT ... ... ...
1 1 4 456 S PR R R I D
2615 1 | 26149  _ _ _______ 9280| |2615 1 ~
+ S RESIDUAL + R
261291 300 R Stiff, brown and orange, SILT (A-4), 1 e e Y~ ] e
1 3 5 8 - @13 D micaceous, saprolitic 2,612.01 300 A R e
1 4 1 13 34 61 s T~ 05 D
2610 I | 2610 I Pt
1 N 1 . Lt
200790380 — : i 2607.0] 350 St B B2
T - 912 D R B I A B
2605 T - - ] IR B, 7 R B D 2,605.5 36.5
-T 1 Boring Terminated at Elevation 2,605.5 ft in
260291 400 S SiLT
3 4 ’ - *11 D 2,601.4 415

Boring Terminated at Elevation 2,601.4 ft in
SILT

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 5/26/21
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GEOTECHNICAL BORING REPORT SHEET 11
BORE LOG

WBS 38332.1.FS1 | TIP B-3186 / B-5898 | COUNTY HAYWOOD | GEOLOGIST N. Yacobi WBS 38332.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD GEOLOGIST N. Yacobi
SITE DESCRIPTION Retaining Wall No. 6 from -L_LT- STA 70+03 to 73+98 GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall No. 6 from -L_LT- STA 70+03 to 73+98 GROUND WTR (ft)
BORING NO. RW6_8 STATION 74+48 OFFSET 15ftLT ALIGNMENT -RW6- 0 HR. Dry | | BORING NO. RW6 9 STATION 74+02 OFFSET 20 ftRT ALIGNMENT -RWO- 0 HR. Dry
COLLARELEV. 2,641.2ft TOTAL DEPTH 31.5ft NORTHING 668,049 EASTING 821,472 24 HR. FIAD | | COLLARELEV. 2,640.2 ft TOTAL DEPTH 31.5ft NORTHING 668,070 EASTING 821,517 24 HR. FIAD
DRILL RIGHAMMER EFF/DATE  GTC9083 QVEE-550X 80%0(11/24/2020) | DRILL METHOD H.S. Augers HAMMERTYPE  Autometic DRILL RIGHAMMER EFF/DATE  GTC9083 QVEE-550X 80%0(11/24/2020) DRILL METHOD H.S. Augers HAMMERTYPE  Autometic
DRILLER L. Wanstrath START DATE 02/03/21 COMP. DATE 02/03/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 02/03/21 COMP. DATE 02/03/21 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 0 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 &
2645 | 2645
b [ 2,641.2 GROUND SURFACE 0.0) T
2640 (2.6404T 0.3 T 26404 0.8' PAVEMENT 08| | 2640 T 2,640.2 GROUND SURFACE 0.0
26387+ 25 > 4 4 o t ROADWAY EMBANKMENT 2,639.4T 0.8 - T = T 0.8" PAVEMENT PR R:|
] 1 J . I Soft to medium stiff, red, brown and pink, 263774+ 25 @9 2,637.7 RESIDUAL 25
] 3 C SILT (A-4) ¥ 3 [ 4| 4 8 - =~ T\_Stiff, brown and orange, silty CLAY (A-6) |~~~ |
o635 2,636 7-: 50 3 3 3 _kA A ||: 2635 | 2.635.2T 50 /- - Soft to stiff, brown and orange, SILT (A-4)
26337+ 75 I~ - L ] 2 2 2 ‘\4 - 2633.2 7.0
] T T T e $5-186| 21% | 202 I LA | A =" 5iif, brown, silty CLAY (A76) with frace |
263121 100 \ - ] _*_8 o manganese oxide staining
2630 N T2 2 ||4a - 2630263021 100 L L 1 J
h Vo L 26282 130 h . *12'
] Ao D RESIDUAL ] TN 20272 _ __ __ __ __ __ _ _____________130]
2,626.2] 15.0 N Stiff, brown and red, clayey SILT (A-5), ] Y Stiff to hard, brown, gray and black, fine to
2625 ] 3 4 7 1 micaceous 2625262521 150 \ coarse sandy SILT (A-4), saprolitic
] AW ] 8 9 8 -7 (Amphibolite and Gneiss)
\ 26282 _ _ _ _ _ ____ _ _ ___ _ _ __ ___ 180
1 TN Very stiff to hard, brown, red and gray, SILT 1 1
262121 200 SN (A-4), with trace rock fragments, micaceous ] Sl
2620 s [ 7 M ois 2620 | 2,620.2T 20.0 /
7] 7] 3 6 6 ®
m - .' - m . 12 .
i - i C - -
261621 260 Sl ] b
2615 4 7 9 P 2615261527 250 ¥
] e ] 5 7 ° a5
J - - - - J e
] ~ < - 4 f\\_ ...
2.611.21 300 SRR IR 1 R IR
2610 13 [ 24 [ 33 > sz 26007 315 12610 [2,61027 300 X
L - - - - - 21 18 40
Boring Terminated at Elevation 2,609.7 ft in - - - s | >ess. . 2,608.7 31.5
SILT Boring Terminated at Elevation 2,608.7 ft in
silty SAND

PRI NSRS N SRS NSRS S RSN SS U SN S AN SRR RS S S |
PR RS SN HNU S S (ST WU NS WU S SS ST S RU SN S SR P |

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 11/5/21
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STATE OF NORTH CAROLINA
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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 _RETAINING WALL #8

FROM -DET01 EB- STA.34+83.83 TO 29+30.48

—
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N.C| B-3186B-5898 | 1 | 9

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
R. DUGGER

N. YACOBI

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
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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:
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 APPR
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF

OXIMATELY THE SAME SIZE.
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 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

PIOF A-7-5 SUBGROUP IS < LL - 3@ ;PI OF A-7-6 SUBGROUP IS > LL - 30

CONSISTENCY OR DENSENESS

MISCELLANEQOUS SYMBOLS

ANGUL AR, 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) 108 BLOWS PER FOOT IF TESTED.
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
CLASS. (< 357% PASSING *200) (> 357% PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. roK (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
o1 vy ) ot [a5 [ a6 [#7 | ane — ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
GROUP U e A NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. [t n2-4]A25 R A6,4°7 COMPRESSIBILITY o SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
N \:\\\ SLIGHTLY COMPRESSIBLE LL < 31 ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
SYMelL NN MODERATELY COMPRESSIBLE LL = 31- 58 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
p HIGHLY COMPRESSIBLE LL > 58 SEDIMENTARY ROCK | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
% PASSING oLT- P 1 SHELL BEDS, ETC.
*1g 50 MX GRANULAR MUCK, PERCENTAGE OF MATERIAL
. cLaY WEATHERING
48 |30 MX|50 MX| 51 MN SOLLS SOILS PEAT GRANULAR  SILT - CLAY
*200 |15 MX |25 MX|10 Mx |35 MX|35 MX|35 Mx|35 MX| 36 MN |36 MN|36 MN|36 MN ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 107 HAMMER [F CRYSTALLINE.
PASSING *40 SOILS WITH ;IDTDTE:EATDEHLGYANDI:GZSEEH 53:15@/:/ lg - 122m/:/ ;IDTMTELE 12% :235('/ VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
L - —[4@ Mx| 41N |40 x| 41 MN| 40 wx | 41 MN |40 M| 41 MN LITTLE OR o 07 ’ - v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6 Mx NP (18 Mx |18 MX [ 10MN | 11 MN | 10 MX {18 MX | 1M [ 1N HIGHL Y HIGHLY ORGANIC > lox > 2o HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE
MODERATE OROANLC .
GROUP INDEX ) ) ) AMX |8 MX |12 MX[16 MX [ND MX AMOUNTS OF SOLS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
USUAL TYPES [STONE FRAGS. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
OF MAJOR | GRAVEL, AND. | ¢, GRAVEL AND SAND S0ILS S0ILS 24
MATERIALS SAND v _ STATIC WATER LEVEL AFTER _cZ HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
pra P Teu PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
EXCELLENT T0 GOOD FAIR TO POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
AS SUBGRADE POOR C i SPRING OR SEEP WITH FRESH ROCK.

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

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

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT

WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
SURFACE.

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM

OF SLOPE.

CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED

BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

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

ROCKS OR CUTS MASSIVE ROCK.

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

HORIZONTAL.

DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE

LINE QF DIP, MEASURED CLOCKWISE FROM NORTH.

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

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

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

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE

FIELD.

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/FT2) 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 <a sPT 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 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-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 —— —— [NFERRED SOIL BOUNDARY CORE BORING SOUNDING ROD (v SEV.) REMAINING. SAPROLITE 1S 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 —_——
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 o jre2 A PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
el % Je *Trpes ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RN AND EXPRESSED RS A PRACENTAGE.
ROCK 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 2.0 042 025 0.075 0.053 SHALLOW ] UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED :EE“;IEVDEDLILGTS;N Si%;?gg?w‘“gp FHE ESTTFEESELDE:DTCEKN;THM HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT RN aCcEPTagLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
(BLOR.) (COB.) (GR) SAND SAND (SL) CL) 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 IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED DR GOUGED .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 OUALITY DESIGNATION (SRQD) - 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.
LL L Liouio LMt FOSS. - FOSSILIFEROUS oLl - SLIGHTLY RS - 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.
RANGE VET - a0 SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
o - - 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 15 - 4 FEET ELEVATION: FEET
ET T g:;mEZGgDLIISJIUTHE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
T [] ce-asc [] cuav errs autoMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NOTES:
" 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 D ME-55 D 6 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 2.008 FEET b3186_br0022_r4047_Merged_I-12-2l.tin
PLASTICITY 8 HOLLOW AUGERS [e ]+ INDURATION FIAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY INDEX (PD) DRY STRENGTH CME-550X [ ] HeRD 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 [] vene swemR TEST B ] 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 [] tricone  TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
] [ SOUNDING ROD INDURATED
DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D 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. ;
] ] ] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

-RW8- STA. 34+62.50 =

-DETO1_EB- STA. 34+83.83
BEGIN WALL

PROJECT REFERENCE NO.

SHEET NO.

B-3186/B-5898

3

SITE PLAN

100

FEET

——

—RW8- STA. 40+05.74 =

-DETO1_EB- STA. 29 +30.48
END WALL




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

: ! | | . . . . ! 0 50 100 PROJECT REFERENCE NO. | SHEET NO.
”””””””” ‘ : : : : : : : oo —— - -
SOIL TEST RESULTS P B-3186/B-5898 4
SANOCE | orpser | starion INTERVAL “Ggs. | LI | PL C.SAND F?SA?VI; WEIS%TT CLAY %MP ASSINfo (SIEszoSZ)) MOISTURE | ORGANIC VE = 15 -RWS- PROFILE
SS-3 27" RT 35+08 2.5 -4.0 A-2-5 44 | 7 54,2 24. 3 14. 6 6.9 95. 1| 55.9| 25.7 26 -
SS-4 25" RT 36+14 7.5 -9.0 A-2- 4 28 | 6 54, 4 23. 4 15. 4 6.8 87.7 | 50.7 | 24. 3 10
SS5-2 26’ RT 39 +37 2 57-4.0’ A- 6 (2) 34| 13| 33.6 31.1 30 2 5.1 96 0| 76.0 ] 41. O 15 ' ' ' !
7777777777777777 ... __RW8 STA..40+20.80 13.5" R=
A ROADWAY EMBANKMENT Loose fo medium dense, brown,gray, and D/ac/( SAND and GRA\/EL and silty - oEoL s OS,TA 29+30.48 ‘
|  GRAVEL (A=I-b).dry | ‘ | BN WAl ‘
. RE S/DUAL Loose fo very dense, brown white, and red, 5//Ty SAND (A- 2 4,A—2— 5) micaceous, sapro//f/c dry RS 2 |
2,650 @ F?ES/DUAL”Sﬁf’f”fo”ﬁ@fd’b’r’own”gmy’077’(7"Wﬁ/‘fé’S/LT”Zj/’?d"CIAY”(A 4 A=6), W/f/‘f"m’c’e”ﬁ’ﬁé’Sdnd”dﬁd”””"””””””””‘} ”””” 26" RT §5W8R‘JT‘ ””””” 2,650.
. rock f mgmenfs micaceous, saprolitic,dry | | | 28 3 SS—2§ |
(D) WEATHERED ROCK: Gray and brown, GNEISS § § 1  RW8_ 4 26'RT ; 1
| - EXISTING : GROU/\/D | | 1 KT
2,640 @,,CBXSTALL/NE,,RO,CK,,Gﬁay,,and,DfQWD ,GN,E/SS, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 26RT — /// ,,,,, | 2,640
| | | | | - RW8_5 -
| | | | -2 ‘ - 06 PAVEMENT
_RWB_ STA. 34+ 62.50 13.5' RT = | | | 27 RT - |
| [ -DETO E8- STA.34+83.83 RW 8 8 | - RWB8_6 | ///: o8 PAVEMENT 9 /: |
| | EL. 2607.45' | RW8_7 1 26"RT | 06 PAVEMENT @ Rozn=ry| |
| | | A | | - | Lo -7 |
2,630 ””” BEGINWALL ””””””” ”””””””” 2553T26RT ””” ”””””””” ”””””””” : : = :, - ! 2,630
; ; ; i s 3 7B i ; 1 s ;
| | | RW8_9 | : =T i |
RW8_|O 26/ RT /’~\/\/ 06" PAVEMENT
: : 7 | 1 s 06 PAVEMENT 1
2,620 ol 217 RT /"" RN — s @ o
| | PPNy O c
: T — 06 PA\/EME/\/T :
o8 PA\/EME/\/T a 6’PAVEME/\/7' 0 |
2,610 | ‘ (9L b
: Lo <, ©
2,600 |
_RW8- STA. '40+20.80 13.5' RT =
“DETO1_EB- STA. 29 +30. 48
EL. 2638.00"
END WALL
2590 2,590
| . |-RWS8- STA. 34+62.50 13.5'RT = | | | | | | | | | |
~DETOT_EB~ STA. 34+83.83
EL. 2605.82'
| | BEGIN WALL | | | | | | | | | |
2580 SRS SO ARSI SRS SO ARSI SRS S ARSI SRR SRR ARSI SRR R 2,580
35+00 36+00 37+00 38+00 39+00 40+00




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 5/26/21

GEOTECHNICAL BORING REPORT SHEET 5
WBS 38330.1.FS1 | TIP B-3186/ B-5898 | COUNTY HAYWOOD | GEOLOGIST N. Yacobi WBS 38330.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD GEOLOGIST N. Yacobi
SITE DESCRIPTION Retaining Wall No. 8 from -DET01_EB- STA 34+83.83 to 29+30.48 GROUND WTR (ft) SITE DESCRIPTION Retaining Wall No. 8 from -DET01_EB- STA 34+83.83 to 29+30.48 GROUND WTR (ft)
BORING NO. RW8 10 STATION 35+08 OFFSET 27 ftRT ALIGNMENT -RWS8- 0 HR. Dry BORING NO. RW8 9 STATION 35+61 OFFSET 26 ftRT ALIGNMENT -RWS8- 0 HR. Dry
COLLARELEV. 2,606.5 ft TOTAL DEPTH 11.5ft NORTHING 665,687 EASTING 818,414 24 HR. FIAD COLLARELEV. 2,609.5 ft TOTAL DEPTH 11.5ft NORTHING 665,656 EASTING 818,373 24 HR. FIAD

DRILL RGHAMMER EFF/DATE = GTC CMES50X 9083

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

HAMMERTYPE  Autormeatic

DRILL RIGHAMMER EFF/DATE = GTC CMES50X 9083

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER L. Wanstrath

START DATE 01/26/21

COMP. DATE 01/26/21

| SURFACE WATER DEPTH N/A

DRILLER L. Wanstrath

START DATE 01/27/21

COMP. DATE 01/27/21

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(th’)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |0 25 50 7 100] | NO. | /mol| G | ELEV. () DEPTH () (ft) 0.5ft | 0.5f | 0.5t | |0 P %0 I 100] | NO. | /mol| 6
2610 L 2610 L 2,609.5 GROUND SURFACE 0.0)
1 L 2,608 9706 —7 5 BN O B e — 0.6' PAVEMENT ==
T+ o T T #M9 - - or ROADWAY EMBANKMENT
26070f 25 |_po| 2.607.0 2.
P L 2,282.3 GROUND SURFACE \(J)A(()) 7 9 7 .- ‘ o e 1 Medium dense, gray and brown, SAND and|— ~— |
2605 70 7 S D = 0.6' PAVEMENT | | 2605 T L e6 L GRAVEL (A-1-b) N
260401 25 il 26040 ROADWAY EMBANKMENT 28] peast 50 L L | N | | ERE e RESIBUAL —————
T 7 7 5 0. - SS3 | 26% B ~1Medium dense, brown, SAND and GRAVEL| 1 Lo g D Medium dense to very dense, brown, white
> 601 5L 50 U B - AN 1 26020] 75 I T and black, silty SAND (A-2-4), with trace
\ RESIDUAL 4 8 | 1 D i
T 5 g 13 .. D N 1 -&19 - rock fragments, micaceous
2600 1 /,21 L Loose to medium dense, white, brown and 2600 2 599 5+ 100 =
25990 75 -y - red, fine to coarse SAND (A-2-5) with little I 16 32 22 N D
1 S S 7 - @l2- D L silt and trace clay, micaceous, saprolitic [ @54 2,598.0 . . c . 115
1 L ey- - " Boring Terminated at Elevation 2,598.0 ft in
2596 5T 100 \ SAND
T 6 | 7 | 10 - wi -
2595 Biz D 2,595.0 115

Boring Terminated at Elevation 2,595.0 ft in
SAND




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 5/26/21

GEOTECHNICAL BORING REPORT SHEET 6
WBS 38330.1.FS1 | TIP B-3186/ B-5898 | COUNTY HAYWOOD | GEOLOGIST N. Yacobi WBS 38330.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD GEOLOGIST N. Yacobi
SITE DESCRIPTION Retaining Wall No. 8 from -DET01_EB- STA 34+83.83 to 29+30.48 GROUND WTR (ft) SITE DESCRIPTION Retaining Wall No. 8 from -DET01_EB- STA 34+83.83 to 29+30.48 GROUND WTR (ft)
BORING NO. RW8 8 STATION 36+14 OFFSET 25ftRT ALIGNMENT -RWS8- 0 HR. Dry BORING NO. RW8 7 STATION 36+67 OFFSET 26 ftRT ALIGNMENT -RWS8- 0 HR. Dry
COLLARELEV. 2,612.3ft TOTAL DEPTH 10.9ft NORTHING 665,625 EASTING 818,331 24 HR. FIAD COLLARELEV. 2,615.3ft TOTAL DEPTH 10.3ft NORTHING 665,597 EASTING 818,287 24 HR. FIAD

DRILL RGHAMMER EFF/DATE = GTC CMES50X 9083

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

HAMMERTYPE  Autormeatic

DRILL RIGHAMMER EFF/DATE = GTC CMES50X 9083

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER L. Wanstrath START DATE 01/27/21 COMP. DATE 01/27/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 01/27/21 COMP. DATE 01/27/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(th’)TH 0 SOIL AND ROCK DESCRIPTION
) 05t | 0.5 | 0.5t | [0 2 50 75 100 | No. Kol 6 | eev. DEPTH (1) ) 05t | 0.5 | 0.5t | |0 2 50 75 100/ | No. | froll &
2615 | 2620 |
5 611 7“ GROUND SURFACE 0.0 T u
+e T 0.6" PAVEMENT —] T r
1 6 4 5 - - - - 4 L
2610 | 5 sng el 25 L3 ROADWAY EMBANKMENT 25| 26155 514 sl i 28133 GROUND SURFACE EY
1 8 7 8 N Loose, gray and brown, SAND and I— 7 T (] 8 9 ] . T 0.5' PAVEMENT —
1 i 4N GRAVEL (A-1-b) N 26128l 25 S 414 I o 612.8 ROADWAY EMBANKMENT 25
2.607.31 5.0 64 152105 St e e ol nE vt | N B -~ e W RESIDUAL  ~ 5.0 1 5 6 7 . _'/13_ L. .. D 7 71 Medium dense, brown and gray, SAND and)™ T |
- T . . 100+ Stiff to very stiff, brown and black, SILT 70| | 2610 2.6103T 50 S I T P L ___ _GRAVEL(A1D) |
2,604 7.5 P (A-4), micaceous I— — =+ 70 | 53 | 41 = S D RESIDUAL
8 10115 14 99 - - SS-4 WEATHERED ROCK | + - -'T94 26078 Stiff to hard, brown and gray, SILT (A-4), .5
>6023T 100 I I Gray and brown, GNEISS 100 26078+ 75 S04 R & 607. micaceous, saprolitic 15|
24 1100/0. - - - ;0(;+‘ _____ RESIDUAL ~ 10.9 T : T T 100+ WEATHERED ROCK
Medium dense, brown, gray, and white, silty 2605 [ 2,605.3T 10.0 0070 10009 2,605.0 Gray, GNEISS 10.3

SAND (A-2-4), micaceous, saprolitic

WEATHERED ROCK
Gray, GNEISS
Boring Terminated at Elevation 2,601.4 ft in
Weathered Rock (GNEISS)

Boring Terminated at Elevation 2,605.0 ft in
Weathered Rock (GNEISS)




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 5/26/21

GEOTECHNICAL BORING REPORT SHEET 7
WBS 38330.1.FS1 | TIP B-3186/ B-5898 | COUNTY HAYWOOD | GEOLOGIST N. Yacobi WBS 38330.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD GEOLOGIST N. Yacobi
SITE DESCRIPTION Retaining Wall No. 8 from -DET01_EB- STA 34+83.83 to 29+30.48 GROUND WTR (ft) SITE DESCRIPTION Retaining Wall No. 8 from -DET01_EB- STA 34+83.83 to 29+30.48 GROUND WTR (ft)
BORING NO. RW8 6 STATION 37+21 OFFSET 26 ftRT ALIGNMENT -RWS8- 0 HR. Dry BORING NO. RW8 5 STATION 37+74 OFFSET 27 ftRT ALIGNMENT -RWS8- 0 HR. Dry
COLLARELEV. 2,618.4 ft TOTAL DEPTH 5.0 ft NORTHING 665,570 EASTING 818,241 24 HR. FIAD COLLARELEV. 2,621.3ft TOTAL DEPTH 16.5ft NORTHING 665,545 EASTING 818,196 24 HR. FIAD

DRILL RGHAMMER EFF/DATE = GTC CMES50X 9083

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

HAMMERTYPE  Autormeatic

DRILL RIGHAMMER EFF/DATE = GTC CMES50X 9083

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER L. Wanstrath START DATE 01/27/21 COMP. DATE 01/27/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 01/27/21 COMP. DATE 01/27/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(th’)TH 0 SOIL AND ROCK DESCRIPTION
® 05t | 0.5 | 0.5t | [0 2 50 75 100 | No. Kol 6 | eev. DEPTH (1) ) 05t | 0.5 | 0.5t | |0 2 50 75 100/ | No. | froll &
2620 | 2625
T - 2,618.4 GROUND SURFACE 0.0 4
P {10 || - 1. - 0.8 PRVEMENS - ] GROUND SURFACE
T L3 ROADWAY EMBANKMENT i 2.621.3 0.0
26159] 25 L 6159 25 i —T— - - -
2615 ] g [ 70 | 15 A =¥ Medium dense, brown and gray, SAND and)— ~ -| | 2620 20T ——————— J 20,7 0.6' PAVEMENT 00
] 5 T setaa GRAVEL (A-1-b) s saaal 25 N ACT 618.8 ROADWAY EMBANKMENT A
261347 50 alene 60/0.0M] b134 —————=— RESIDUAL : § 8 3 7 i _*13_ . ~ 7 71 Medium dense, brown and gray, SAND and|™ T
) Very stiff, brown, black, and gray, SILT »a16aT 50 BN L __ _ _GRAVEL(A1b) |
ar <
(A-4), saprolitic 2615 B 8 | 21 15 e N D RESIDUAL
Boring Terminated with Standard - 836 Stiff to hard, white, gray and brown, SILT
Penetration Test Refusal at Elevation 26138+ 75 z z 10 T AR (A-4), with trace clay, micaceous, saprolitic
2,613.4 ft on Crystalline Rock (GNEISS) 1 - Q5 D
2,611.3T 100 SN
2610 i 8 [ 10| 13 s b
- - -
2.606.3T 15.0 Sk
2605 5 rn i1 8 D 2,604.8 16.5

Boring Terminated at Elevation 2,604.8 ft in
SILT




DocuSign Envelope ID: 86123A16-AEE1-4ABE-89EF-4BBDB461E75D

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 5/26/21

GEOTECHNICAL BORING REPORT SHEET 8
WBS 38330.1.FS1 | TIP B-3186/ B-5898 | COUNTY HAYWOOD | GEOLOGIST N. Yacobi WBS 38330.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD GEOLOGIST N. Yacobi
SITE DESCRIPTION Retaining Wall No. 8 from -DET01_EB- STA 34+83.83 to 29+30.48 GROUND WTR (ft) SITE DESCRIPTION Retaining Wall No. 8 from -DET01_EB- STA 34+83.83 to 29+30.48 GROUND WTR (ft)
BORING NO. RW8 4 STATION 38+29 OFFSET 26 ftRT ALIGNMENT -RWS8- 0 HR. Dry BORING NO. RW8 3 STATION 38+83 OFFSET 26 ftRT ALIGNMENT -RWS8- 0 HR. Dry
COLLARELEV. 2,624.4 ft TOTAL DEPTH 21.5ft NORTHING 665,520 EASTING 818,149 24 HR. FIAD COLLARELEV. 2,627.4ft TOTAL DEPTH 21.5ft NORTHING 665,498 EASTING 818,099 24 HR. FIAD

DRILL RGHAMMER EFF/DATE = GTC CMES50X 9083

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

HAMMERTYPE  Autormeatic

DRILL RIGHAMMER EFF/DATE = GTC CMES50X 9083

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER L. Wanstrath

START DATE 01/27/21

COMP. DATE 01/27/21

| SURFACE WATER DEPTH N/A

DRILLER L. Wanstrath

START DATE 01/27/21

COMP. DATE 01/27/21

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) 0.5ft | 0.5t | 0.5ft 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5t | 0.5ft 2|5 5|0 7|5 100| | NO. |/voll &
2625 L2 624.4 GROUND SURFACE 00 2830 -
262386 P . . — T - D220 0.6' PAVEMENT == T -
4 - . + - 2,627.4 GROUND SURFACE 0.0
26219 25 i .14_ 2,621.9 i ROADWAY EMBANKMENT _ 25| 2 6268 TF EE 6268 0.6 PAVEMENT ISAY)
T 7 8 8 A 71 Medium dense, brown and black, SAND | I 10 10 8 L L P :
2620 N @16 _ and GRAVEL (A-1-b) N 2625|2049l 25 #18 ﬁ 2,624.9 ROADWAY EMBANKMENT 25|
2,6194T 5.0 7 5 5 11— 1 g - RESIDUAL  ~ T 8 7 6 o /13_ I3 71 Medium dense, gray and brown, SAND and|™
1 N 3G Stiff to hard, white, gray, brown and black, 26224T 50 . x . L _ _ _ _GRAVEL(A1D)  _ _ _ |
261691 7.5 S\ SILT (A-4), micaceous, saprolitic ¥ 9 9 K] -\ D RESIDUAL
1 10 10 8 - -918 1 . 920 Stiff to very stiff, brown and gray, SILT
2615 2,614.4T 10.0 5 2620 12 619 735 / (A-4), micaceous, saprolitic
7 8 9
+ T 7 0| ¢ I e P
T T 261747 100 i I
I CIT I 818 1° i X0 D
2610 L 2615 4 |
260947 150 1
T 66 |8 || - ‘1 il T SR
T - ' - 261247 150 R
T SN T B8 8| & D
2605 N 2610 1 \
2,604 4T 200 N~ T N
121512 ~ Ness. 2,602.9 215 > 607 4% 20.0 AV
Boring Terminated at Elevation 2,602.9 ft in =1 12 13 12 .. x ..
SILT . @925 D 2,605.9 215

Boring Terminated at Elevation 2,605.9 ft in
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GEOTECHNICAL BORING REPORT SHEET 9
WBS 38330.1.FS1 | TIP B-3186/ B-5898 | COUNTY HAYWOOD | GEOLOGIST N. Yacobi WBS 38330.1.FS1 TIP B-3186/B-5898 | COUNTY HAYWOOD GEOLOGIST N. Yacobi
SITE DESCRIPTION Retaining Wall No. 8 from -DET01_EB- STA 34+83.83 to 29+30.48 GROUND WTR (ft) SITE DESCRIPTION Retaining Wall No. 8 from -DET01_EB- STA 34+83.83 to 29+30.48 GROUND WTR (ft)
BORING NO. RW8 2 STATION 39+37 OFFSET 26 ftRT ALIGNMENT -RWS8- 0 HR. Dry BORING NO. RW8_1 STATION 39+89 OFFSET 25ftRT ALIGNMENT -RWS8- 0 HR. Dry
COLLARELEV. 2,630.5ft TOTAL DEPTH 21.5ft NORTHING 665,477 EASTING 818,051 24 HR. FIAD COLLARELEV. 2,633.3ft TOTAL DEPTH 21.5ft NORTHING 665,458 EASTING 818,003 24 HR. FIAD

DRILL RGHAMMER EFF/DATE = GTC CMES50X 9083

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

HAMMERTYPE  Autormeatic

DRILL RIGHAMMER EFF/DATE = GTC CMES50X 9083

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 5/26/21

Boring Terminated at Elevation 2,609.0 ft in
CLAY

DRILLER L. Wanstrath START DATE 01/26/21 COMP. DATE 01/27/21 | SURFACE WATER DEPTH N/A DRILLER L. Wanstrath START DATE 01/26/21 COMP. DATE 01/26/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
) 05t | 0.5 | 0.5t | [0 2 50 75 100 | No. Kol 6 | eev. DEPTH (1) M 05ft [ 05t | 05t | [0 25 50 75 100| | No. | ol @
2635 | 2635 |
T - 1 - 26333 GROUND SURFACE 0.0
T C s e o e en | o3 0.6 PAVEMENT T
+ L 2630.5 GROUND SURFACE 0.0 263081 25 1 2.631. ROADWAY EMBANKMENT _ — 29|
2630 | 2 629 U6 T 6299 : 66 | 2630 o ) 3 ) 4 Medium dense, gray and brown, silty |
e e = . 0.6' PAVEMENT ; & 26293 | GRAVEL (A1-b) j— 40
2 628 n-- 25 22 - | | 8_ 2,628.0 ROADWAY EMBANKMENT 25 2628 3T 50 tT ) T J) (S A _S ———————— |
N- - ==~ 71 Medium dense, gray and brown, SAND and| ™ ~ | i 7 9 | 10 T Yo D [ RESIDUAL .
+ 8 12 17 29 - G}?%\V)I/EL A1-b) / E - - Medium dense, tan and brown, silty SAND |
o625 | 26255T 50 1 . \_ ____G ﬁﬁ[%JI;_L'_)_____I o5 262584 75 = 5 5 SR \____@-%Aimicgcgou_s____
-+ 9 15 16 31 SS-2 | 15% \-— . ; ) ®14 D Stiff to hard, brown, tan and white, SILT
41 . G \_ Very stiff to hard, brown, silty, fine to coarse 2a03aT 100 BN (A-4), with trace sand, micaceous
262301 75 -y - - - sandy CLAY (A-6)(2), micaceous, saprolitic e 7 12 15 SN - - ' L ’
T 1 | 16 | 21 DI e D \_ ] ez D saprolitic
2620 1262057100 1 4 L1 T T T ) §'_ 2620 ] AN
T - |- A ° N 26183 15.0 N
T t )/' t \' b 12 17 23 . )40 D
1 S | J ..
2615 | 26155 150 4 4 4 o T/ 5 §‘_ 2615 ] ,'/ "
I - N 261337 200 e
1 -l N S e } 0/21 . . D 2611.8 215
2610 |-2.6105T 200 - ! \_ Boring Terminated gtILETIevation 2,611.8ftin
T 8 rn [IE D \_2,609.0 215
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AT TIME OF INVESTIGATION DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

CONTENTS GEOTECHNICAL ENGINEERING UNIT 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
LINE STATION PLAN PROFILE PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY
- + _8l+ _ _ BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
L 20+00.00-81+35.95 4-8 10-13 GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
-YIRT- [0+00.00-44+31.29 6,7 & 9 14 BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

-YILT- 10+00.00-33+16.69 6 & 9

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
S ! ’BS l ’R l;A‘ C !i" IN ' ) li'S jl ’lGA TION GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
CROSS SECTIONS WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE

LINE STATION SHEETS 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
L 20+00.00-81+00.00 15-5I COUNTY HAY OOD INCLUDING TEMPERATLRES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.
-YIRT- 12+50.00-26+00.46 52-63

PROJECT DESCRIPTION US 23US 74US 19 (GREAT THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSLIRFACE PLANS ARE

PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING

APPENDICES SMOKY MOUNTAIN HWY) FROM WEST OF NC DESIGN INFORVATION N THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR CLARANTEE. THE

SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR

HILE SHEETS 209 (CRABTREE RD.) TO EAST OF RUSS AVE. LT, U I 450 L S S MG 80 ROT T e

BORE LOGS 64 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
SOIL TEST RESULTS 65-66 IN'/EN l OR ! 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.
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C. SWAFFORD
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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

Wy

s*g‘l\‘;\..%f 57/'/',:',,
SRS 155 %,
S &0 /1_/7 -
SEAL © %
038206

Pp
\

o2 e 11422021

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 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.

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 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.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRANILAR HATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 70 COARSE GRAIN TONEOUS 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) ORGANIC. MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. EggincLﬁL)INE 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. GNEISS, 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 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.
<
SO0 MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
CORE_RECQVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | [ 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE
g GRANULAR | ST MUCK, PERCENTAGE OF MATERIAL S = SHELL BEDS, ETC. )
N 50 MX CLAY . 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
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 - 124 LITTLE 10 - 20% .
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 R : ; . Vv SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF LB LS B D Ac TR
Pl 6 Mx W 110 mx |18 mx] i [ g e e x| e TLE oF HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 357% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
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
N RATIG P 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 P00 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. —_— ' ’
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 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
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED s r025 (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/FT2) 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 seT 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-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 (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [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 MEDIUM STIFF 4108 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 PLEZOMETER SCATTERED CONCENTRATIONS. QUARTZ 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) VERY STIFF 15 T0 30 2 70 4 ALLUVIAL SOIL BOUNDARY yAN INSTALLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 30 >4 :
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 2.0 042 025 0.075 0.053 SHALLOW ] UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED :EE“;IEVDEDLILGTS;N Si%;?gg?w‘“gp FHE ESTTFEESELDE:DTCEKN;THM HAS BEEN EMPLACED PARALLEL TO
ROULDER COBBLE GRAVEL COARSE FINE Lt 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 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 7Y, DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 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.
e Liouio Liver 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
RANGE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
P L | pLastic LMt HL. - HIGHLY V - 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 EG JI E USED D SUBJEC OJEC WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
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November 3, 2021

STATE PROJECT: B-3186/B-5898

FEDERAL PROJECT: N/A

COUNTY: HAYWOOD

DESCRIPTION: US 23/US 74/US 19 (Great Smoky Mountain Hwy.) from West of NC 209 (Crabtree
Rd.) to East of Russ Ave.

SUBJECT: Geotechnical Inventory Report

Project Description

The project area lies in the town of Lake Junaluska, NC between Highway 276 and NC 209. This project
consists of upgrading US 74 to a six-lane, median divided facility from east of the US 276 Interchange to the US
23 Business Interchange. Additionally, US 19 will be upgraded with full depth paved, 10-ft shoulders from east of
Holston Village Road to the US 74 Interchange. In total, approximately 1.2 miles of roadway will be upgraded.
Finally, a two-span bridge on US 19 over US 74/US 23, a three-span bridge on US 19/US 23/US 74 over
Richland Creek, a dual, three-span bridges on US 19/US 23/US 74 over the Blue Ridge Southern Railroad, and
nine retaining walls are included with this project, but are covered under separate reports.

The geotechnical field investigation was conducted from January 2021 to April 2021. Three drill rigs mounted on
a rubber tracked all-terrain carrier and equipped with an automatic hammer (CME 55, CME 550X, and CME 75)
were used to advance borings for the subsurface exploration. Hollow stem auger drilling procedures were used
to advance borings to the required depths. Standard Penetration Tests were performed at approximately 2.5-foot
to 5.0-foot intervals to termination in selected borings. Representative soil samples were collected for visual
classification in the field and selected samples were submitted for laboratory analysis.

The following alignments were explored. Subsurface profiles and/or cross sections of these alignments are
included in this report.

Line Stations (1)

-L- 20+00 — 81+35.95
-Y1RT- 10+00 — 44+31.29
-Y1LT- 10+00 — 33+16.69

Areas of Special Geotechnical Interest

1) Loose/Soft Soils: Very soft or very loose soils were encountered during the investigation. Such soils (N-
value < 4) could have the potential to cause embankment/subgrade and/or slope stability problems during
construction. These soils were encountered along the following intervals:

Line Station (£) Offset (ft)
-L- 54+50 RT
-L- 57+00 — 59+50 RT
-L- 66+50 RT

-Y1RT- 20+00 RT
-Y1RT- 25450 RT

SHEET 3A

2) Highly Plastic Soils: Highly plastic coils were encountered as part of the investigation. However, these
soils were encountered at depths great enough to not adversely impact embankment/subgrade and/or
slope stability. However, if encountered during construction, these soils have the potential to cause such
problems.

3) Organic Soils: Though not encountered during the investigation, organic matter and wood debris could be
present along the project limits, especially near streams and creeks.

4) Artificial Fill: Artificial fill was encountered at the following locations.
Line Station (1) Offset (ft)
-L- 38+00 — 41+00 LT to RT
-L- 44+50 — 46+50 LT

Several smaller areas of artificial fill may be present throughout the project corridor and are related to
business developments, gravel, and soil driveways, as well as previous construction of utility lines.

5) Crystalline Rock: Crystalline rock was encountered within 6 feet of proposed grade at the following
locations:
Line Station (1) Offset (ft)
-L- 32+00 RT
-L- 75+00 — 77+00 LTto RT
-Y1RT- 17+00 — 18+00 LTto RT
6) Groundwater: High groundwater was not encountered during the investigation. However, especially

around streams and creeks, seasonal high ground water or the potential for groundwater related
construction problems could be present.

7 Ponds: No ponds were found or identified on or within close proximity of right of way on this project.
These were noted at the following locations:

8) Water Wells: Water wells were not found or identified within or in close proximity to the proposed right of
way.

Physiography and Geoloqy

The project is located in the Blue Ridge Physiographic Province. Land use along the project corridor consists of
residential, agricultural, commercial businesses and woods. Geologically, the project is located within the Blue
Ridge Belt. Bedrock generally consists of rocks from the Coweeta Group (ZYbn), consisting of migmatitic Biotite
Gneiss interlayered and gradational with biotite-garnet gneiss and amphibolite, with intrusive metamorphosed
gabbro and diorite.

Soil Properties

Soils encountered at the project site include roadway embankment, artificial fill, alluvial, residual, weathered
metamorphic rock and crystalline metamorphic rock.



Roadway Embankment soils were mainly encountered along the existing sections of US 74 and US 19 and
consisting of gray, red, and brown, very soft to very stiff silt and clay (A-4, A-5, A-6, A-7) and loose to medium
dense, clayey and silty sand and gravel (A-2-6, A-2-4, A-3, A-1-b).

Artificial fill soils consist of brown, orange, and gray, very soft to stiff, silt and clay (A-4, A-6, A-7-6), and loose to
medium dense, sand and gravel (A-3, A-1-b). The artificial fill is underlain by residual soils.

Alluvial deposits are located within the floodplains of Richland Creek and nearby streams within the project limits.
These soils are black, gray, and brown, very soft to medium stiff, silt and clay (A-4, A-5, A-7), and very loose to
dense, sand and gravel and silty sand (A-1-b, A-2-4, A-2-6, A-3).

Residual soils were encountered throughout the project. These soils consist primarily of red, tan, and brown, soft
to hard silt and clay (A-4, A-5, A-7), and loose to very dense, silty and clayey sand (A-2-4, A-2-5, A-2-6, A-2-7, A-
3).

Rock Properties

Weathered rock was encountered during the roadway investigation at elevations ranging from approximately
2638 to 2551 feet. It originates from the underlying metamorphic rock, specifically Gneiss.

Crystalline rock was encountered during the roadway investigation at elevations ranging from approximately
2653 to 2523 feet and consists of Gneiss. Refer to the “Areas of Special Geotechnical Interest” for areas of rock
encountered within 6 feet of proposed grade.

Ground Water

Groundwater was encountered in multiple borings and ranges in elevation from approximately 2620 to 2567 feet.
Groundwater may fluctuate with seasonal precipitation.

Prepared By,
HDR Engineering, Inc., of the Carolinas
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Kenneth R. Bussey, Jr., P.E.
Senior Geotechnical Engineer
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ENGINEER ENGINEER
2700 | | | | | | | | | | | | | | | | | | | | | | | | INCOMPLETE PLANS
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DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
2680 Ll 2680
2670 2670
@ ROADWAY EMBANKMENT Loose, red and brown c/ayey SAND (A 2-6), dry
2660 0 b B) RoADWAY EMBANKMENT, Soft fo medium_sfiff.red dnd. Drown sandy CLAY (A=6.A ,Zrﬁ),dfy To. mo,/st ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2660
@ ARTIF /C/AL FILL: Med/um dense Dr0wn SA/\/D (A=3), W/fh some rock fragmenfs (quarfz) mO/sf
2650 : @ ARTIF /O/AL FiILL: - SHFF, brown S/LT (A=4), Wffﬁ ITtle grave/ m/caceous dry 2650
@ ALLUV/AL Dense, gray and black, SA/\/D and GRA\/EL (A =/-b), dry fo mof,sf ! :
2640 @ RE S/DUAL Medium dense, brown tan and red slity SAND (A-2-4),with trace c/ay, mfcaceous dry 2640
”"""""””””””""""'””””””"""""””””””"""""””””””""""'”””@’hé’s'/bUAL'Mea}&}ﬁé}[f’f’%o”v'e}'y”s}/f’f’}’eéf’b}éu’/n’b’n’d'o'/dn'g}é,éxﬁ}}ba”s}/})d)x'y'?/l}z ””””” e o
A-7— 5) confa/‘ns trace /’oc/( f /’cgmenfs m/caceous dry tfo mofsf !
2630 @WEATHERED ROCK: Browd and -gray,GNEISS 1L 2630
@‘CRYSTALL/NE RQCK: Brown and gray.GNEISS
262000 Lo bbb 2620
| | | | | | | | | | | | L.3500PT | | | | | | | | | | | | | | | |
2610 ;. S S S S S S S S S L. eTLT S S S S A S S A S L LT- STA. A1+52 +~ . 2610
: ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 : , ‘ : : : : : : + BEGIN' BRIDGE
2600 0 N O N T T MSTMG GROND 2600
2590 s . T 2590
07 PAVEMENT  L-3900A SPT
38° LT

gl 2520 0 el 2520
=] 2510 : : : : : : : : : : : : | — : : : : : : : : : : 1 1 : . 2510
2% 29+00 30+00 31+00 32+00 33+00 34+00 35+00 36+00 37+00 38+00 39+00 40+ 00 41+00 42 +00 43 +00
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O8O INCOMPLEITE PLANS
2670 0
DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
2660 2660
2 L O O N S O S S O S S O S S A S S A S S A S SRR 1Y}
26301 2630
2020 e 1 2620
2610 1 2610
2600 -LIWT-STA3484 44 o S 2600
ND BRIDGE :
'f_ | G tow ,ﬁﬂsu S - ® ROADWAY EMBANKMENT Loose fo med7um dense,brown and gray,f/’ne to coarse SA/\/D

! ! ! ! ! ‘_ h 2 ‘ ! ! (A=2-4,A=3),with trace to some gravel,dry to mo/sf
2590 Lo SLEB2-A 1 ,4500591 ,,,,,,,, PRORQS,E,D ,GRADE ,,,,,, Lo ! ‘ : ‘ ! : ‘ R S e A s S R S S 2590

: : 350LT et /_ ‘ : : : : ‘ : : : - ® ROADWAY EMBANKMENT Soft fo med/um SHff, gray orange and brown, S/LT clayey S/LT and-

; ‘ ; ‘ ‘ 3 I ! ! . CLAY (A~4,A~5,A~7~6),contains trace ropot and wood fragments, | :
2580 1 . :3 = f | | ; | | | @ L o S R i,,,,WI@%W,,ﬂ?/???%?@{?w@/ﬁfﬁf{%ﬂ,ﬁ,,,,,L,,,,,,,J,,,,,,,,ﬁ,,zsa,o,
‘ ‘ — ‘ ‘ ‘ / ‘ - © ART/F/C/AL F/LL. Medium dense, brown, SAND (A=3),with some rock frogmenfs moist: : :

! ! ; @ eLk: ! ! ! ! ! ! ! ! ‘ ! ! @ ART/F/C/AL FILL: Medlum SIfT to stiff,brown,orange and gray,SILT and s//fy CLAY (A4, 2570
2570, : =2 7 F ‘ j j j j j j j ‘ j j j j ~ A~Ghwith troce-sand;micaceaus, mottied;moist- -~ - — b -2370.
| ' ® ALLUV/AL Very loose to loose,gray, SA/\/D and GF?A\/EL and sitly SAND (A ~1-b, A 2 4,4-3), .
2560 0 ] R R R S R B N R B B st~ S - N o micaceous,wet S A N R R R 1T )
. @ ALLUV/AL Very soft fo med/um stiff, gray and bkown sandy SILT, S/LT and sandy CLAY (A-4,
! ! kg _5 A=7), confa/ns rroce wood fmgmenfs, mfcacaous,organfc odor. wet | |
2550 ¢ o RIAD e ‘
R = /:/f\///E///\\ e e, ‘\ '
2540 ,,,,,,,, I ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
- (1) WEATHERED ROCK: Brown,orgnge andlwhffe,G/\/lE/SS, m/cgceous | | | | |
2530 R (D) NON-CRYSTALLINE ROCK: Light gray. BOULDER (quartz frogmen's) | 7530
(K) CRYSTALLINE ROCK::Light gray.black apd white,Migmatic: Biotite GNEISS :
2520 0L FAD- L2520
BT |
2 [ O S S O S S 2510
2500 0 ey 1 B S S S S S S S R SRR S 2500
2490 — 2490

43+00 44+00 45+00 46 +00 47 +00 48+00 49 +00 50+00 51+00 52+00 53+00 54+00 55+00 56 +00 57+00




14/99

5/

|
86-B5898_GEO_RDY_PFL_L_RT.dgn

Q
g
all

22/2Q2
B31
2

10/
AN
=111

PROJECT REFERENCE NO. SHEET NO.

2710 : : : : : : : : : : : : : : : : : : : : : : : : B 318655898 2

==t === ///—/(/ === == 4”/

7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
27000 Ll INCOMPLEFE PLARS
2090 e
DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
26801 2680
7 A S S S S S S S S S 2670
‘ ROADWAY EMBANKMENT ' Loose fo medium dense,brown tan and orange,SA/\/D Gnd GRAVEL and c/ayey SA/\/D (A / b,A=2~- 6) m/caceous dry 1
2660 ‘ ROADWAY EMBANKMENT Med/um sﬂff fo very sﬂfﬂbfown and orange,c/ayey S/LT and L sandy CLAY (A 5, -6), m/caceous dry 2660
””””””””””””””””””””””””””””””””””””””” @ ART/F/C‘/AL F/LL’Lbbéé’fd’/ﬁédfum’déh’sé’,b’rbt}m’ddd’g’zfdy,’SA/’VD’dhd”G’RAVEL”(A"/’b’)’s’dfd/‘dféd"””””””””"’””””””””””””””""””””L’”””J””’”"””””
@ ARTIF /C/AL F /LL Very soff to medfum sﬂff brown, orange and tan, sf/fy CLAY (A 7-6), mfpaceous, mofsf
2650 @ ALLUV;’AL. Medxvm denserbrown ond -gray, SAND and GRA\/EL (A=) T a b 2650
: : : : : : : : @ RES/DUAL- Loose to very dense, Drown white: and D/aok Silty SA/\/D (A 2 4, A- 2*5) with frace roc/c fragmenfs, m/caceous, sapro//f/c.dry
726740”3 77777777 - beea - beea R @ RES/DUAL, Med/um stff- fo hard, /’ed Drown and- gmy SILT, c/ayenyJATfand S/ny CLAY. (A -4, A- 5A—7 5JW/#7 little: roc/c fmgments m/caceous 5aprol/4‘;c,dry to mo;sﬁwwwf 77777777 5726497
@ WEATHERED ROCK: Brown,fan and thfe,GNE/SS | | | | | | | | | | | |
2630 0 L ,QRXSIALL/N,E,RQCK,,GNE/S,S, ,,,,,,,,,,,,,,,,,,,,, S S R S S R SRR SR SR S A ST SRS RN 2630
2620 0 2620
| | | |  -LRT-STA. 41466 +/~ . . . 2610
| | | | . BEGIN BRIDGE |
—————— —————— t—B?eosp—T ——————————————————————————————————————————— ————————————————————————— e 2600
| | 1 U SO SR I U R R 2590
e TS et SN N > NS E L N S A
| | | | T T N —— - |
| 3 | | TSTT o —=—— 2570
A ~ -1 |
| | | | PSS | | |
: : : : —o ___ 1
2560v\\@ ,,,,,,,,,,,,,,,,,,,,, 2560
| | | | | Cj N |
2550 0 L SR S S S N SR ~~ — A S S 2550
| \ \ \ ! \\_,‘./ " N !
! ! ! ! Z 1
2530 | . 2530
25200 I ,,,,,,,, R ,,,,,,,,,, S S SO S SN U SN SRS SN SN SRS S 2520
I | : _‘

2540 0 LT 12540
2510 | | | | | | | | | | | | | M | | | | | | | | | | | | | __2510
29 +00 30+00 31+00 32+00 33+00 34+00 35+00 36 +00 37+00 38+00 39+00 40+00 41+00 42+00 43+00
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DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

2660 0 2660

2650 12650
@ ROADWAY EMBANKMENT Loose fo medfum dense, brown and orange,sf/fy SA/\/D and GF\’A\/EL and c/ayey SA/\/D (A=I-b, A -2-6), mfcaceous,dfy fo mofsf ! ! :

2640 . ROADWAY EMBANKMENT Medxum sf/ff o sf/ff,brown ahd omnge sandy S/LT and c/ayey S/LT (A—4, A -5) W/fh trace rock fmgmenfs m/cdceous dry to mO/sf 2640

@ ALLUV/AL L00$e fo medfum dénse brown and gmy,SA/\/D and c/ayey SA/\/D (A-2-4, A 2-6) wfm little grave/ mofsf : : : : : : : :
| - (D) ALLUVIAL: Very soft,gray,CLAY, (A~7~6).contains little roafs and wood fra menfs,mO/sf | | | | | | | | | | | | | | | | |
2630 @“”” ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Of ,,,,,,,,,,,,,,, ? SO 2630

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

2610 0L 2610
2600 CLRT-STA 43498 +/4 1L n . o 2600

. END BRIDGE !

2590 : : : : : : /—PF\’OPOSED GRADE

2490 | : : : : : : : : : : : : | — : : : : : : : : : : 1 : : | 2490
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2680 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 INCOMPLEI'E PLANS

SEEE oo B oo B oo B oo B oo B oo B oo B oo B DO NOT USE FOR R/W ACQUISITION
\ , . \ , . \ , . \ , . \ , . \ , . \ , . \ , . \

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

2060 i 12660
2650 0 L2650
zéw””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””M””””b”””b”””szp,

~YIRT- STA. 12+00.00 = | | | | | | | | | | | | | | | | | | | | |

| | | | EL. 2574.01" | | | | | | | | | | | | | ! ! ! ! ! : : : :
”2’61’0”3 ”””” S BEGiN CONSTRUCT@N””’3’””””3 ”””” S S A SRR A A SRR A A SRR A A }”2’6]’0”
26000 oG obo b 2600
2500 2590

PROPOSED \GRADE :
HRTI?SOSPT
2580 oo AR 2580
EEX/ST/NG GE’OUND—&- |

2570 T O B S SR 2570
@y S

: FIAD :
2560 0 R T S S S R S SRR R A S S S S A S A S SO S A SN 2560
2550 0 L S O S S S S S S N SRR NN SRR SR I 2550
2540 0 L L 2540
25300 A S S S S A S R S SO S A SRR 2530
2520 0 L S S S T S S R SRR SR -7 )
Sleso 2510
gl 2500 0 N VAN T D N [ T T S S S R S SRR 2500
? —— 3 —
%%? 2490 : : : : : : : : : : : : : : : : : : : : : : : : 1 : : . 2490
?? 10+ 00 11+ 00 12 +00 13+00 14+ 00 15+ 00 16 + 00 17 + 00 18 +00 19+ 00 20+00 21+00 22+00 23+00 24 +00
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NCDOT BORE DOUBLE B3186_GEO_SPT.GPJ NC_DOT.GDT 10/22/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38332.1FS1 | TIP B-3186/B-5808 | COUNTY HAYWOOD | GEOLOGIST N. Yacobi
SITE DESCRIPTION Retaining Wall No. 5 from -Y1RT- STA 15+25 to 26+13 GROUND WTR (ft)
BORING NO. RW5_2 STATION 16+54 OFFSET 16 ftLT ALIGNMENT -RWS5- 0 HR. Dry
COLLARELEV. 2,583.8ft TOTAL DEPTH 20.0 ft NORTHING 666,847 EASTING 818,249 24 HR. FIAD
DRILL RIGHAMMER EFF/DATE  GTC3277 QVEE-75 83%(09/15/2020) | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER K. Boone START DATE 02/13/21 COMP. DATE 02/13/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5f | |0 % %0 s 100] | NO. | /mol| G | ELEv. ) DEPTH (i)
2585 -
T [ 2,583.8 GROUND SURFACE 0.0
25830 08 > = L 0.8' Pavement 0.8
. 4 - ®10 D ROADWAY EMBANKMENT
2580 | 2,5803T 35 -\ 2+58—0'8—‘ Loose to medium dense, red and brown, — 20
T 5 6 7 P YP) D \_ _ _ _SityGRAVEL (A-1-b) _ _ _ |
T A 4 2.578.3 RESIDUAL 55|
; o o i o R p vl \Stiff.red and brown, SILT (A-4), micaceous
i . \1.7 4\:’ Very stiff, gray, clayey SILT (A-5),
2575 (257531 85 \ [y micaceous, saprolitic
38 13 o D [N
4 - ? - N
] o v
1 1 N
257037 135 My
2570 7 3 8 | 11 _+19 M _-:-sr_
] . 7Y
i ot N
i oL 2%
2565 | 2.565.3T 18.5 | .
4 8 12 @20 . M [n¥] 25638 20.0

Boring Terminated at Elevation 2,563.8 ft in
SILT
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REVISIONS

B-31864B-5898 65
_L- SOIL TEST RESULTS
A A b b INCOMPLET'E PLANS
SAJJ\%).L | orrser | srarion II\?TI%PRTXZL A(?L%T@Q L.L.I PL FomaanD F?SAZIS,\};) WEIS?I{{TT CLAY 0/10P ASSINfo (SIEVfo%) MOISqTURE ORGOfalec e
SS- 1005| 55 RT 25 +00 15. 0" - 16. 5 A-6 (5) | 38| 13]129.4 | 21.7 | 36.0 12.9 | 99.3] 80.2] 53.9 17 -
SS-547 | 45 LT 27 +00 2.5 -4.0 A-6 (100 | 38| 15| 17.5 | 29.7 | 30.4 | 22.4 | 93.5| 84.2] 72.0 21 -
SS-2 | 527 RT | 30+00 | 2.5 -4.0° | A-6(2) |34| 135|336 | 31.1 |30.2 | 51| 9.0|76.0] 41.0| 15 - —
SS-4 53" RT 33+06 7.5 -9.0 A-2-4 (0)| 28 | 6 54. 4 23. 4 15. 4 6.8 8.7 50.7 | 24. 3 10 - UNLESS ALL SIGNATURES COMPLETED
SS' 3 5 17 RT 34 +O7 2. 5/ -4, O/ A- 2' 5 (0) 44 7 54. 2 24. 3 4. 6 6, 9 95. ) 55. 9 25. 4 26 - HDR Engineering, Inc. of the Carolinas
ST-7 80" LT 35+00 3.5-5.5  |A-7-5 (16)| 53| 19| 12.4 | 12,2 | 15.6 | 59.8 | 99. 1| 91.7| 75.0 34 - |'32 NCHELS oanee Number: Fori
SS-1011 55 RT 37 +00 5.0 -6.5 A-7-5 (8)] 49 | 17 | 23. 9 20. 6 42,7 12. 8 90.6| 76.4| 54.6 28 -
SS-2018| 2307 LT | 49+13 0.8 -2.3 A-6 (8) |38 |15 13.9 ] 20.3| 29.7| 36.1]91.2]83 0|63 9 13 -
SS-2019| 2307 LT | 49+13 3.5 -5.0 A-5 (2) |45 |6 23.5 | 31.4| 38.6| 6.5 |92.9|77.9]49.7 12 -
Ss-2021| 230" LT 49+13 8.5 -10.0 A-7-5 (1)|48 | 14 | 33.9 28. 3 28. 5 9.3 83. 1| 62.6 | 36.8 24 -
S5S5-436 1477 LT 51+36 7.57-9.0 A-7-5 (8)|55 | 20 24. 0 23. 4 34. 3 18.3 1 87.8 | 73.7 | 50.2 27 -
S55-439 1477 LT 51+36 20.0"-21.5 A-7-6 (6)|44 | 18 | 23.0 32.0 20. 6 34. 4 97.8 | 84. 3 | 49. 3 24 -
ST-6 214" LT| 51+80 18.0°-20.0° |A-7-6 (13)| 50| 25| 24.5 14. 8 15.4 | 45.3 | 97.2] 80.0]| 59. 4 25 -
SS-431 127" LT 52+00 15. 0" - 16. 5’ A-6 ( 3) 40 | 11 | 34. 3 21.8 22. 1 21. 8 96.4 | 71.7 | 46. 6 18 -
SS-24 | 1122 RT 51+99 15.0°-16. 1" |A-7-6 (11)| 47 | 23] 20.8 | 20.5 | 23.6 | 35.1 | 92.0| 79. 1| 58.5 26 -
5S5-422 1127 LT 52+50 10, 0" - 11.5" | A-2-4(0) |33 |9 47. 9 18. 0 20. 2 13.8 | 88.9 | 54.7 | 33. 4 17 -
SS-58 | 130° RT 52+50 7.5 -9.0 A-5 (2) 44 1 10| 26. 6 29. 4 23.9 20. 1 88.8| 73.7 | 44. 4 28
SS-62 | 130° RT 52+50 25.0"-26.5 A-7-5(31)] 82| 33| 16.9 8.5 58. 4 16. 2 100 §7.0\| 77. 1 71 -
SS-35 | 145" RT 53+00 10. 0" - 11. 5’ A-4 (2) | 38| 9 27. 5 26. 8 24. 5 21. 2 94. 3| 76.9| 48.8 25 -
SS-46 | 145" RT 53+00 55.0"-56.5 A-2-4(0) | 32 | NP | 47. 6 32.0 9.7 10. 7 98. 9| 67.6| 26.2 18 -
SS-362 | 60" LT 56 +50 0.0 -1.5 A-6 (3) |36 |14 ] 20.9 | 24.3| 28.8| 26.0|76.9]68.2] 46.9 14 -
SS-1105| 447 LT 58+47 8.5 -10.0 A-4 (4) 40 | 9 7. 8 28. 7 36.5 7.0 99. 3| 88.9 | 59. 4 29 -
SS-1110| 43" LT 58+96 1.0 -2. 5 A-7-6 (7)|46 | 16 21.9 23. 4 26. 4 28.3 1|1 92.4|78.2 | 55.1 10 -
SS-1118| 43 LT 59+49 13. 5" - 15. 07 A-6 (8) 38 | 15 | 15.7 24. 8 46. 0 13. 5 98.6 | 89.3 | 63. 5 28 -
SS- 1139 417 LT 59+95 8.5 -10.0 A-6 (6) |34 | 13 13. 3 30. 8 33.9 22.0 (100.0 | 92.9 | 62. 1 22 -
S$S5- 302 60" LT 63+50 2.5 -4.0 A-5 (4) |46 |5 10. 9 29.7 45,7 13.7 1 95. 0| 89. 1| 64.5 26 -
S5S-260 55" RT 65+50 0.0 -1.5 A-5 (5) |47 10 20. 1 25.6 23. 3 31.01] 92. 1| 80.0 | 54.9 17 -
S$S5-256 60" LT 66 +00 15. 0" - 16. 5 A-4 (1) 38 |10 |41.6 22. 4 25. 9 10. 1 98.2 | 65.9 | 40. 0 12 -
SS-258 | 60" LT 66+00 | 25.0°-26.5 A-2-5(0) |42 [ 10 [47.2 |26.8 |24.5 1.5 [ 92.0]60.9]| 28. 4 34 -
SS-242 557 LT 66 +50 7.57-9.0 A-7-5 (2)|52 | 13 | 33. 8 32.5 25. 1 8.6 98.6 | 76.8 | 39. 8 28 -
55-278 60" LT 67 +00 5.0 -6.5 A-7-6 (2)|42 |13 |21.7 44, 4 31.8 2.1 [100.0 | 91.3 | 42.2 22 -
55-282 60" LT 67 +00 20.0"-21.5 | A-2-7 (1)]53 |16 38. 6 36. 2 22. 5 2.7 95.9 | 73. 1| 29.7 18 -
SS-186 | 617 LT 73+51 7.5 -9.0 A-400) | 324 [22.9 | 33.3 | 30.7 13.1 | 97.7] 84.3| 50.7 21 -
SS-1077] 597 LT 74+49 8.5 - 10. 0 A-2-4(0) | 358 |44.0 | 27.6 | 20.9 7.5 | 97.4] 66. 1] 34.0 16 -
SS- 1022\ 47" RT 74+49 3.5"-5.0 A-2-4(0) | 31| 9 35. 4 28. 0 18. 9 7.7 75.8| 59.9 | 32.7 10 -
SS- 1053 65" LT 77 +50 8.5 -10.0’ A-4 (1) 391 10| 39. 1 23. 4 19. 6 17. 9 96.5| 69.9| 41.0 30 -
SS- 1046 65 LT 78+00 0.9 -2. 4 A-2-4(0) | 39 9 21.0 | 45. 2 20. 8 13. 0 80.7 | 74. 1] 33.9 15 -
SS-1027| 50" RT 78 +00 8.5 -10. 0’ A-2-4(0) | 29 | NP | 44. 1 34. 2 2.7 9.0 95. 3| 68. 2| 26.8 8 -
Ss-721 62" RT 80+99 10. 0" - 11. 5’ A-4 (6) 40 | 10 | 14.7 31.3 51.1 2.9 98.8| 90.7 | 63. 1 38 -
~-YIRT- SOIL TEST RESULTS
SA%(I)).L | orrsEr | srarion II\?TI%PRT\ZL A(,f‘LingS? LL|PL v BY YEIGHT % PASSING (STEVES) MOIS%TURE OR(ZZNIC
SS-503 58 LT | 14+59 2.5 -4.0 A-4(0) |36 |4 30. 1] 31.9] 21.0 17.01] 88.4]70.9] 39.3 27 -
SS-2065| 36° LT | 16+01 1.0 -2.5 A-4(0) |31 19 [33.4 [31.2 |33.9 1.5 | 87.3]68.3| 36.8 16 -
SS-487 45 LT 17 +00 0.0 -1.5 A-6 (3) |39 | 14 23. 2 23. 9 27. 6 25.3179.8 | 67.3 | 45.9 20 -
55-49°2 45" LT 16 +94 15. 0" - 16. 5 A-4 35 |7 34. 3 25.0 26. 4 14. 3 83.0 | 62.5 | 38.6 21 -
SS-480 507 LT 18 +00 2.5-4.0 A-7-5 (3)|46 | 14 2r. 2 32. 8 28. 2 11.8 1 94.9 | 79.7 | 44.6 31 -
SS-472 507 LT 19+00 0.0 - 1.5 A-2-6 33 |12 37.6 26. 4 13. 9 22. 1| 57.5]141.8 | 23.5 9 -
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-YIRT- SOIL TEST RESULTS T

SA]Z\\]/I(I)J.LE OFFSET STATION I]\?T%PRTXZ\L A(f'L‘LiIg;‘O LL | pr % BY WEIGHT % PASSING (SIEVES) MOISW;‘URE ORGTZNIC DO NOT USE FOR f/W ACOUISITION
5S5-462 70" LT 20+50 2.5 -4.0 A-2-4 40 | 9 44. 0 25. 3 19. 7 11.0 | 94.6 | 62.5 | 34.0 11 -
5S-315 28" RT 21+50 2.5 -4.0 A-4 (1) 138 |8 28. 5 29.9 34. 3 7.3 94.2 1 75.9 1 45. 9 21 -
SS-2056 | 75 LT | 22+01 | 8.8 -10.3 A- 4 31 |nvP[34.8 [27.9 [34.3 | 3.0 |98.2|73.2]42.6 19 - T oSS mes T
SS-2051| 84 LT 22+51 8.6"-10. 1" A-2-4 32 | NP | 37. 1 25. 9 33. 1 3.9 59.6 | 43.3 | 25.7 8 - UNLESS ALL SIGNATURES COMPLETED
SS- 2052 84" LT 22+51 13.6" - 15. 17 A- 4 31 NP 39.5 2.7 34. 4 3.4 98. 5 70.5 41.7 13 - F)? %?E;gg;msg{lggtelggoga‘tg;h%acrog%%?

ST-5 178 LT 22+76 35.0° 37.0 A-2-4(0) | NP | NP | 517 20. 6 16. 5 11.2 98.2| 65. 2| 28.2 42 - N.CBEL.S. License Number: F-0116
55- 339 9’ RT 23+00 2.5 -4.0 A-7-6 (5)]45 | 16 12. 2 49. 5 29.5 8.8 |100.0 | 95.7 | 49.2 25 -
SS- 347 5" RT 23+50 5.0"-6.5 A-2-4 34 |8 39. 8 31. 4 18. 9 9.9 96.5|70.5| 33.6 11 -
55-2018| 145 LT 25+52 0.8 -2. % A-6 (8) |38 | 15 13. 9 20. 3 29.7 36. 91.2]183.0|63.9 13 -
SS-2019| 145" LT 25+52 3.5 -5.0 A-5 (2) |45 |6 23. 5 31. 4 38. 6 6.5 92.9 | 77.9 | 49.7 12 -
55-2021| 145 LT 25+52 8.5 -10.0 A-7-5 (1)]48 | 14 | 33.9 28. 3 28. 5 9.3 83.1]162.6 ] 36.8 24 -
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END BENT 1
STA 31+62.60

2640 2640
2630 2630
2620 2620
| ESE. — —®
2610 2610
BOC EL. 2602.45' [
2600 2600
A 32783
S1 EB1 A S2 B1 A 7(HDR) S1 EB1 B
2590 STA 31¥44 STA 31+78 STA 32+24 z—9 2590
Z—9 =0 ~—9 A
%) ~—9\@ =20
2580 a L e 13 © 2580
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£ 5 e ~—5
© ~—1 | ] e o ~—4
2570 =1 © 2570
z é— £
3 ~—3 ® |® 4-4
= || .=<60/0 ~—6 +—10
2560 © ) (5 ) 2560
— T = 49
+—29 D 452
@) «—55 ] +—59 4— 32
2550 GOt 0 — — 100/0. = «—100/0.7 2550
A
~—6070.0 BT @
2540 Z—6070.0 2540
® BT
2530 2530
2520 BT 2520
@ | ROADWAY EMBANKMENT, BROWN TO GRAY TO RED, MOIST, LOOSE, SILTY TO CLAYEY SAND (A-2-4, A-2-6), MICACEOUS
® |ROADWAY EMBANKMENT, BROWN TO ORANGE TO GRAY, MOIST], SANDY SILT TO SANDY CLAY TO CLAY (A-7, A-4, A-6)
2510 © |ALLUVIAL, GRAY AND WHITE, MOIST TO SATURATED, VERY SOFT| TO STIFF, SANDY SILT TO SANDY CLAY (A-4, A-6, A-7) 2510
© RESIDUAL, ORANGE TO GRAY TO BROWN, WET, VERY DENSE, SILTY SAND (A-2-4), MICACEOUS
® NON CRYSTALLINE ROCK, LIGHT GRAY, BOULDER, QUARTZ FRAGMENTS
® ALLUVIAL, BROWN-GRAY, WET, LOOSE, SAND (A-1-B), SOME SILT
2500 @ RESIDUAL, BROWN TO TAN TO WHITE, MOIST, VERY STIFF TO HARD, SANDY SILT (A-4) 2500
@ ALLUVIAL, BLACK, WET, MEDIUM STIFF, SANDY SILT (A-4), TRACE ORGANICS
@ RESIDUAL, GRAY TO BROWN TO WHITE, MOIST TO WET, LOOSE TO VERY DENSE, SILTY SAND TO SAND TO GRAVEL (A-2-4, A-1-A, A-1-B)
@ WEATHERED ROCK, ORANGE TO TAN TO WHITE, GNEISS
2490 ®—CRYSTALLINE-ROCK,-LIGHT-GRAY-TO-BLACK-TO-WHITE,-MIGMATITIC-BIOTITE-GNEISS 2490
31+62.60
2480 2480
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NCDOT BORE SINGLE B-5898.GPJ NC_DOT.GDT 4/3/23

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET

WBS 48030.1.FS1

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

| GEOLOGIST Alex Lozada

SITE DESCRIPTION Bridges 430155 and 430158 over Richland Creek and Bridge 430168 over US 19/23 on US 23-74 GROUND WTR (ft)
BORING NO. S1_EB1_A STATION 31+44 OFFSET 13 ftLT ALIGNMENT L_LT 0 HR. 9.0
COLLARELEV. 2,585.9 ft TOTAL DEPTH 38.5 ft NORTHING 666,931 EASTING 819,344 24 HR. 7.0

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Michael Moseley

START DATE 02/14/23

COMP. DATE 02/14/23

| 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 5 s 1001 | NO. | /mol| G | ELev. DEPTH (ft
2590 I
T [ 2,585.9 GROUND SURFACE 0.0
2585 | 5 584 1.0 I L RESIDUAL
1 2 5 4 -9 - $S-001| M L Brown to gray, loose, silty sand (A-2-4),
25824T 35 k- o micaceous
T S5 4]: fg : $s-002| M [ 25809 5.0
2580 | 3 579 6.0 - ALLUVIAL
E 2 2 2 (4 .. SS-003 Gray and white, soft, fine sandy silt (A-4)
2577.4T 85 v
i 4 4 4 LY SS-004
2575 N , L
T
- ’. - -
2572 4T 135 /-
i 0|0 Tl @ $S-005|. Sat. B
2570 N \ L
i \. .. i
2567.4T 185 (SR
1 WOH[ 2 [ 3 || & SS-006| M
2565 7 ~
J N |- 28639 _ __ __ __ __ __ _ __ _ __ 220
4 . .. .. RESIDUAL
25624T 235 ats .
= 76 3D 19 e - Orange to grey to brown, very dense, silty
i . W51, SS-007( W sand (A-2-4), micaceous
2560 7
N
4 N .
N
255747 285 TN
] 10 19 65 \.84 ss-008] M
2555 ] 7 31.1
i o] RESIDUAL
2550 4T 335 - -// - Brown to white, very dense, sandy silt (A-4),
i 30 29 26 o5 SS-009| M micaceous
2550 ] N
- T S - - -
~
2547 4T 385 C \'\' 25474 38.5
60/0.00 - - SS-010 Boring Terminated by Auger Refusal at

Elevation 2,547.4 ft on Rock.
ST-001 had 100% recovery.

Other Samples:
ST-001 (15.0 - 17.0)




NCDOT BORE SINGLE B-5898.GPJ NC_DOT.GDT 4/3/23

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET

WBS 48030.1.FS1

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

| GEOLOGIST Alex Lozada

SITE DESCRIPTION Bridges 430155 and 430158 over Richland Creek and Bridge 430168 over US 19/23 on US 23-74 GROUND WTR (ft)
BORING NO. S1_EB1_B STATION 32+24 OFFSET 31ftRT ALIGNMENT L_LT 0 HR. Dry
COLLARELEV. 2,587.7 ft TOTAL DEPTH 42.7 ft NORTHING 666,954 EASTING 819,431 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Michael Moseley

START DATE 02/14/23

COMP. DATE 02/14/23

| 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 5 s 1001 | NO. | /mol| G | ELev. DEPTH (ft
2590
1 [ 25877 GROUND SURFACE 0.0
2,586.7+4+ 1.0 ) 1 = [l L| ROADWAY EMBANKMENT
T X sso11| M [H F Brown, loose, clayey sand (A-2-6),
2585 25845T 35 *\ t — micaceous, trace gravel
T 76| 8 : :*14" sso012| M || [
ZHLTE BD Y Sl besste e o s
2580 I .1l SS013) M il ALLUVIAL
257921 85 /. [ Gray-brown, medium dense, sand (A-1-B),
1 3 3 3 f{s_ o ss-014| W< Bool fine to medium grained sand
OOC
T Y o
o575 1 [ ALLUVIAL
2574 5T 135 | — Dark gray, soft, sandy silt (A-4), fine grained
T 0 5 5 ,|-4 8015w - sand, micaceous
I I
2570 1 |
2.569.2] 185 | Brown-gray. Ioog\: le;\r{(le(I/-\—LB) some silt
T 01 22| |q Ss-016| W T ’
-+ ‘. -
2565 T |
25647 235 ] 29642 _ _ _ _ _ _ _ ____ _ _ __ _ _ 235
I 21 3] 3 || e .| §5-017| W i _ ALLUVIAL .
1 A N | Black, medium stiff, sandy silt (A-4), organic,
1 N | some wood fragments
2560 T ~ B
2,5509] 285 ~< | . I, 203
1 6 | 13] 3% " Y $s-018| W R — o BAC
T T B Gray and white, very dense, gravel (A-1-A),
2555 T L B some coarse sand
255421 335 Ao .| s B
T 22 | 24 | 35 @9 . | .. SS-019[ W L
4 ONo| - L
X
2550 T P 26602  _ _ _ _ __ __ __ __ _ _ _ __ 315
254927 385 ~. K WEATHERED ROCK
T 87 [13/0.21 - T Ne [ss-020] w Zl White, migmatitic biotite gneiss
254507 427 A" 2,545.0 427
1 60/0.0" " - - SS-021 | Boring Terminated by Auger Refusal at
1 L Elevation 2,545.0 ft on Rock.
T C Hard driling from 29.3' to 42.7', quartz lenses
. - and WR present.




NCDOT BORE SINGLE B-5898.GPJ NC_DOT.GDT 4/3/23

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET

WBS 48030.1.FS1

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

| GEOLOGIST Alex Lozada

SITE DESCRIPTION Bridges 430155 and 430158 over Richland Creek and Bridge 430168 over US 19/23 on US 23-74 GROUND WTR (ft)
BORING NO. S1_EB1_C STATION 32+83 OFFSET 56 ft RT ALIGNMENT L_LT 0 HR. Dry
COLLARELEV. 2,591.3ft TOTAL DEPTH 53.0 ft NORTHING 666,974 EASTING 819,491 24 HR. 10.2

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Michael Moseley

START DATE 02/14/23

COMP. DATE 02/14/23

| 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 ) A A NO. |/Mol| G | ELev. ) DEPTH (ft
2595 -
T - 2,591.3 GROUND SURFACE 0.0)
2590 1.2,590.3T 1.0 T L [ ROADWAY EMBANKMENT
= 4 4 5 9 ss-022| M L [T Brown-red, loose, clayey sand (A-2-6),
see7al as . , ; * t i micaceous
1 . *1.1 SSOZBI M || [ osess 55
2585 [ 2,585.3T 6.0 ' T T T T T T TALLUVIAL T T T T T T T
T T 6|5 $S-024 N p-
1 . f11 i - Gray, loose, sandy silt (A-4), fine grained
25828+ 85 TR sand, micaceous 9.0
T s 123 ¢ $5-025 3 ALLUVIAL
2580 T L '_ Brown and gray, medium stiff, sandy clay
1 . 25788 . ___ W8 12
257784+ 135 .- - ALLUVIAL
1 3 2 3 +5. . SS-026] M [0o0k Brown, loose, sand (A-1-B), fine to medium
1 . - rained sand
2575 I | [ o5 . Joemeessnd e
1 b L ALLUVIAL
257284 185 - Dark brown-gray, soft, silt (A-4).
T+ 1 2|2 % $S-027
2570 I . =
T
25678] 235 (. L
+ 0 1 3 44 - §S:028| M -
2565 T \ C
4 A- .- L 2538 __ __ __ __ _ __ 275
25628+ 285 -\ - - - RESIDUAL
1 25 5 5 - @10 - SS-029| M o Dark gray to red-brown to orange-brown,
2560 1 SN C loose, silty sand (A-2-4), micaceous.
4 N - - - L
25578) 335 .| C
1 21 23 29 N 52 3$3-030| M L
2555 I A C
7
1S RS L
255281 385 -/ L
1 20 16 16 (,’2 y 3$3-031] M L
2550 T N r
1S T VR L
254784 435 -\~ .. L
1 12 21 25 - W46 - 3$3-032| M L
2545 I R AN [
1 N L 25438  _ _ _ _ ____________ ___ 47§
2542 8L 485 AN .. L WEATHERED ROCK
1 40 60 N _— N SS-033] M Za White, migmatitic biotite gneiss
2540 I ™ o
N
2538371 530 N \ M G 2,538.3 53.0
T 60/0.0 - g SS-034 i Boring Terminated by Auger Refusal at
:: : Elevation 2,538.3 ft on Rock.




NCDOT BORE SINGLE B-5898.GPJ NC_DOT.GDT 4/3/23

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET

WBS 48030.1.FS1

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

| GEOLOGIST Alex Lozada

SITE DESCRIPTION Bridges 430155 and 430158 over Richland Creek and Bridge 430168 over US 19/23 on US 23-74 GROUND WTR (ft)
BORING NO. S1_EB2_A STATION 31+53 OFFSET 71ftLT ALIGNMENT L_LT 0 HR. Dry
COLLARELEV. 2,585.4 ft TOTAL DEPTH 41.3 ft NORTHING 666,978 EASTING 819,308 24 HR. 6.2

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Michael Moseley

START DATE 02/15/23

COMP. DATE 02/15/23

| 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 5 s 1001 | NO. | /mol| G | ELev. DEPTH (ft
2590
2585 T GROUND SURFACE 0.0)
25844T 10 T ROADWAY EMBANKMENT
T 4 3 4 & S$S-035 Red, loose, clayey sand (A-2-6), fine to 25
25819] 35 >t o ____£°ir%‘zgs_r|%%‘;d_l_si“d_____l—__
+ BRI SS-036
2580 i *5 Gray, medium stiff, sandy silt (A-4), fine
25794 60 5 0 > . grained sand
il 42 o $5-037
2,576 9 85 P 25766  _ _ _ _ _ _ _ __ . s
2575 1 o 0|3 *3 B $S-038 RESIDUAL
- \ Red-brown, soft, sandy clay (A-6), medium
T - plasticity
4 . 25729 __ _ __ __ __ __ 125
257191 135 A\- - RESIDUAL
s 4 4 5 -@9- S$S-039 Orange to gray, stiff, sandy silt (A-4), fine
2570 -+ T - grained sand
1 N L
256691 185 3 3 T ..
o565 1 ‘\z SS-040f. M -
I AN 28629 _ _ _ _ _ __ _ ________ 225
256191 235 “\ L RESIDUAL
1 4 8 13 - o1 - SS-041| W L Brown to gray, medium dense, silty sand
2560 1 = (A-2-4), fine to coarse grained sand
1 BT G R 298889 265
4 == . . .. L WEATHERED ROCK
255691 285 5 5 I6T0 7 R O R L Orange-brown to white, migmatitic biotite
2555 T - R SS-042| M a gneiss
25519] 335 a— . L
2550 I ‘ - @|sS-043] M -
25469] 385 a— L. L
o545 1 - - ¢sS-044| M -
254411 413 * 2,544.1 41.3
1 60/0.0' SS-045 | Boring Terminated by Auger Refusal at
1 | Elevation 2,544.1 ft on Rock.




NCDOT BORE SINGLE B-5898.GPJ NC_DOT.GDT 4/3/23

GEOTECHNICAL BORING REPORT SHEET
BORE LOG

WBS 48030.1.FS1

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

| GEOLOGIST Alex Lozada

SITE DESCRIPTION Bridges 430155 and 430158 over Richland Creek and Bridge 430168 over US 19/23 on US 23-74 GROUND WTR (ft)
BORING NO. S1_EB2_B STATION 34+10 OFFSET 16 ft RT ALIGNMENT L_LT 0 HR. N/A
COLLARELEV. 2,607.3ft TOTAL DEPTH 45.7 ft NORTHING 667,083 EASTING 819,563 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Michael Moseley

START DATE 02/16/23

COMP. DATE 02/16/23

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK/DESCRIPTION
() 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100 | No. | /mol| g | ELEv. DEPTH (ft)
2610 I
T - 2,607.3 GROUND SURFACE 0.0)
26063T 10 T LN ROADWAY EMBANKMENT
N
2605 I 5 4 4 "'8 T SS-066| M I_\'_ Red-brown, very soft to medium stiff, sandy
260384 35 g t\_ clay (A-6)
i 41373 *6- .- ss-067| M [CRG
26013T 60 S LN
2600 il oo 1 Qﬂ ssoee| M |-
25988+ 85 \ - LNF
1 2 3 3 o $s-069] M |CNG
1 ] LN
2595 I 1 '[\_
25938+ 135 [ CNF
+ 2 2 2 | |és- - - $s-070| M NG
1 P R
2590 I | I ‘E\'_
258881 185 A L 2588.6 18.7
1 4 3 5 -*8 - - SS-071| W ALLUVIAL
T - - - Gray, soft to medium stiff, sandy silt (A-4)
2585 I 1 [
25838l 235 I L
I o[22 +4 .- ss-072| M L
2580 I b L
257884 285 '[ . i
1 2 2 3 'S $S-073| M -
1 1o L
2575 4 \ | 25748 _ _ _ _ _ o ____ 35
25738+ 335 -\ - [ ALLUVIAL
1 3 4 5 ‘@9 SS-074| M o Gray, medium stiff, sandy silt (A-5), high
4 Q - plasticity
2570 I - [ 28608 _ _ _ _ _ _ _ _ ________ 35
25688+ 385 N P - ALLUVIAL
1 3 4 4 -$8 - - SS-075] M - Black, medium stiff, silt (A-4), trace organic
+ P - matter
1 N L 25658 _ _ _ _ _ __ __ _ _ _ _ _ _ _ _ ___ 45|
2565 I — RESIDUAL
25638+ 435 N . - Gray and white, dense, sand (A-1-B), fine to
I 12 [ 12 [ .29 N - - - | [ss-076] M - coarse grained sand
25616+ 457 - - - - L T T —— ® M - 2,561.6 45.7
+ 60/0.01 - = SS-077 o Boring Terminated by Auger Refusal at
-+ — Elevation 2,561.6 ft on Rock.




EB2-LT Average between S1-EB2-A and S1-EB2-B
unit .
Depth | Depth . s ] Phi Su

from (ft) | to (ft) Soil Description V\;:Igfl;t (deg) | (psf)
0 9 Fill 120 29

9 17 Roadway embankment (medium stiff clay, N=5) 115 600

17 23 Residual (soft clay, N=3) 115 300

23 29 Residual (medium stiff clay/silt, N=8) 115 1000

29 40 Alluvial (medium stiff clay/silt, N=6) 115 700
40 44 Residual (medium dense sand, N=30) 120 32
44 52 PWR 125 40
52 60 Rock 165 40

EB2-RT Average between S1-EB1-C and S1-EB2-B

unit .

Depth | Depth . - ; Phi Su

from (ft) | to (ft) Soil Description V\?:)lgfl;t (deg) | (psf)
0 7 Fill 120 29

7 16 Roadway embankment (medium stiff clay, N=5) 115 600

16 38 Alluvial (medium stiff clay/silt, N=6) 115 700
38 41 Residual (m dense/loose sand, N=10) 120 29
41 50 Residual (dense sand, N=40) 120 34
50 55 PWR 125 40
55 60 Rock 165 40




