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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
PURPQSES. 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 PROJECT.

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

B. NEUNSINGER
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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.

HB-0002 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S 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 2086, 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,

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES 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.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

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

CALCAREOUS (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 [N THE CORE BARREL DIVIDED
BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEQUS 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 OF DIP, MEASURED CLOCKWISE FROM NORTH.

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

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

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND 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.

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

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS [S SMALL COMPARED TO
ITS LATERAL EXTENT.

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

MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SQILS
USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

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

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

ROCK _QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF

ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
RUN AND EXPRESSED AS A PERCENTAGE.

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

SILL - AN [NTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

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

STANDARD PENETRATION TEST (PENETRATION RESISTANCEI (SPT) - NUMBER OF BLOWS (N OR BPF) OF
A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
WITH A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.

TOPSQIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

BENCH MARK: N/A

ELEVATION: N/A FEET

TRICONE 2-7/8 * TUNG.-CARB. SOUNDING ROD

[l
CORE BIT [] vane svear TeST
[l

MOBILE B-5T7

INDURATED

EXTREMELY INDURATED

DIFFICULT TO BREAK WITH HAMMER.

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

VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED OR ROUNDED. WEATHERED Z] NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL_LEGEND AND AASHTO CLASSIFICATION e ——— e — ROCK (WR) 100 BLOWS PER FOOT [F TESTED.
MINERALOGICAL COMPOSITION
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORCANIC MATERIALS CRYSTALLINE FINE T0O COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
cLASS. 1< 35% PASSING *2001 (> 35% PASSING +208) MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook e WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
o [ a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
GROUP o ALha2 | ALAS NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
cLass. o a3 | ABA7 COMPRESSIBILITY o e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
R SLIGHTLY COMPRESSIBLE LL <3l ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
SYMBOL MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YVIELD
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | T 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
g siLT- «cP) L | SHELL BEDS.ETC.
0 GRANULAR | MUCK, PERCENTAGE OF MATERIAL WEATHERING
."0 SoLs SOILS Pear GRANULAR SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-52% TRACE 1-10% HAMMER IF CRYSTALLINE.
PASSING *40 SOILS WITH A it L ot i VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
L - — |40 MX| 41 MN |40 MX[4] MN| 40 MX [ 41 MN [40 MX| 4] MN LITTLE OR " e ., : v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6 MX NP (10 x| 1@ Mx | 1UMN [ 10Mn | 10 Mx |18 Mx | 11 M [ TN VODERATE HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE.
GROUP INOEX ] ] 0 amx |8 mx |12 mx[1s mx[no mx AMOUNTS OF Orae 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
”?J';“‘MS;:S 5;0;‘55{":%" FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AvAR WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
TERIALS | sanp | SO | CRAVEL AND SaND SoiLs sos \ A STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
P P Zeu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
o5 SUBORADE EXCELLENT T0 GOOD FAIR TO POOR o POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
OJUU\, SPRING OR SEEP WITH FRESH ROCK.
FIOF 475 SUBGROW IS < LL - 30 sPOF A-7-6 SUBGROP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
(MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK.
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e yess R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (REI 227825 pIp & DIP DIRECTION IE_TESTED, WOULD YIELD SPT REFUSAL
(N-VALUE) (TONS/FT*) WITH SOIL DESCRIPTION > OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT
VERY LOOSE <a ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED
GENERALLY LOOSE 470 10 SOIL SYMBOL Gs‘; o1 TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
GRANULAR MEDIUM DENSE 12 To 30 /A F_TESTED, WOULD YIELD SPT N VALUES > 100 BPE
MATERIAL ARTIFICIAL FILL (AF) OTHER @ AUGER BORING @ CONE PENETROMETER
(NON-COHESIVE) DENSE 30 T0 S THAN ROADWAY EMBANKMENT 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
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
GENERALLY SOFT 210 4 2.25 10 0.5 VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, WOULD YIELD SPT N VALUES < 100 BPF
MW
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 =77=/7= INFERRED ROCK LINE O MONITORING WELL ~$ S SORING COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
ICOHESIVE) VERY STIFF 15 T0 30 2704 *Twpee ALLUVIAL SOIL BOUNDARY A TalLATION (O~ SPT N-VALUE ALSO AN EXAMPLE.
HARD > 30 4
ROCK HARDNESS
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
.S. STD. Vi 4 4 7 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
opEnG oy e 200 o oms cev dues R unoercur UNSUITABLE WASTE B AtCEprasLe, BuT NOT To BE
. i - - - - SHALLOW S UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET oF | HerD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
BOULDER COBBLE GRAVEL cgzzgs ;L'L% SILT cLay UNDERCUT NN ACCEPTABLE DEGRADRBLE RDCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR.) coB.) R L) L MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED
GRAIN MM 305 75 2.0 8.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS.
sizE N 12 3 8T - BORING TERMINATED MICA. - MICACEOUS ga. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
SOIL_MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 4= DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK.
SOIL _MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION CUIE FOR FIELD MOISTURE DESCRIPTION | our - prLaToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN
SATURATED S 10UI0: VER 1 us DPT - DYNAMIC PENETRATION TEST SAP, - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE.
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY S - SPLIT SPOON
DTN | g cee s e pcano oo o o s o
LL 1 LIoUID LIMIT F0SS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK FINCERNALL :
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL -
RanGE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
PLL | PLASTIC LIMIT HL - HIGHLY Vv - VERY RATIO TERM SPACING TERM THICKNESS
EOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEODED .16 - 1.5 FEET
T [J ome-asc [] car erts auToMaTic  [] ManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET
_DRY - (O REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE [] cvess [[] & conTiNuous FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY & HOLLOW AUGERS e [Ow___ TNDURATION
PLASTICITY INDEX (PD) DRY STRENGTH D CME-550 D HARD FACED FINGER BITS D'N FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sear TEST % cosms [ w sovecen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:IOGDHE R;rm: LJSTTEASTIC 26 LSF;ZSORE Mf.?clﬂM [ eost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
LY PL [] portasLe Hoist [] wicone * STEEL TEETH HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR X GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:

NOTES:
FIAD: FILLED IMMEDIATLEY AFTER DRILLING

BORING ELEVATIONS SURVEYED BY SEPI, INC. USING A GPS WITH
SUB-CENTIMETER ACCURACY

DATE: 8-15-14
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NCDOT BORE DOUBLE HB002_GEO_BRDG248_BRDG249.GPJ NC_DOT.GDT 8/3/22

GEOTECHNICAL BORING REPORT SHEET 4
WBS 55041.1.1 | TIP HB-0002 | COUNTY HAYWOOD | GEOLOGIST D. Kubinski WBS 55041.1.1 TIP HB-0002 COUNTY HAYWOOD GEOLOGIST B. Neunsinger
SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft) SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft)
BORING NO. EB1-A STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. 10.0 BORING NO. EB1-B STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. 9.0
COLLARELEV. 2,639.5ft TOTAL DEPTH 68.9ft NORTHING 679,273 EASTING 860,743 24 HR. 3.0 COLLARELEV. 2,636.5ft TOTAL DEPTH 484 ft NORTHING 679,069 EASTING 860,841 24 HR. FIAD

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

|DRILL|\/EI'H(D H.S. Augers

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

DRILL METHOD HSA/Mud Rotary

HAMMERTYPE  Autormeatic

DRILLER E. Estep

START DATE 01/25/22

COMP. DATE 01/25/22

| SURFACE WATER DEPTH N/A

DRILLER E. Estep

START DATE 01/26/22

COMP. DATE 01/27/22

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 0 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
2640 | . | 2639.5 GROUND SURFACE 0.0 2640 L
RN TS 2| 1| 3 + e M \— RESIDUAL T -
T b - B to G d Yellowish B Silt T o
1 ‘ o v \_ rown 1o Gray an CLiYOWIS rown, Sllty 1 r 5 GROUND SURFACE QQ
26360] 35 .. - 26355T 10 R I - ROADWAY EMBANKMENT -
2635 2 2 4 Lde M 2635 .
-+ 6 N =+ 33 4 _f7 C Asphalt: 0.0 - 0.4 ft
T f- - \‘ 263347 31 1T L Red to Yellowish Brown, Silty CLAY with
T I - - 26325 __ _ __ _ _ _ _ _ _ _ _ _______ 710 T 2 2 2 ‘4- cT L Trace Mica
sa310l as |- : Olive Brown to Olive Yellow, Silty, Coarse T I - L
2630 WOHIWOH[ 1 ot . to Fine SAND with Highly to Trace Mica 2630 T L L
4 1 Ss-1| w R l =
T 26284T 8.1 - L
I b i NI w
262601 135 1
2625 T T 1 [ 1 *n W 2625 I 1 e 20— A~ — ——— — 29
T v 262347 131 b Grayish Brown, Coarse to Fine Sandy SILT
T Voo T T 2| 2 * - M
26210] 185 \ - - I \:.
2620 1 2 2 4 96 w 2620 1 X 26195 )
1 1° 26184T 181 R Orange to Black to Olive Brown, Silty,
T 1 T 3 4 6 -\ 10 M Coarse to Fine SAND with Trace Mica and
261601 235 1 1 ? o Rock Fragments
2615 T 2 2 7| Les W 2615 I 1\
1 17 261321 233 Sl
1 ] o 1 4 5 7 L e, w
26110] 285 l .. 1 RN
2610 T 2 2 3| Lés W 2610 1 N
i 26082 283 N
T - T 8 | 16 | 31 TN
+ - - 4 . ZY w
260601 335 A 1S A
2605 T 3 7 5 ‘\9 W 2605 I //
T AN 260327 333 w0l s 1 s o I.//_ o W
+4 - \ - +4 - e e 2] - - .
2601.0] 385 \ 1 cee IS
2600 T 5 8 | 12 920 W 2600 I ~L
250827 383
I S N R R R SNy | [ss2] w
25060 435 Coal 1 Al - -
2595 T T [ 9 |14 18 W 2595 I 28950 _ _ _ _ _ _ _ _________ ;s
1 ] _f <. S . “WEATHERED ROCK
1 . / s 77 156707 ... Olive Brown, MICA SCHIST
+ -1 + - 100/0.9
25910 485 . 1
2590 T 2 6 9 o W 2590 I
T - A\- T 2588271 4873 cT T l 2,588.2 48.3
| I N T 60/0.1 60/0.1 K CRYSTALLINE ROCK
2586.0] 535 A I C MICA SCHIST
2585 -+ 6 9 17 ? & W =+ - Boring Terminated with Standard
4 R R R +4 - Penetration Test Refusal at Elevation
+ - - l - - - - - - 25825 57.0 <+ - 2,588.1 ftin CRYSTALLINE ROCK: MICA
+ B et B 5 ‘4 _______ WEATHERED ROCK | + - SCHIST
25810 585 ,4‘ Olive Yellow, Black, and White, MICA T -
2580 T 26 | 69 [31/0.3 Z= I C
' T ~100/0.8 4:4 SCHIST T I
I Ll Y4 1 C
25760 635 7= T B
2575 T 70 | 26 [74/03 ¥4 I C
| 100/0.8 ZZ
+4 - /A +4 -
. T - Z T i
25710] 685 - T ﬂ L 25706 68.9 T B
—+ J : 100/0.4 ~ Boring Terminated at Elevation 2,570.6 ft in —+ -
T - WEATHERED ROCK: MICA SCHIST T -




DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

GEOTECHNICAL BORING REPORT SHEET 5
BORE LOG

WBS 55041.1.1 | TIP HB-0002 | COUNTY HAYWOOD | GEOLOGIST B. Neunsinger WBS 55041.1.1 TIP HB-0002 COUNTY HAYWOOD GEOLOGIST B. Neunsinger
SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft) [ | SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft)
BORING NO. B1-A STATION N/A OFFSET N/A ALIGNMENT  -L- 0 HR. N/A | [ BORING NO. B1-D STATION N/A OFFSET N/A ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,636.1ft TOTAL DEPTH 70.3 ft NORTHING 679,234 EASTING 860,822 24 HR. 1.0| | COLLARELEV. 2,635.6 ft TOTAL DEPTH 69.3 ft NORTHING 679,223 EASTING 860,825 24 HR. Dry
DRILL RIGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021 | DRILL METHOD Mud Rotary HAMMER TYPE  Automatic DRILL RIGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021 DRILL METHOD Mud Rotary HAMMER TYPE  Automatic
DRILLER E. Estep START DATE 02/08/22 COMP. DATE 02/08/22 | SURFACE WATER DEPTH N/A DRILLER E. Estep START DATE 02/10/22 COMP. DATE 02/11/22 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 25 50 75 1001 | NO. [ /Mol 6 | ELev. @ DEPTH (ft) (ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 100| [ NO. [ Aol &
2640 | 2640 |
263611 00 I~ 2,636.1 GROUND SURFACE 0.0| T -
2635.6+ 00 | 2,635.6 GROUND SURFACE 0.0|
2635 4 s 3]s _+e A 4 -N- Olive to FOADWAY EMBANKMENT 2635 =+ I I ) .+3 v CNF ROADWAY EMBANKMENT
:: | : : : I_:_ 2133_3.11 live to Olive Yellov'\\//,"C;Ity LAY with Traci_ 3] :: l: t\: YellOWiS%EL%WVQ}tE%?;S;t&EZe Sandy
2,632.3T 3.8 3 3 > i t\._ "~ Light Olive Yeliow, Clayey SAND with 263201 36 - LIN-
—+ +5- M >t Trace Mica, Some Rock Fragments —+ 1 2 2 *4 - M ILNF
2630 I ||: L 2630 I -
1 [ by 26201 _ _ __ __ __ __ _ _ ___ 70 1 [ D
1 [ . RESIDUAL 1 AL . h 26281 15
262731 88 1 1 3 ). . Olive Yellow to Black to Dark Reddish 26270] 86 _\_ . RESIDUAL
1 [ T M Brown to Light Brownish Gray to White, 1 2 4 4 .95 - w Olive Yellow to Olive Gray to Olive Brown to
2625 1 L Silty, Coarse to Fine SAND with Trace 2625 1 ? Light Olive Gray to Light Brownish Gray to
4 " B Mica, Little Quartz 1 .. Greenish Black to White, Silty, Coarse to
1 B 4 - - Fine SAND with Little to Trace Mica
2,622 3T 138 ; 3 3 i " 262201 136 3 3 7 ,' -
1 6. 1 ..
2620 I ? 2620 I 6 w
1 R 1 Al
261731 188 . 2617.0] 186 - -
I 2 | 3| 4 &7 M I 2 | 4|5 ) \‘9_ W
2615 1 \ 2615 A N
2612 3T 238 TaL | 26120] 236 -
I 41 8T " Ns w 2 | 3 [ 4 b .
1 .Q19 . 1 B
2610 I : 2610 I & W
1 A 1 -
2607.3T 2838 S R I I T '\['
2607.01 286
T 10 12 15 W 5 5 5
2605 I S st B R 2605 I '*“ W
T /-/ T - -\‘- -
2,602.37 338 ot 26020 336 R S R N
1 s 8 8 .f16 w 1 5 7 9 *16 w
2600 1 2600 1
1 L 4 L
2597.3T 388 . . . : :+': : " a9z 0] as6 . ; ; //:
2595 I T 1‘13- 2595 I !1\2 W
] 1 Sl 1 AN
g QSQQ'%__4'38 3 5 g ) _l_ ) W 25020 436 - 5 = . _\ A
5| 2590 I o 2590 I 2 W
G t }
5 T S I i Ml E 28881 _ _ ________________ 480 T N
=} 2,587 3T 488 WEATHERED ROCK 25870 486
0 I 53 47/0.3 T 100/06® Light Brownish Gray to White, MICA I 0 | 12 | 13 S VS A I W
-1 2585 1 SCHIST 2585 1 ~
& T T 836 _ __ _ 525 T s T S
o T+ RESIDUAL + N EEEETEEE B ST IR
§ 258233 538 29 24 74 R T R B W Light Brownish Gray to Black to White, 2,58201 536 6 35 56 R AR -\\\- -
2| 2580 T SRR EENCEE RN EEREECEENN BEEEEE (i Silty, Coarse to Fine SAND with Trace 2580 T R L I Bl w
3} T I Mica, Some Quartz 575 T 'i_ 5786 570
[ee] T =TT =TT =TT =TT —_— e ——— e — — o — — — —— =] T Tt Tt =TT - - oy e — e — — — — — — —— ——— =]
3 T+ WEATHERED ROCK + N AR IR AR v WEATHERED ROCK
3 2AIL3 S8 R B N ERICII TR Light Brownish Gray to White to Black to e R TU 0y R B R e ATy § éﬁ White to Yellowish Brown to Black, MICA
& 2575 I 100008 Reddish Brown MICA SCHIST 9575 T : s |- oo | - 10004 7 SCHIST
2| 2572 '3:: 63.8 : : : : 9;;79(]“ 636 o iz
3 1 57 [4s0.2 . 100/0.7 1 65 [35/0.2 - 100/0.7% ﬂ
8| 2570 I r 2570 I : Z 7
28604 _ _ __ ____________ ey 4
4 T oo RESIDUAL T 7=z
uga 25673 688 S . oo W C White, Black, Reddish Brown, Silty, Coarse 2.567.31 68.3 56 133702 NP i':ﬂ 2.566.3 69.3
a 4 - _100/1.0 w1l 25658 to Fine SAND with Trace Mica and Some 70.3 =+ : 100/0.7" [z 2,900 - - - - :
m T - = Quartz T Boring Terminated at Eleyatlon 2,566.3 ftin
o + - Boring Terminated at Elevation 2,565.8 ft in + WEATHERED ROCK: MICA SCHIST
,[_n T - RESIDUAL: Silty SAND T
8 -+ - -+
8 1 L 1
z




DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

NCDOT BORE DOUBLE HB002_GEO_BRDG248_BRDG249.GPJ NC_DOT.GDT 8/3/22

GEOTECHNICAL BORING REPORT SHEET 6
WBS 55041.1.1 | TIP HB-0002 | COUNTY HAYWOOD | GEOLOGIST B. Neunsinger WBS 55041.1.1 TIP HB-0002 COUNTY HAYWOOD GEOLOGIST B. Neunsinger
SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft) SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft)
BORING NO. B1-C STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A BORING NO. B1-E STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,635.2ft TOTAL DEPTH 65.5ft NORTHING 679,181 EASTING 860,844 24 HR. 2.0 COLLARELEV. 2,634.9ft TOTAL DEPTH 69.2ft NORTHING 679,138 EASTING 860,871 24 HR. 3.0

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

| DRILL METHOD Mud Rotary

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

DRILL METHOD HSA/Mud Rotary

HAMMERTYPE  Autormeatic

DRILLER E. Estep START DATE 02/09/22 COMP. DATE 02/09/22 | SURFACE WATER DEPTH N/A DRILLER E. Estep START DATE 02/09/22 COMP. DATE 02/10/22 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 1001 | NO. [ /Mol 6 | ELev. @ DEPTH (ft) (ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 100| [ NO. [ Aol &
2640 | 2635 2,634.9 GROUND SURFACE 0.0)
4 L 2,054.9] UU 3 4 5 j kg . M & X ROADWAY EMBANKMENT
1 - 1 N W bt 26324 ReddishBrown Clayey SAND ]
T B 263121 3.7 TNt 088' RESIDUAL
2635 12635217 00 [ 2,635.2 GROUND SURFACE 0.0 | 2630 I 13 8 9 i \’17 S Pink to White to Light Olive Yellow to Red,
1 1 3 / . f1o . N RESIDUAL T e coal Gravelly, Coarse SAND with Quartz
1 N v [ Olive Gray to Dark Brown to Olive Yellow to 1 S 539k Fragments
1 1. . B Dark Reddish Brown to Yellowish Brown to 1 ) 7 ) £ 26274 S — ]
263127 40 1 C Reddish Black to Olive Gray to Light 262627 87 A Reddish Yellow to Olive Gray to Olive to
2630 I WOH| 1 2 | |es M r Brownish Gray to Black to White to Olive, 2625 I 1 2 3| s W Jvi:?ﬂghpﬁrfmn éﬁvlg%glirxwg;lstg ggaay; ;Z
1 - - - | Silty, Coar§e to Fine SAN_D with Little to + A to Fine SAND with Trace to Little Mica with
1 - n Trace Mica, Some to Highly Quartz 1 [ V. Little to Some Quartz ’
262627 90 |- r 262121 137 : )‘ :
2625 T T 73 ||léa M [ 2620 T a1 78 \14 W
I . A I A
262121 140 P B 2616271 187 SN Do
2620 I 1 2 3 _+; M L 2615 I 10 | 12 | 15 h€7 w
1 [ i 1 I IR VO
1 L i 1 Neo| oo
261621 190 I o i 261121 237 TNO Do
2615 I 1 2|3 _+; w N 2610 I 1219 ] 28 \*47 w
1 [ i 1 S
2,611.2] 240 ': S N 2,606.2] 28.7 i :ll i
2610 I 1 1 2 *q w L 2605 I 20 [ 23] 25 pus w
1 AN i 1 S
1 N i 1 S
260621 290 SN B 260121 337 ol
2605 I 3 7 8 »is W B 2600 I 16 21 27 Py w
~ ~
1 .. \\. ... L 1 . - \.\ . - e - .
1 N ‘\1 - - 1 - TN G
260127 340 Y ” I R N r 259627 387 O Iy o i '\:\:\:
2600 1 055 w [ 2595 1 00/ @[ Ss4 | w
T - c \i =T I~ T =TT =t '/'/ -
T - - N - - - T - - - '/' - - - - -
2596271 390 . \\ o r 259127 437 Co /:/:/: i
2595 T 23 40 54 \’9 4 w N 2590 T 15 20 20 P w
1 - L 1 S
T !_ 25927 . 425 T /-/- -
+ - WEATHERED ROCK + B - -
259127 440 . - 258627 487 N
=+ 27 53 |47/0.3 - - - - White to Black to Olive Yellow, MICA =+ 10 12 10 R - -
2590 T 100/0.8% SCHIST 2585 T o2 "
1 L 1 N AN
| 1 1 A
258621 490 s T 25812 537 TR N
2585 1 ) 100/0.7® 2580 T \T‘m w
I ) i__________.___II_I_; 26827 _ _ _ _ _ ___ _________ s I BT N A = WIS —— 510
+ - RESIDUAL + - - Y
osgo [ 2 —— - 3l w Black to White to Olive Yellow, Silty, Fine to B s S - S / 2 White to Black, BIOTITE MICA SCHIST
—+ 920 i Coarse SAND, with Little Mica, Some —+ 100/0.8% _;[Z‘Aé
! T 1l Quartz T R z,*‘é—
T o I I me ___ _ ____________ s T 4
257621 590 T T T T T T T T T WEATHERED ROCK 257121 637 S f,',/
2575 100/0.4 ¢ White to Black to Olive Yellow, MICA 2570 33 |67/0.4 Py ,44
| - 100/0.4 - 100/0.9 ZA4
T ~100/0. SCHIST 615 T 1090 7
| + -:'-_--_ T T T T T T T TRESIDUAL T T T T T T + fd
T - - - Black, White, Olive Yellow, Silty, Coarse to T Vi
257127 640 o~ ) L OW, ’ 256621 GR7 2=
¥+ -l - - Fine SAND, Little Mica, Some Quartz = - - - Era 2,565.7 69.2
2570 £ S0 ] 30 | 88 *83— w 65.5 T [100/0. 100105 - Boring Terminated at Elevation 2,565.7 ft in
T+ - Boring Terminated at Elevation 2,569.7 ft in —+ - WEATHERED ROCK: BIOTITE MICA
T - RESIDUAL: Silty SAND T+ - SCHIST




DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

NCDOT BORE DOUBLE HB002_GEO_BRDG248_BRDG249.GPJ NC_DOT.GDT 8/3/22

GEOTECHNICAL BORING REPORT SHEET 7
WBS 55041.1.1 | TIP HB-0002 | COUNTY HAYWOOD | GEOLOGIST B. Neunsinger WBS 55041.1.1 TIP HB-0002 COUNTY HAYWOOD GEOLOGIST B. Neunsinger
SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft) SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft)
BORING NO. B1-B STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. 6.0 BORING NO. B2-A STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,634.4 ft TOTAL DEPTH 75.3ft NORTHING 679,117 EASTING 860,876 24 HR. 6.0 COLLARELEV. 2,633.2ft TOTAL DEPTH 69.3ft NORTHING 679,243 EASTING 860,885 24 HR. 3.0

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

| DRILL METHOD Mud Rotary

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

DRILL METHOD Mud Rotary

HAMMERTYPE  Autormeatic

DRILLER E. Estep START DATE 01/27/22 COMP. DATE 01/28/22 | SURFACE WATER DEPTH N/A DRILLER E. Estep START DATE 02/07/22 COMP. DATE 02/08/22 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fF;)TH 0 SOIL AND ROCK DESCRIPTION
M 0.5t | 05t | 0.5 | [0 25 50 75 100 | No. | Aol 6 | erev.m DEPTH () M 0.5t | 05t | 0.5 | [0 25 50 75 100| | No. | Aol G
2635 ot 0o L2 634.4 GROUND SURFACE 00 2835 -
+ | 7| 5 - ﬁg - M LN ROADWAY EMBANKMENT 26335T 00 C 2,633.2 GROUND SURFACE 0.0
1 A LN Red, Silty CLAY with Trace Mica T 1 3 10 ; )‘13: W |LA 2632.2 ROADWAY EMBANKMENT 1.0
T /A N 2,630.9 35 T s S99 \ Brown to Gray, Silty CLAY with Trace Mica [
2630 | 2,6302T 42 . . . / T T T T T T TTRESIDUAL T~ T T T~ 7] 2630 I / \ 4 000 56207 RESIDUAL 35
1 @ . v NY Olive Yellow, Silty CLAY 262921 40 1 1 1 /AN AN T\ White,Coarse SAND |7
T - - 2,627.4 7.0 T - - ight Brownish Gray to Olive Yellow,
I N e ] 2 W Es Light Brownish Gray to Olive Yell
T |- - S Gray to Light Brownish Gray to Olive to T oo r Clayey, Coarse to Fine SAND
2625 | 2.6252T 9.2 |- - B Yellowish Brown to Brown and Gray, Silty, 2625 T ! T B
] ] 2 & M = Coarse to Fine SAND with Little to Some 262421 90 T [
1 I . i Rock Fragments, Little to Trace Mica T WOH| 1 2 *3 w B
I I i I Voo 1
2620 | 2,620.2T 14.2 k- r 2620 1 ‘- [ 26202 _ ____ __ _ _ __ ______ __ 130
T 1 2 3 ®s. . M N 261991 140 AV Olive Yellow to Dark Reddish Brown to
1 1. - 1 1 4 5 . *9 i w Light Brownish Gray to White Silty, Coarse
1 A- - B 1 A to Fine SAND with Little to Trace Mica,
1 - - N 1 I Some to Trace Quartz
2615 26159 102 4 L | \‘ r 2615 I |
T &0 . M N 26147 190 o
1 R C T P I _+8 : W
1 ]- L 1 s
2610{26102 242 L L 1 : l : C 2610 I o
T %12, M N 260977 240 o
1 A B T 2 3 6 Y I w
1 V- L 1 SN -
260526052 202 4 L | \ C 2605 I \
T T M B 2604 2T 290 .
T : T C T 2 6 | 8 e W
1 e L 1 -
2600 | 2,600.27] 34.2 i ,' . o 2600 1 e
T 6 7 9 _ _*16 . M B 2599297 340 LA
1 N o B T 5 5 8 : _‘13_ w
1S -A - - » 1S I
2595 | 2595 27 392 o bt s i o 2505 1 - .\“.
T " |wzs. w N 2,594 7T 390 .
T S C T 78 [ 12 b0 Ll w
4 - - - - 4 L
1 I . L 4 N
2500 250091 a0z 4 L 1 | r 2590 T >
T Y A w i 25807 440 .. .~ .
1 o \\_ ST B T 13 27 28 o )55 i w
1 Y L 1 A
2585 | 2585 2T 492 o o | N r 2585 T 4
w 258471 490 7
I e - T (o[ ®| 0] e w
' T /| - - T -4
2560 (258021 542 | L L R r 2580 I S
7 W 257921 540 |
I e [ T N IR I I It 2 w
4 A |- L 4 .
1 L 1 57.5
2575 |2 575 2T 592 \ 2575 e s g el —— —2(2
= — T VA WEATHERED ROCK
| T 8 | 15| 3 } j546 } w _ 257420 590 4 P 4“ Olive Yellow to Black to White, MICA
I 1 BN B Costo . ____ & I ) SCHIST
1 Y WEATHERED ROCK 4 7
2570 25702 842 4 s 4“ Black and White, MICA SCHIST B0 5T can ,"Z“é
1 - 10007 ,":ﬂ T 700702 * 100029 ¥4
| ZZ T T ZZ
1 i ) T 7
2565 | 256521 692 | f,',/ 2565 1T ez
T 100/0.4 ~100/0.2 i/ 4 256471 690 R 2,563.9 69.3
1 7‘4 1 100/0. 100/0.3 N Boring Terminated at Elevation 2,563.9 ft in
4 = 4 - WEATHERED ROCK: MICA SCHIST
2560 | 2 560 2T 742 SR g 1 [
14 | 78 [22/0.1 N A 2.559.1 753 T C
T 100/0.6 Boring Terminated at Elevation 2,559.1 ft in 1 r
1 | WEATHERED ROCK: MICA SCHIST 1 |




DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

NCDOT BORE DOUBLE HB002_GEO_BRDG248_BRDG249.GPJ NC_DOT.GDT 8/3/22

GEOTECHNICAL BORING REPORT SHEET 8
WBS 55041.1.1 | TIP HB-0002 | COUNTY HAYWOOD | GEOLOGIST B. Neunsinger WBS 55041.1.1 TIP HB-0002 COUNTY HAYWOOD GEOLOGIST B. Neunsinger
SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft) SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft)
BORING NO. B2-D STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A BORING NO. B2-C STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,633.5ft TOTAL DEPTH 69.3ft NORTHING 679,226 EASTING 860,888 24 HR. FIAD COLLARELEV. 2,632.9ft TOTAL DEPTH 53.8ft NORTHING 679,187 EASTING 860,899 24 HR. 3.0

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

| DRILL METHOD Mud Rotary

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

DRILL METHOD Mud Rotary

HAMMERTYPE  Autormeatic

DRILLER E. Estep START DATE 02/11/22 COMP. DATE 02/11/22 | SURFACE WATER DEPTH N/A DRILLER E. Estep START DATE 02/02/22 COMP. DATE 02/07/22 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEVI E gy |PEPTH v 0 SOIL AND ROCK DESCRIPTION ELEV| g gy |PEPTH 0 SOIL AND ROCK DESCRIPTION
(ft) (ft) 0 25 50 75 100 (ft) (ft) 0 25 50 75 100
(ft) 0.5ft | 0.5ft | 0.5ft . A ! NO. Moll G | ELev. () DEPTH () (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. voll &
2635 | 2635 |
263351t 00 T 2,633.5 GROUND SURFACE 0.0) > 830 9-- 00 GROUND SURFACE 00
T T3] e M ROADWAY EMBANKMENT T 22 ROADWAY EMBANKMENT
T - F Lok Brown to Reddish Brown, Clayey SILT T +4 - . : -
1S - Kk 26305 3.0 1S . Silty, Coarse to Fine SAND with Trace
2630}, a9 5t 40 i TR T T RESDUAL T T T | &0 5 a0a 5T 37 } __ _Mica, Organics, Rock Fragments . 30
+ WOH| 1 3 o M Olive Yellow to Brown to Reddish Brown to =+ 1 1 1 - - - - Reddish Yellowish Brown, Clayey SILT with
T \ N Olive to White, Silty, Coarse to Fine SAND T R Trace Mica
T \ ) with Trace Mica T [
T - T SR 75
2625, . L o, \ 225 At . | 28B4 AT ————— — 3
T 2 1315 & M T 1 1 2 "3 T Reddish Yellow, Silty, Coarse to Fine
I 0 I SAND with Trace Mica
1 Ao 1 L.
2620 | 1 2620 1 \ 26199 130
261951 140 1 > 3 ‘ .. M 26192 137 1 5 z 1- - Olive Yellow, Fine Sandy SILT with Trace
1S [5. . 1S 97 - Mica
T [ [ 2660 _ _ _ _ _ _ _ ____ ___ __ 18] T Z\\I )
2615 L | Olive Brown to Light Brownish Gray, Sandy 2615 1
2B145F 190 - o [ SILT with Trace Mica 261477 187 o
T *4 S w T 3| 5| 5 S @10
T A T A 220
T \ 2,610.5 23.0 + SN e e e pEeRRe e — S — ¥ 2]
2610 L \ T = A TR e An e e = —— = | | 2610 £ Olive Yellow to White to Black, Silty,
2609 5T 240 \ Brown to Olive Brownlto Olive to Whlte to 260991 237 \ Coarse to Fine SAND with Trace Micayand
T 2 4 8 - ,1'2 - w Olive Yellow to White to Black, Silty, T 9 8 9 'Y ’
T N Coarse to Fine SAND T - \17 Trace to Little Quartz
4 q- - 4 o\
-+ .l - - -+ - \.
2605, gna st 290 . 5 . ] 2605 26045T 28.7 Y
I : _,‘13_ : w T 8 | 10 | 13 T _*23_ T
1 R 1 N | R
\ 2600
2600 5 509 A 340 v 259991 337 l
T 8 [ 10|10 820 T w T 8 [ 10 [ 13 Y U
1 I 1 D
2595 T '\'\\' 2595 T - /7
2,504 5F 39.0 < 259421 387 ]
T 5 12 | 53 N w I 61 7]°9 - @16
T S S NI 28908 420 T -4
2500 T - - SRR WEATHERED ROCK 2590 T SR N I R R 04
2589 5T 440 Black to White, MICA GNEISS 2580 5T 437 WEATHERED ROCK
T 16 [84/0.4 st RT3 T 51 | 47 |53/0.3 : o Brown to White, MICA GNEISS
1 I . 100/0.9 1 . - 10010 8&
T R B L -] 28865 _ _ _ _ _ ___ ___ _ _ __ _ __ 40 T - R
+ 1 EEE RESIDUAL + R P I 854 _ _ g7
2585 2,584 5T 490 1 Black to White to Olive, Silty, Coarse to 7585 25845 487 T RESIDUAL
T 8 [ 13| 28 X w Fine SAND with Trace Mica T 34 | 26 | 8 e Olive Yellow, Silty, Coarse to Fine SAND
| :: / o :: I with Trace Mica, Some Quartz
2580 T }/' . 2580 T k-
2,579 51 540 7 257951 537 1 Y 53.7
T o 11 | 74 g W T 60/0.1 6070.1 K CRYSTALLINE ROCK
T T T i MICA GNEISS
2575 4 —— 2576.0 _ __ __ __ ~WEATRERED ROGK- ——— — 57.5] 4 L Boring Terminated with Standard
L v/ 1 -+ — Penetration Test Refusal at Elevation
| 2,574 51 590 ST - 100/0'3“ .?'é‘- Black to White, MICA GNEISS 1 L 2,579.1 ftin CRYSTALLINE ROCK: MICA
1 L w4 1 L GNEISS
+4 32’ A +4 -
2570 T L’Z“é 1 r
I 2569 5T 640 ;ﬁ[
T 700704 * 100/0.4 Ve T .
| T y‘é T i
2565 T A T C
2,564 5T 69.0 Y 225642 69.3 T N
T 100/0. 100/0.3 i Boring Terminated at Elevation 2,564.2 ft in T i
T i WEATHERED ROCK: MICA GNEISS T i




DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

NCDOT BORE DOUBLE HB002_GEO_BRDG248_BRDG249.GPJ NC_DOT.GDT 8/3/22

GEOTECHNICAL BORING REPORT SHEET 9
WBS 55041.1.1 | TIP HB-0002 | COUNTY HAYWOOD | GEOLOGIST B. Neunsinger WBS 55041.1.1 TIP HB-0002 COUNTY HAYWOOD GEOLOGIST B. Neunsinger
SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft) SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft)
BORING NO. B2-E STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A BORING NO. B2-E STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,632.1ft TOTAL DEPTH 794 ft NORTHING 679,139 EASTING 860,928 24 HR. 6.0 COLLARELEV. 2,632.1ft TOTAL DEPTH 794 ft NORTHING 679,139 EASTING 860,928 24 HR. 6.0

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

| DRILL METHOD Mud Rotary

DRILL METHOD Mud Rotary

HAMMERTYPE  Autormeatic

DRILLER E. Estep START DATE 02/01/22 COMP. DATE 02/02/22 | SURFACE WATER DEPTH N/A DRILLER E. Estep START DATE 02/01/22 COMP. DATE 02/02/22 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 25 50 75 1001 | NO. [ /Mol 6 | ELev. @ DEPTH (ft) (ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 100| [ NO. [ Aol &
2635 B 2555 | | 11 1 Match Line I .
-- - : LT
1 B 2,553.1] 79.0 N - 2,552.7 79.4
263211 00 . > > m 2,632.1 RO%&X$2§§EEQI\CAENT 0.0 T 100/0. 100/0»4& L Boring Terminated at Elevation 2,552.7 ftin
2630 1 +4 - Yellowish Brown and Reddish Brown, 1 L WEATHERED ROCK: MICA SCHIST
1 I. . Sandy SILT with Trace Mica 1 K
262811 40 1 1 > |- - 2,627.6 45 1 L
1 - \ A RESIDUAL T+ -
T |- - Yellowish Brown to Gray, Clayey SILT with T -
2625 4 1 |
-: T Trace Mica T C
262311 90 |. . 26226 95 T r
1 WOHE T 12 | s M G, Wiiite and Gray, Sity, Coarse toFine | 1 L
T \ - SAND with Trace Mica and Trace to Some T -
2620 b £ -
T \ Quartz
261817 140 AW 1 B
T 3 3 6 : ‘\9 : W T C
2615 I O\ I L
261311 190 :‘ i T N
T 1 8 9 : ;17 W T C
2610 I - I C
I
260811 240 1 1 i
1 S| 7 8 . .15 w 1 L
2605 I -\ I r
26031 290 A I i
T 5 | 13 | 12 o *25 o W T i
2600 I I I -
250811 340 [ A R A 25981  _ _ _ _ ___________ _ _ _ __ 340 T i
T 3T [69/0.2 o007 WEATHERED ROCK T L
s o Brown, Gray, White, Black, MICA SCHIST T i
2595 1 1 |
1 o S 2,593.6 385 + -
25931] 390 ——— e e e e = — — — — — =2
T [ 24 | 22 P Y w , RESIDUAL . T C
T+ - - 6 - - - Olive Brown to Light Brown, Gray, White, T+ -
2590 T R N Reddish Yellow to Orange, Silty, Coarse to T u
T - Fine SAND, with Trace Mica and Little to T =
258817 440 S . A High Quartz 1 B
4 - - 87 - w 4 -
I g Pk I N
2585 1 “ 1 |
41 .. .7 41 L
258311 490 i 1 i
| T 9[22 [ 23 " &l - W T C
2580 I - I L
1 A 1 L
25781] 540 a6 | a5 | s SN . + B
4 - .\r70 - - w 4 -
2575 I el I L
| +4 - - -] +4 -
25731] 590 w o | m . J + B
1 .. w 1 L
I 270% I i
| 2570 I P 3l I L
256817 640 g et I L
| T 9 8 9 i W T C
2565 I i I r
T - N N L B —— 25636 _ __ __ __ . ________ 685 T o
256311 690 5 =0 150704 R WEATHERED ROCK T o
T ’ " l00/0.9® Light Orangish Gray to Dark Reddish T -
T - . Brown, MICA SCHIST T u
2560 I 1 L
255811 74.0 S T N
1 26 49 [51/0.4 R T L
1 B 100/0.9T 1 L
2555




DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

GEOTECHNICAL BORING REPORT SHEET 10
BORE LOG

WBS 55041.1.1 | TIP HB-0002 | COUNTY HAYWOOD | GEOLOGIST B. Neunsinger WBS 55041.1.1 TIP HB-0002 COUNTY HAYWOOD GEOLOGIST D. Kubinski
SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft) SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft)
BORING NO. B2-B STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A BORING NO. EB2-A STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,631.3ft TOTAL DEPTH 65.0 ft NORTHING 679,128 EASTING 860,934 24 HR. 7.0 COLLARELEV. 2,634.2ft TOTAL DEPTH 59.4 ft NORTHING 679,279 EASTING 860,902 24 HR. FIAD
DRILL RIGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021 | DRILL METHOD Mud Rotary HAMMER TYPE  Automatic DRILL RIGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021 DRILL METHOD Mud Rotary HAMMER TYPE  Automatic
DRILLER E. Estep START DATE 02/01/22 COMP. DATE 02/01/22 | SURFACE WATER DEPTH N/A DRILLER E. Estep START DATE 01/26/22 COMP. DATE 01/26/22 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) 0.5ft | 0.5t [ 0.5t | [O 25 50 75 100] | NO. | /Mol 6 | ELEv. @y DEPTH (ft) (ft) 0.5ft | 0.5t [ 0.5t | |0 25 50 75 100| [ NO. [ Aol &
2635 2635 [—2,634.2 GROUND SURFACE 0.0)
T 263327 1.0 = = = T° ROADWAY EMBANKMENT 17
T T . Asphalt: 0.0 - 0.3 ft :
> 6atl 3T 00 2,631.3 GROUND SURFACE 0.0 + fﬁ' M ABC Stone: 0.3- 17 ft [ Y
2630 T 2 3 2 _+5- - M ROADWAY EMBANKMENT 2630 263061 36 3 1 1 " RESIDUAL ,'_
T .. Yellowish Brown, Sandy SILT with Trace T #2 . M Red, Clayey SILT with Trace Mica |
2607 9T 44 [ 26278 Mica 38| + 1- - * ~Olive Yellow to Orangish Brown, Sity,
T 1 2 2 I M . _ RESIDUAL T [ Coarse to Fine SAND with Trace Mica
1 [ YR Light Brownish Gray to Olive Yellow to 26256+ 86 .-
2625 -+ ! v Reddish Brown, Dark Brown to Olive, Silty, 2625 £ 1 1 2 l—3 w
T N Coarse to Fine SAND with Trace Organic T L&
26229 91 N\ Matter, Trace to Little Quartz, Little Mica T |- -
I TS E || e M I I
2620 1 1 2620 2620 6__ 136 3 ; 5 | "
1 1- - 1 LEN
261221 141 4 6 7 :L: : 1 ‘l: : ___T(T_'_hB___C____F'_g_d__1_7Ag
T o M 5156k 186 b ellowish Brown, Coarse to Fine Sandy
2615 1 \\ 2615 T 1 5 3 &5 sse | w SILT, Trace Mica
1 - 1 N
261221 191 Y T T T T i \- :
T (G I R Pt Y RS O B y p el sae AL
2610 2610
T I T S e w
260220 2441t p - :”: 1 Tk O — iowieh Brown, Sy, Comss o Fne™ - ]
SS-5| W ellowish Brown, Silty, Coarse to Fine
2605 I 1 2605 00567 286 4 - #'/ o W SAND, Trace Mica
S 6
1 AR B S R I 1 AV
260227 291 T \
1 (S RN A I I I 2.+ IR w 1 S\
2600 I / 2600 0006+ 336 & \
T 7. T i 10 w
s R T A 4 I
259721 341 7} 3 7 oL I 1 A
w 1 L.
2595 I S B 2505 [2-H95 67 386 11— ¥
T N T [ 770 w
259227 391 o s oo R D N T v -
I w 1 .
2590 I R R i 2500 2006+ 436 1 \
T pe T 933 w
N
T Y N N N AR EP% B B T R I R e e ———— T8
@ w Y WEATHERED ROCK
5| 2585 I R R 1‘40 R 2585 208867 488 1 4 2 Red-Orange MICA SCHIST
g 1 e - 1 . 100/0.9 i’:ﬂ
< - - - - -,- - - - - - - - =+ - - KZ4
a 2582 27 49 1
o T C3 N I | O I =5 R D W SO 74
: 2580 I ! 2580 - 700/0.3 100/0.3 L’:ﬂ
& 4 . 4 e I e 7=
‘ T I I N I R i ostze 538 I A
g 25772l Aty Ll L ETTEE ST WEATHERED ROCK 1 ’YA
Q 1 - . 100/0.69 Olive to Dark Brown, MICA SCHIST 25756+ 586 ,"Z“é
4 2575 1 2575 - 30 [70/03 Kz 2.574.8 59.4
o 4 I 100/0.8 L Boring Terminated at Elevation 2,574.8 ftin
§ 5 579 7:: 0 1 S T :: : WEATHERED ROCK: MICA SCHIST
=] 1 . . ‘ 1 B
| 5570 1 100/0.8 1 r
o 1 1 L
w
o 4 4 L
o 25672 641 T i T B
S 29 [71/0.4 ® 2,566.3 65.0
a T 100/0.9 B Boring Terminated at Elevation 2,566.3 ft in T r
= T N WEATHERED ROCK: MICA SCHIST T -
p I L I L
2 -+ - -+ -
o)
A 1 L 1 L
w £ L £ L
o
o 4 - 4 -
m -+ - -+ -
-
o) 4 L 4 L
[=]
o 1 L 1 L
z




DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

GEOTECHNICAL BORING REPORT
BORE LOG

NCDOT BORE DOUBLE HB002_GEO_BRDG248_BRDG249.GPJ NC_DOT.GDT 8/3/22

WBS 55041.1.1 | TIP HB-0002 | COUNTY HAYWOOD | GEOLOGIST B. Neunsinger

SITE DESCRIPTION BRIDGE NOS. 248 & 249 ON -L- (I-40) OVER SR 1613 GROUND WTR (ft)
BORING NO. EB2-B STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,630.8 ft TOTAL DEPTH 34.2 ft NORTHING 679,074 EASTING 860,996 24HR. 40

DRILL RGHAMMER EFF/DATE  TRIB016 MOBILE B-57 82% 04/23/2021

|DRILLI\/EI'HCD Mud Rotary

HAMMERTYPE  Autormeatic

DRILLER E. Estep

START DATE 01/31/22

COMP. DATE 01/31/22

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5f i . . NO. |/mol| G | ELEV.(f) DEPTH (ft)
2635 |
263081 00 [ 2630.8 GROUND SURFACE 0.0
2630 _ WOH[ 1 1 |+ S ROADWAY EMBANKMENT
4 - - L Yellowish Brown, Silty, Coarse to Fine
1 |- - T SAND
262661 4.2 5 5 5 - - '—_2_6238_______RE_SEU_AL________4~Q
2625 ] “\‘ SST Gray, Silty CLAY with Trace Mica
] \ - 26228 _ _ _ _ _____________ 85
262161 92 3 3 10 TN Gray, Coarse to Fine SAND with Trace
2620 B o ¥15 Rock Fragments
- - - '. -
] e 26173  __ _ __ _ . ______ 135
2,616 6 142 g 5 - N Olive Yellow to Biack to Olive Brown, Silty,
2615 ] Q13 Coarse to Fine SAND with Little Rock
] - Fragments and Mica
. -\
261161 192 - -\
2610 B 2] 15 |1 T ®% T
\
] DR B U
2 606.6F 242 R
2605 B 9 5] 18 T ¥33 i
- - - e - - I.
2.601.6F 292 -L___—_—_—-__-_-_-_- 2601.6 20.2
2600 B 40 [60/0.4 - - 0000, WEATHERED ROCK
-1 100/0.9 Olive Brown to Yellowish Brown, MICA
b R SCHIST
34 2 - - - - 2,596.6 34.2
60/0.0 60/0.0 Boring Terminated with Standard

N
o
O
o
PR RS SN HU ST U (WU WU NSRS USRS R SR S RS N v
+—+—+—+—+—+—+———+—+—+——+—+—+—+—+—t+— "+ttt

Penetration Test Refusal at Elevation
2,596.6 ft in CRYSTALLINE ROCK: MICA
SCHIST

SHEET 11



DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

Bridge 248 & 249 on 1-40 over Beaverdam Rd
A .
— Haywood County, North Carolina Date: Jun. 22, 2022 Total Depth:  33.7 ft
i . Estimated Water Depth: 5 ft Termination Criteria: Maximum Reaction Force
' l w— S&ME PrOjeCt No: 22350010 Rig/Operator: ATV/MW | TC Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTp, Depth
(ft) - q — R — Neo MAI =5 (ft)
(tsf) (%)
40 80 120 160 2 4 6 8 1 10 100
- 0 ‘ — - - - - ‘ — 0 A
af 5 H\--oemea 0 B B e e Sand Mixtures-Silty Sand |~ 5
N} to Sandy Silt ]
g Sands-Clean Sand to Silty
Q Sand
g s
8:‘ 10 +\Sc ] I AN L 10 -
st
>l i
=1 Sands-Clean Sand to Silty |
o Sand
E_ 15 T R N L. L ge—— ] - 15 —
E L
o1
[a)]
[ §
s
<D( L
% - 20 [ T e O YT T T e T e - Sand Mixtures-SiIty Sand 20 -
zI to Sandy Silt ]
L
% [ [ | i
8 | Sand Mixtures-Silty Sand | ]
g — 25 R e T L to Sandy Sitt = 25 —
zl ]
o
% s
St
% [ Sands-Clean Sand to Silty [ ]
% - 30 F NG e b TR ek e Pt Sand - 30 -
al A
1
b | >
gl : . : |
i 20 40 60 80
' — t
2 (tsf)
<<
[m)]
P
<
&
é
O -
5 Cone Penetration Test
E Page 1 of 1 Electronic Filename: 248-B2-C.DAT

SHEET 12



DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

CPT REPORT - STANDARD - SBT BQ \ BRIDGE 249 & 249 ON |-40 OVER BEAVERDAM RD.GPJ \ LIBRARY 2011_06_28.GDT \ 7/7/22

Sounding ID: 248-B2-D

A .
Bridge 248 & 249 on 1-40 over Beaverdam Rd
A .
— Haywood County, North Carolina Date: Jun. 22, 2022 Total Depth: 38.8 ft
i . Estimated Water Depth: 4 ft Termination Criteria: Maximum Reaction Force
' l w— S&ME PrOjeCt No: 22350010 Rig/Operator: ATV/MW | TC Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTp, Depth
(ft)12.041t —— q, —_— f, — R; — Ng MAI =5 (ft)
> (tsf) (tsf) (%)
o || 7o 80 120 160 12 3 4 2 4 6 8 1 0 100 .

Sands-Clean Sand to Silty |
Sand

Sand Mixtures-Silty Sand |
to Sandy Silt L 5

Sands-Clean Sand to Silty | 10
Sand

Sand Mixtures-Silty Sand |

20 40 60 80

9:
(tsf)

Page 1 of 1

Cone Penetration Test
Electronic Filename: 248-B2-D.DAT

15 A

to Sandy Silt -
Sands-Clean Sand to Silty |
Sand
Sand Mixtures-Silty Sand [
to Sandy Silt
- 20
Sand Mixtures-Silty Sand |
to Sandy Silt
Sands-Clean Sand to Silty |
Sand
- 25
- 30 A
Sands-Clean Sand to Silty |
Sand -
- 35

SHEET 13


mhstephens2
Line

mhstephens2
Distance Measurement
12.04 ft


DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

- _ Sounding ID: 248-B2-E
Bridge 248 & 249 on 1-40 over Beaverdam Rd
A .
— Haywood County, North Carolina Date: Jun. 22, 2022 Total Depth: 23.4 ft
i . Estimated Water Depth: 4 ft Termination Criteria: Maximum Reaction Force
' l w— S&ME PrOjeCt No: 22350010 Rig/Operator: ATV/MW | TC Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTp, Depth
(ft) — q — Ny MAI'=5 (ft)
(tsf)
40 80 120 160 1 10 100
- 0 - : ' ' — 0 A
Gravelly Sand to Sand
R AN Sand Mi -Silty Sand |- i
8 ° o sanaysit [ 9
E i Sands-Clean Sand to Silty |
. Sand -
af
oF 10 4+ ) D Sands-Clean Sand to Sity |- 10 -
S'- Sand |
st
I
<<
% s
E - 15 O N - 15 -
g Sands-Clean Sand to Silty
2 Sand
&
<}
o
% - 20 [ A > TIPS - 20 -
>
2|
2 i Gravelly Sand to Sand
Wy . X X .
>
© 20 40 60 80
3 - qy
z (tsf)
3
]
3
L
o
a
1
@
o
[a0]
|_
3
)
[vq
<<
[m)]
P
<
&
é
o .
5 Cone Penetration Test
E Page 1 of 1 Electronic Filename: 248-B2-E.DAT

SHEET 14



DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

DMT REPORT - DYNAMIC \ BRIDGE 249 & 249 ON |-40 OVER BEAVERDAM RD.GPJ \ S&ME.GDT \ 7/8/22

A
A
=
"
Depth Pressures

(ﬂ) pO! p 1’ p2
(tsf)

Bridge 248 & 249 on 1-40 over Beaverdam Rd

Haywood County, North Carolina
S&ME Project No: 22350010

Moduli .
E,M Horizontal Stress Index

(tsf) Kq

10 100 100010000 1 10 100

Date: Jun. 22, 2022
Estimated Water Depth: 4 ft
Rig/Operator: ATV/MW | TC

Friction Angle
Phi'

(deg)

12 24 36 48

10 20 30 40

Sounding ID: 248-B2-D

Undrained Shear Strength
S,
(tsf)
0.1 1 10

Total Depth:
Termination Criteria:
Membrane Type:

Material Index

0.1

31.0ft
Maximum Reaction Force
H-25

Iy

L L LIl Ll Ll Ll Lllill | Ll L 11] l:lllllH — J:llllHl | Ll L L1l | Ll LUl | Ll L1l 1l]
]: . - Y .
{a : Do e
L . .
5 Jem ... SR T P PN N A P S L
L om : Co :
o m - -
1 o ] : : 1 Co :
10 + o = e U SN Coiiiiii e ki m e L
- E 5 : 1 =
o C
o B Do
T : : : T
15 4 om L L Rt T
fom :
onm Co
o u =
o = o
20 + e me e I I I
on =
om: S
o nm Co
{enm : : : 1 Co
25 __.....§ ....... ....... ....... ....... I S I
| SR T R =
o m Co
o m o
tems =
30 + - m- - B D T : e D T ZEREE: : .
Y * Dilatometer Mogulus v K, * *Phr (1) Clay St Sand

Page 1 of 1

® Constrained Modulus

= Phi' (2)
APhi' (3)

Depth

(ft)

10

15

20

25

30

SHEET 15



DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7

pa— _ Sounding ID: 248-B2-E
Bridge 248 & 249 on 1-40 over Beaverdam Rd
A u
— Haywood County, North Carolina Date: Jun. 22, 2022 Total Depth: 6.0 ft
i . Estimated Water Depth: 4 ft Termination Criteria: Maximum Reaction Force
' ' -— S&ME PI'OjeCt No: 22350010 Rig/Operator: ATV/MW | TC Membrane Type: H-25
D((ai%th P’;Oe’s;?;)ezs I\;Iz_cc):I;#i Horizontal 2: ress Index FrictioPr;'iengle Undrained ngar Strength Materi 7I Index Dt(af;t))th
(tsf) (tsf) (deg) (tsf) d
12 24 36 48 10 100 100010000 10 100 10 20 30 40 10 0.1 1 10
- - - - e ——u G - - - - — —
-
- 5 B O R I o e R ..: ....... .. ...... : SRS . 5 —
*Po . * Dilatometer ModulUs * *Phr (1) Clay  omt_  Sand
mp, ® Constrained Modulus = Phi' (2)
Ap, A Phi' (3)
g
=
5
o
L
S
3
o
Q
o
o
s
<<
o
]
z
&
i
>
o
§
z
o)
%
o3
%
L
O]
a
o
[a0]
0
s
<
P4
>~
[a]
5
o
i
[1q
|_
Z| Page 10of 1

SHEET 16



DocuSign Envelope ID: 91C47F8B-DAD6-429B-99C9-3D474DAEC7B7
SHEET 17

LABORATORY SUMMARY SHEET FOR SOIL SAMPLES

WBS NO. (TIP NO.): 55041.1.1 (HB-0002)

PROJECT ID: 38834

COUNTY: HAYWOOD

DESCRIPTION: REPLACE BRIDGE NOS. 248 & 249 ON 1-40 OVER SR 1613

Atterberg Limits Gradation Results
. . . Sample AASHTO N-Value Retained #4 | Pass #10 Pass #40 | Pass #200 JCoarse Sand] Fine Sand o0 o
Sample No. Boring Number Alignment Station Offset Depth (ft) Class. (blows/ ft.) L.L. P.L. P.I Sieve Sieve Sieve Sieve (%) (%) Silt (%) Clay (%)

SS-1 EB1-A -L- N/A N/A 8.5-10.0 A-2-4 1 NP NP NP 1.0 99.0 78.0 22.2 39.9 43.3 10.7 6.1
SS-2 EB1-B -L- N/A N/A 38.3-39.8 A-2-4 73 NP NP NP 0.0 5.0 77.0 26.8 343 443 15.3 6.0
SS-3 B1-C -L- N/A N/A 54.0 - 55.5 A-2-4 20 NP NP NP 0.0 96.0 68.0 24.0 451 354 12.3 7.2
SS4 B1-E -L- N/A N/A 38.7-40.2 A-2-4 100 NP NP NP 0.0 99.0 78.0 22.2 39.9 43.3 10.7 16.1
SS-56 B2-B -L- N/A N/A 241-256 A-2-4 16 NP NP NP 3.0 91.0 67.0 221 43.6 37.4 13.0 6.1
SS-6 EB2-A -L- N/A N/A 18.6 - 20.1 A-4 5 NP NP NP 0.0 1.0 91.0 58.1 16.3 34.9 36.4 123
SS-7 EB2-B -L- N/A N/A 42-57 A-7-5 4 55 30 25 0.0 100.0 99.0 84.0 3.3 22.0 19.0 55.7
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SHEET 18
HB-0002
Haywood Co.

SITE PHOTOGRAPH

Replace Bridge Nos. 248 & 249 on —L— (I-40) over SR 1613

Looking South Along SR 1613
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