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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 PERFORM INDEPENDENT SUBSURFACE INVESTIGATIONS
AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

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

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

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

N/A

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

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.

SUCH

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 6@
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:

V22

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.

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.

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.

EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ————— _MP T ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRANULAR NATERIALS SILT-CLAY MATERIALS O ATERALS MINERALOGICAL COMPQOSITION p— FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ok (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b e COMPRESSIBILITY nocf< il LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
snpoL  B000p0o0diiE SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
ooogeooodisess MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
66555893958 CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ;scsgmmmnv ROCK |1 : I g:ELEE;gggL.E TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
o150 MX PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a ?:r':; gg ::: f&“.‘«'i CREDIR S G, A OTHER MATERIA ROCKS OR CUTS MASSIVE Rocl.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5z TRACE 1- 10z HAMMER [ CRYSTALLINE. DIR - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 12z LITILE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, HORIZONTAL.
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% ' . DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 MX| 41 MN |40 Mx |41 MN |40 Mx | 41 MN |40 Mx | 41 NN LITTLE OR v ‘ . 5% AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF LINE OF DIP. MEASURED CLOCKWISE FROM NORTH
Pl 6 M NP {10 Mx 10 Mx| 1UMN | 11 MN [ 10 M [10 MX | 1IN | i mN WODERATE HIGHLY HIGHLY ORGANIC > 10% > 20% HIGHLY g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKW X
GROUP INDEX ) ) ) amx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" 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
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GReveL, ao | INE SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | s | SPND | CRAVEL AND SaND Sos SoiLs vy _ 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 R 10 Zpu PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXCELLENT TO GOOD FAIR T0 POOR o008 POOR | UNSUITABLE O—flﬂﬂ— e o e B?IT.: Fs:égs :gcn:n HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL EORMATION (FM.) - A MAPPABLE GEQLOGIC 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 FIELD.
COMPACTNESS OF RANGE OF STANDARD RANGE OF UNCONFINED oo (MOD. SEV.I A:lDrCA:f BE EXCAVATED m;»; ; ;ozo;oclsr'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 W Y LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Qm our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA ARTIFICIAL FILL (AF) OTHER TRl SRS e s S 2 2 TR RAINAGE.
NN ConESIVE) DENSE 30 10 50 TN FoAGMAY Evpanuin] D) AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
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 = m— [NFERRED SOIL BOUNDARY CORE BORING Y 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 YIELD SPT N VALUES < 198 BPF | ResipuaL (RES. SOIL - SOIL FORMED N PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4 Tm 8 2.5 Tm 10 =777=/7= 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 IROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 A PlezovETen SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 *Type?t ALLUVIAL SOIL BOUNDARY INSTALLATION O— SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROk,
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 UNDERCUT [77] UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0075 0.053 (53 UNSUITABLE WASTE ) e N B O 2 B ] hero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SOULDER coBBLE rAVEL COARSE FINE ot Loy CNBERT R Mcpaon B e & rock EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR COB) R SAND SAND bl P 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. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.85 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 I 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE 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.
SATURATED USUALLY LIOUID; VERY WET, USUALLY oo et T o, SAnDY S5 —SPLIT SPOON PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
- - g . e - - - d - 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 oL, SILT, SILTY o - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH I L I M+ S
W LI0UID LIMIT F0SS. - FOSSILIFEROUS oLl - SLIGHTLY s - h SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLAST T g L u : S - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
LASTIC SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
®D ATTAIN OPTIMUM MOISTURE . BENCH MARK:
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE EGUL EN USED ON SUBJEC OJEC WIDE 3 T0 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEODED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET ROADWAY DESIGN FILES PROVIDED BY RS&H DATED MAY 2025.
ATTAIN oMM MOTSTORE [ ove-ss [ o contmunus figar suces COPE SIZEs T LT oo T BORING COLLAR ELEVATIONS OBTAINED USING CARLSON BRX7 GPS
- . | LL LEVATI | uslI L X .
PLASTICTTY 8 HOLLOW AUGERS e g INDURATION REF = REFUSAL
PLASTICITY INDEX ®D) ORY STRENGTH CME-550% [] wero Facen Fincer BiTs [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
D a— e RUBBING WITH FINGER FREES NUMEROUS GRAINS:
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE ;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST chsvG o sOveNCER HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] rost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [ aucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[X] MOBILE B-29 O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT VANE SHEAR TEST

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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: EXISTING GROUND LINE AND 'PROPOSED SITE 5 CONFIGURATION ALONG : FEET

. -L- ALIGNMENT TAKEN FROM DESIGN FILES PROVIDED BY RS&H,DATED MAY 2025 ; VE = 51 PROJECTED ALONG -L- ROADWAY ALIGNMENT

Sl INFERRED - STRATIGRAPHY IS DRAWN THROUGH ~THE BORING i i 1 ‘ ‘ ‘
3 WITH BOTH PROJECTED ONTO THE: ALIGNMENT PROFILE. | | |
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il2ws0: / ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2,150 |
K ; Bl .
3 o
2o e S O S SO S SO S S O St SO SRS ORUUNE SOUUNU SOURURNOS SOURUUNS USROS USRS 2,140
: | | -CRYSTALLINE ROCK-
: | (GRANITIC GNEISS)‘
20 S S 0 S PSR SOOI SO NP SR T 2,130 |
3 ‘ ROADWAY EMBANKMENT LOOSE TO MEDIUM DENSE, MOIST, RED-TAN-BROWN-GRAY, SILTY FINE ; ; ; | | | |
>  TO COARSE SAND (A-2-4), WITH TRACE MICA, ORGANICS, AND GRAVEL - ; | 3 : | | :
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S2000 ‘ ALLUVIA—L-V—LOOSE TO -VERY- DENSE, MOIST, BROWN-ORANGE, GRAVELLY. FINE- O COARSE -1+ oo 2,100
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§ | GRAVEL ‘ |
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NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 5.GPJ NC_DOT.GDT 2/6/25

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS DF18314.2045380 | TIP N/A | COUNTY HENDERSON | GEOLOGIST R. Welch WBS DF18314.2045380 TIP N/A COUNTY HENDERSON GEOLOGIST R. Welch

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 5 GROUND WTR (ft) | | SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 5 GROUND WTR (ft)
BORING NO. S5-B1 STATION 72+64 OFFSET 10 ft RT ALIGNMENT -L- 0 HR. N/A'| | BORING NO. S5-B2 STATION 73+82 OFFSET 14 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,167.4 ft TOTAL DEPTH 21.1 ft NORTHING 643,161 EASTING 1,016,136 24 HR. 5.0| | COLLARELEV. 2,177.7 ft TOTAL DEPTH 7.0 ft NORTHING 643,289 EASTING 1,016,190 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE Automatic

DRILLER M. Brewer START DATE 12/17/24

COMP. DATE 12/17/24 | SURFACE WATER DEPTH N/A

DRILLER M. Brewer START DATE 12/17/24

COMP. DATE 12/17/24 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o) SOIL AND ROCK DESCRIPTION
(0 0.5t | 0.5ft | 0.5t ! . ! NO. |/voill 6 | ELev. @ DEPTH (f) (0 0.5t | 0.5ft | 0.5t ! . ! NO. | ol
2170 2180 |
>1a74F 00 GROUND SURFACE 0.0 24777+ 00 GROUND SURFACE 0.0
T 51 3 | 6 o SS-501 ROADWAY EMBANKMENT 1 S| 144 x - L% ~ ROADWAY EMBANKMENT
2165 T A Loose, Red-Tan, Silty Fine to Coarse SAND 2175 T | ENENENE M Medium Dense, Brown, Silty Fine to Coarse
T /J (A-2-4), with trace mica and gravel 21745 32 i ——— 1T ———= —eo00® L_I%31—2,174.5  SAND (A-2-4), with trace organics and mica 3.2
T [ 21634  __ _ _ __ _ _ _ _ _ _ _______ 40| T 60/0.0 N - 000, y'f{‘ CRYSTALLINE ROCK
2.1624T 50 ; 5 ; /T Very Soft, Gray-Brown, Slightly Plastic Silty 1 T ?',?' (Granitic Gneiss)
7160 T  J SS-502 CLAY (A-7-5(5)), with trace mica and gravel 51707k 70 T &- I./’ [ 24707 70
4 L 1 2109 _ _ ______ _________ 13 -] 60/0.0 60/0.0 Boring Terminated with Standard
1S R . RESIDUAL | Penetration Test Refusal at Elevation
215794 95 5 ) = N Loose, Gray-Brown, Silty Fine to Coarse 2,170.7 ft In Crystalline Rock (Granitic
4 -&9- SAND (A-2-4) Gneiss)
2155 T k-
-+ ||| ———— | e — WEATHERED ROCK — — — 125 Offset perfromed due to presence of
215291 145 L Gray-White, (Granitic Gneiss) Roadway Embankment boulders
T 62 (38002 : ® ! .
100/0.7 Higher N-values in the Roadway
2150 I T Embankment likely the result of boulders/rock
1 encountered
214791 195 A P
S u6at 014 [10003 . 100/0.3I 2.146.3 211
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,146.3 ft On Crystalline Rock (Granitic
Gneiss)




NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 5.GPJ NC_DOT.GDT 2/6/25

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 10

WBS DF18314.2045380 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 5 GROUND WTR (ft)
BORING NO. S5-B3 STATION 74+99 OFFSET 9ftRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2,184.0 ft TOTAL DEPTH 9.8 ft NORTHING 643,360 EASTING 1,016,245 24 HR. 8.0

WBS DF18314.2045380 TIP N/A COUNTY HENDERSON GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 5 GROUND WTR (ft)
BORING NO. S5-B4 STATION 75+56 OFFSET 21 ftRT ALIGNMENT -L- 0 HR. 10.4
COLLARELEV. 2,185.5 ft TOTAL DEPTH 17.6 ft NORTHING 643,393 EASTING 1,016,294 24 HR. 11.0

DRILL RIG/HAMMER EFF./DATE CG24113 CME-550X 78% 05/06/2024

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CG24113 CME-550X 78% 05/06/2024

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER L. Ard

START DATE 11/13/24

COMP. DATE 11/13/24

| SURFACE WATER DEPTH N/A

DRILLER L. Ard

START DATE 11/13/24

COMP. DATE 11/13/24

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o) SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5ft : ! ! NO. | Aol 6 | eiev. DEPTH (1) () 0.5ft | 0.5ft | 0.5ft : ! ! NO. | ol &
2185 | 2190
3.184.9 GROUND SURFACE 99 T
218301 1.0 - 3N ROADWAY EMBANKMENT 1
T 9 1" 13 R (VR M |f \ Asphalt 0.3' 1S
2180 |- 218051 35 A I_ 2180.0 Medium Dense, Brown-Gray, Silty Fine to a0l 12185 + GROUND SURFACE 0.0
—+ 4 2 1 3 M [od8———— Coarse SAND (A-2-4), with trace gravel and - 2184.5T 1.0 1 ROADWAY EMBANKMENT
2178.0] 6.0 ®-- o Soor mica / T 81 714 . /;1'1 . Medium Dense, Brown, Silty Fine to Coarse
4 5 1 & . .. S5 719d 10% BOST ALLUVIAL 5>1800T 35 S SAND (A-2-4), with trace gravel and organics ,__ _3.0f
- Chlt S I 1 v 1389 Loose to Very Dense, Brown-Orange, 3 2 1 7 T T T T CcoLuviAL T T T T T
2175 (217557 85 0] R Eiaie ek AN v B3 Gravelly Fine to Coarse SAND (A-1-b), with 2180 T < - Soft, Brown, Fine Sandy SILT (A-4), with _55]
217471 98 4 : pool—2.174.2 trace mica 9.8 2179.5F 6.0 \ trace organics and gravel r—
7 60/0.0 60/0.0 + 5 4 3 a _ _ _ _lraceorganics and gravel
: ’ Boring Terminated with Standard 1 e« ALLUVIAL
Penetration Test Refusal at Elevation 2177.01 85 1 . _\\ . Loose to Medium Dense, Orange, Silty Fine
2,174.2 ft On Crystalline Rock (Granitic 2175 1S 3 8 3 - @21 to Coarse SAND (A-2-4), with trace rounded
Gneiss) -+ 1 gravel
Higher N-values in the Alluvial likely the result ) 179 o:: s ) } S s
of boulders/rock encountered ] H00/0 3 T T T T T T o003 i WEATHERED ROCK
2170 1 — Orange-White-Brown, (Granitic Gneiss)
2167.91 176 - l_ 2,167.9 17.6
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,167.9 ft On Crystalline Rock (Granitic
Gneiss)
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SOIL TEST RESULTS
BORING SAMPLE OFFSET | STATION | NorTHING | EASTING DEPTH AASHTO LL | pI % BY WEIGHT % PASSING (SIEVES) % %

ID NO. INTERVAL CLASS. C.SAND | F. SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
S5-BI1 SS-501 10’RT | 72+64 -L- 641225 1016136 00 -15 A-2-4 29| 6 222 35.8 25.8 16.2 63.3 55.1 30.2 14.7 ND
S5-BI1 SS-502 10’RT | 72+64 -L- 641225 1015596 5.0 - 6.5 A-7-5(5) 46 | 15 19.1 33.8 24.8 22.3 98.1 88.9 51.1 37.6 ND
S5-B3 SS-1199 9RT | 74+99 -L- 643393 1016294 6.0 - 7.5° A-1-b 24 | 2 25.0 37.2 19.6 18.2 53.8 46.7 23.7 104 ND

AUTHORIZED SIGNATURE
NCDOT CERT NO. 130-04-0212

Prepared in the Office of:

F&ME CONSULTANTS, INC.
COLUMBIA, SOUTH CAROLINA
NCDOT LAB CERT. NO. 130-0212
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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 PERFORM INDEPENDENT SUBSURFACE INVESTIGATIONS
AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

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

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

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

N/A

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, 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

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
NETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT

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

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

THE ANGULARITY

OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
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:

V22

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.

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.

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 190 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 QRGANIC MATERIALS veTALLIE FINE 70 COARSE GRAIN IGNEOUS AND METAVMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING *200) 1> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P P =1 = ot [ a5 [ a6 | A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
T NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
sB0L  Dagodoocsdisi: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R fE MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
 PASSING HIGHLY COMPRESSIBLE LL > 50 ;sg:)mmmnv ROCK |1 : I g:ELssggggL.E Tntock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
,':g g:: 55 x| 51 PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*200 |15 MK |25 MX|10 MK ORGANIC MATERIAL CRENRER SIt Loy &4 OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3 3-52 TRACE 1- 107 HAMMER [F CRYSTALLINE. O o (NGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING %40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 VERY SLIGHT ROCK RALLY FRESH. JOINTS STA TS MAY SHOW THIN CLAY COAT  oP g
L _ — {40 mx] a1 |4 e a1 vu | 4 x| 41 v |4 wix] 41 SOIIILTSEWJ: MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 357 W SLLy cgsstigEON“; BROESN' é?é'é.ﬁgi FL"‘:EED‘;?I'& ;F?IIE‘H'?LV. noikmr'zmss:Nuz:Ssn ElgMMlg‘FIGSBJOWg f;‘ DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX N |10 Mx |10 x| 1o v | 11w | 10 Mx | 1@ mx | 1w | 11 v I;«JDéRATE HIGHLY HIGHLY ORGANIC > 10% > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC R
GROUP INDEX [] [] [] aMx |8 M |12 x| 16 Mx|NO MX AMOUNTS OF SolLS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO —;‘I‘gg REfAi?:E‘:TTL'U“EUg ::U“TCJE”:EP :;?;:.ELS.LOTNDG T":‘E‘C:R;:TES;E“AS BEEN DISPLACEMENT OF THE
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 ORILLING
OF MAJOR | GRAVEL, 4D gzz g:': DZ:JLgE‘VD ;I)Ll" CLAYEY MATTER AvA. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
. VEL FISSILE
MATERIALS | SAND LS SoiLs vy _ 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 RATING LN 10 000 o 10 v AR T U Zew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MOD.) gnAan%lBN goc:Dsé :os‘:m:z;nsmns ARE DULL AND IJIFSCELLI?IRED. somi SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5’ SUBGRADE POOR SPRING OR SEEP P LhDER HANMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH A5 COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROUP IS < LL - 30 Pl OF A-7-6 SUBGROUP IS > LL - 30 C W MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?smeN (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
pact RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.I  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 eSS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION F_TESTED, WQULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED 3
GENERALLY e PR SOIL SYMBOL Qm o TEST BORING O SLOPE INDICA 10 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 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 @ AUGER BORING @ CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE g
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 Y 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 YIELD SPT N VALUES < 198 BPF | ResipuaL (RES. SOIL - SOIL FORMED N PLACE BY THE WEATHERING OF ROCK.
T-CLAY MEDIUM STIFF 4T .5 10 1. ==
32}5 :['; Emgnri 1 10 8 05T 010 =777=/’7= 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 IROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
(I:OHESIVLE) e 185 roo 1350 1 TO 2‘; 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
v - o 2 )04 *Twyet ALLUVIAL SOIL BOUNDARY A RSEUTATON (O~ SPT N-vALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS 2APROLITE (5AP.] AL SOl LIC STRUCTURE OR FABRIC OF THE PAREN
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - ] gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 042 025 0.075 0.053 oD IN THe CToP S FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SOULDER coBBLE rAVEL COARSE FINE ot Loy CNBERT R Mcpaon B e & rock EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR) CoB) GRy SAND SAND bl P 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. 5D.) (F_SD.) ABBRE VIATIONS 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 0.005 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 v/;;a. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. AI:WAL% T:?EDR :’S‘IIEEINDGIA?ETISSFES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH H ou PLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC R
GUIDE FOR FIELD MOISTURE DESCRIPTION SOF T 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 ngT - 3%2:4??5;5:5 TT::TTION rest :ZPT - SPEESSBFTEI!;ETER TEST . S‘;MPLE 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.
- o - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. R
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT. SILTY o VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH L UM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
E . f - SHELBY TUBE SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CA RaT A THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL — { LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK PINCERNALL CER PRESSURE. CAN BE SCRATCHED READILY BY ToPSOIL (1 rFa .
. as. - :
P::ﬁ;': e - SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
e ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET
oM | opTiMuM MoisTURE " MOIST - SOLID; AT OR NEAR OPTIMUM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT WIOE 3 10 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
ot L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.6 - 1.5 FEET NOTES:
HEOUINES AODITIONAL WATER T0 [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
L W VERY CLOSE LESS THAN ©.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET R
- DRY - @O L . - OADWAY DESIGN FILES PROVIDED BY RS&H DATED MAY 2025.
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
SCASTICTTY & HOLLOW AUGERS e [ TNDURATION BORING COLLAR ELEVATIONS OBTAINED USING CARLSON BRX7 GPS.
PLASTICITY INDEX (D) DRY STRENGTH CME-550X [] wero Facen Fincer BiTs [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT,PRESSURE, ETc. | REF = REFUSAL
NON PLASTIC 25 VERY LOW [[] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:IOI.‘l,Jl-IEI.RYATFiLAYSTP['EASTIC " Iosrxz:oaz Mf"ljé";"" [] rost HoLE Dicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portasLe HoisT [] wicone *STEEL TEETH [ w0 aucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR ] icone * TUNG.-CARB. SOUNDING ROD INOURATED 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 VANE SHEAR TEST

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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GEOTECHNICAL BORING REPORT

BORE LOG

WBS DF18314.2045379 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 6 GROUND WTR (ft)
BORING NO. S6-B1 STATION 79+93 OFFSET 4 ft RT ALIGNMENT  -L- 0 HR. Dry
COLLARELEV. 22114 ft TOTAL DEPTH 10.9 ft NORTHING 643,712 EASTING 1,016,054 24 HR. 8.3

DRILL RIGIHAMMER EFF./DATE  CG24113 CME-550X 78% 05/06/2024

| DRILL METHOD H.S. Augers

HAMMER TYPE = Automatic

NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 6.GPJ NC_DOT.GDT 2/3/25

DRILLER L. Ard START DATE 11/13/24 COMP. DATE 11/13/24 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 20 %0 IS 100 | NO. | /moi] G | ELev. ) DEPTH (ft)
2215 -
1 i GROUND SURFACE
2210 }2.2104T 1.0 R E CFer ROADWAY EMBANKMENT
—+ 7 13 4 o 5S-1204 9% [T Asphalt (0.2")
22079l 35 IR e S R R LO: 2420—8'4—\ Medium Dense, Orange-Brown-Gray, Silty — —-9]
1 29 49 18 R i e 5s-1204 6% | DS Fine to Coarse SAND (A-2-4), with trace |
T IS0 B o 20054 v _ __ __ gawel Y
2205 [2.205 4__ 6.0 0070. L 100/0.4 lcT o= LV<—3ry Dense, Orange-Brown, Gravelly Fine
4 I v 9SS+ \ to Coarse SAND (A-1-b) ]
220291 85 070 ... 888_ ALLUVIAL
1 : - 100003 200 Alluvial Boulders
2200.6+ 10.8 - - - - 000 2,200.6 10.8
60/0.1 60/0.1 CRYSTALLINE ROCK
(Granitic Gneiss)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,200.5 ft In Crystalline Rock (Granitic

Gneiss)

SHEET 6



PROJECT REFERENCE NO.

SHEET NoO.

N/A 7
BORING SAMPLE DEPTH AASHT! BY WEI
OFFSET | STATION | NORTHING | EASTING SHTO LL | PIL % WEIGHT % PASSING (SIEVES) K K
ID NO. INTERVAL CLASS. C.SAND | F. SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
S6-BI SS-1208 4’RT | 79+93 -L- 643712 1016054 10 - 2.5° A-2-4 NP | NP | 29.6 38.5 17.8 14.1 76.9 63.5 29.1 8.9 ND
S6-BI1 SS-1209 4’ RT 79-93 -L- 643712 1016054 3.5 - 5.0° A-1-b NP | NP | 369 39.3 19.8 4.0 47.5 36.0 14.3 5.8 ND

AUTHORIZED SIGNATURE
NCDOT CERT NO. 130-04-0212

Prepared in the Office of:

F&ME CONSULTANTS, INC.
COLUMBIA, SOUTH CAROLINA
NCDOT LAB CERT. NO. 130-0212
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

DESCRIPTION

E:ETGLEEN[)SF:EE)-II-L & ROCK) STR UC TURE

SUPPLEMENTAL LEGEND (GSh

S P SUBSURFACE INVESTIGATION

CROSS SECTIONS
BORE LOG(S), CORE REPORT(S), & CORE PHOTOGRAPH(S)

SOIL TEST RESULTS COuNTY HENDERSON
PROJECT DESCRIPTION EMERGENCY DESIGN FOR
SR 1605 (MIDDLE FORK ROAD/TOMS FALLS
ROAD)

SITE DESCRIPTION _SITE 7

STATE STATE PROJECT REFERENCE NoO. SHEETS

IN.C. NA

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 PERFORM INDEPENDENT SUBSURFACE INVESTIGATIONS
AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

PERSONNEL
P. PERRY, E.I'T.

R. WELCH, G.I.T.

P. TOMASIC, P.G.

CG2 EXPLORATION

INVESTIGATED BY _CG2, PLLC
ORAWN BY _P- PERRY, E.LT.

CHECKED BY _ K- DE MONTBRUN, P.E.

SUBMITTED BY _CG2 PLLC

oate _JUNE 2025

Prepared in the Office of:

1805 SARDIS ROAD NORTH
SUITE 100
CHARLOTTE, NC 28270
(980) 339-8684
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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 NoO.

N/A

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, 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

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
NETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT

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

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

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

HARD ROCK

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

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@

BLOWS IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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.

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.

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

EXTREMELY INDURATED

SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 190 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 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. 1< 357 PASSING *200) 1> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P el =2 = ot [ a5 [ a6 | A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
T COMPRESSIBILITY NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. A-l-a | A-l-b L ROCK (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
sB0L  Dagodoocsdisi: SLIGHTLY COMPRESSIBLE LL < 31 = ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
ooogeooodisess MODERATELY COMPRESSIBLE LL = 31 - 50 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 OIVIDED
 PASSING HIGHLY COMPRESSIBLE LL > 50 ;sg:)mmmnv ROCK |1 : I g:ELssggggL.E Tntock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
,':g g:i 55 x| 51 PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
200 |15 MX|25 MX|10 MX ORGANIC MATERIAL B - VTR OTHER MATERIAL ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-57 TRACE 1 - 107 HAMMER [F CRYSTALLINE. O o (NGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITILE ORGANIC MATTER 3 -5 5 - 12z LITTLE 1o - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. :
L _ — {40 mx] a1 |4 e a1 vu | 4 x| 41 v |4 wix] 41 SOIIILISEWJ: MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% v Sy CRYSTALS ON & BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX N |10 Mx |10 x| 1o v | 11w | 10 Mx | 1@ mx | 1w | 11 v I;«JDéRATE HIGHLY HIGHLY ORGANIC > 10% > 20% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) ) ) amx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO % »w-:fai?:s‘:?:zog ::U“TCJE”:EP :;?;:.ELS.LOTNDG T":‘E‘C:R;:TES;E“AS BEEN DISPLACEMENT OF THE
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
USUAL TYPES STONE FRAGS. A\v4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING
OF MAJOR | GRaveL, ano | FNE 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.
. " FISSILE
MATERIALS | s | SPND | CRAVEL AND SaND Sos SoiLs vy _ 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 RATING AR T Zew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
X T
45 SUBGRADE EXCELLENT 70 G0OD FAIR 10 POOR POOR POOR | UNSUITeBLE O SPRING OR SEEP DL STUND WADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH A5 COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-75 SUBGROWP IS =< LL - 38 PLOF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRMATION (P - 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
pact RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.I  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 eSS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION F_TESTED, WQULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 sPT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED 3
GENERALLY e PRI SOIL SYMBOL Qm o TEST BORING O SLope Inoice 10 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
aF;?hEJ:IE:E MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 30 T0 50 TN FoADwAY EvBancinT  CD)  AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
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 Y 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 YIELD SPT N VALUES < 198 BPF | ResipuaL (RES. SOIL - SOIL FORMED N PLACE BY THE WEATHERING OF ROCK.
T-CLAY MEDIUM STIF! . . ==
32} :I; EIJIUT ri IFF 4708 2.5 10 1.8 =777=/7= 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 IROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ERIAL STI 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 30 27104 wTrpe® ALLUVIAL SOIL BOUNDARY A\ PIEZOMETER (O~ SPT N-vALUE ALSD AN EXAMPLE.
HARD 5 30 >4 b INSTALLATION RUN AND EXPRESSED AS A PERCENTAGE.
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 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - ] gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 042 025 0.075 0.053 - e eavaTION - e I e oo ey HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT NN\] ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE [NTRUDED ROCKS.
BLOR) COB) R SAND SAND bl P 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 0.005 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 v/;;a. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC .
GUIDE FOR FIELD MOISTURE DESCRIPTION SOF T 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 grrr - 3#2:40'?5;5:5 TT::TTION rest :::PT - SPEESSEFTEI';ETER TEST . w 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.
- o - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY $S - SPLIT SPOON WM ; AM MEASAI-'RET OF :OGC; AOIPA;]IYAE?CRIBED BY TOTAL
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT. SILTY o7 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH o e oo STRSA;/L m‘) Exspnssslén ig'-' A'-ngcgm AGE ER THAN 4 INCHES DIVIDED BY
e Liouip LMt FO0SS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY g
PLASTIC SEMISOLID: REQUIRES DRYING 10 FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL AT - RECOMPACTED TRIAXIAL FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R::NI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _L PLASTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET
- MOIST - ™) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIOE 3 70 18 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
OM - OPTIMUM MOISTURE ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: y
oL | SHRINKAGE LIMIT d d : MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
HEOUINES AODITIONAL WATER T0 [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
u L W VERY CLOSE LESS THAN ©.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET ROA
- DRY - @O . . . DWAY DESIGN FILES PROVIDED BY RS&H DATED MAY 2025.
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
SCASTICTTY (] e vouow eucens e [ TNDURATION BORING COLLAR ELEVATIONS OBTAINED USING CARLSON BRX7 GPS.
PLASTICITY INDEX (D) DRY STRENGTH CME-550X [] wero Facen Fincer BiTs X o FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT,PRESSURE, ETc. | REF = REFUSAL
NON PLASTIC 25 VERY LOW [] TuNG.-CARBIE INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS: CT = CORE TERMINATED
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:IOI.‘l,Jl-IEI.RYATFiLAYSTP['EASTIC " Iosrxz:oaz Mf"ljé";"" [] rost HoLE Dicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portasLe HoisT [] wicone *STEEL TEETH [ w0 aucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
o™ . R ]
[X] MOBILE B-29 Ol (] sounoms roo INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 - i 3 AS FLYSCH (Marinos. P and Hoek E., 2000)
0 0 0 0
0 c o} 0 o
From the lithology, structure and surface “« a o« " « a From a description of the lithology, structure and 0 ) $&
conditions of the discontinuities, estimate 35 © 2 2o ac surface conditions (particularly of the bedding o o 285 cOc
the average value of GSI. Do not try to ” 0 c = planes), choose a box 1n the chart. Locate the —~ = 0 0 = E— _&JL._E
be too precise. Quoting a range from 33 8 8 o 8: BJ_‘ position 1n the box that corresponds to the condition 4 o o 9 E’ 88‘1 © BC
to 37 1s more realistic than stating that < < e Lo < of the discontinuities and estimate the average value § < 5 o 5 _§ i
GSI = 35. Note that the table does not 0 ® 0 0 ¢ 5 o« © -5 oy ok
c - C €0 of GSI from the contours. Do not attempt to be too o = 7 o * 90
apply to structurally controlled failures. Fo) Be) < ) ) - 0 -C 0
Wﬁgr% eok planar s':ltr cturol planes are © o + 0 ° 0o precise. Quoting a range from 33 to 37 1s more L 5 = 9 0 =+ T Lo
w uctu 0 (o)l © (6] jad (0]
present 1n an unfavorable orientation 2 ) 0 2&3 2e realistic than giving GSI = 35. Note that the © c 3 a = 2 o o= 8—5 g
with respect to the excavation face, ) S 5 > _‘:néqc) ,_.:"ﬁ Hoek-Brown criterion does not apply to structurally Q0 o z 2 [ 'f: 8& ® 843
these will dominate the rock mass & P o < The 0o controlled failures. Where unfavourably oriented & o 7P o 0= o« C 320
behaviour. The shear strength of surfaces - @ z 20 98 o 9o continuous weak planar discontinuities are present, Eon & L w ED ° 5 & »°
In rocks that are prone to deterioration o < o °% <= < these will dominate the behaviour of the rock mass. ow = _ - £ w " =z
as a result of changes 1n moisture = o« 2 O SPe 4.0 >3 < 2 C 5,0
T 0 — The strength of some rock masses 1s reduced by the =T ' ) 00 20 !
content will be reduced 1f water 1s (@) = -8_' O & 0@ 00 ¢ g d th be ollowsd T 05 § o ) 0 L 05 20
present. When working with rocks 1n the © 8o ) 2o Bao %9,_, presence of groundwater and this can be allowed Tor =0 g < S =) 00”9 g o
foir to very poor categories, a shift to w o 3 i - g%—j‘ o 0« by a slight shift to the right in the columns for faur, Wi g o o w0 > Q%C O 5«
the right may be made Tor wet conditions. b o< EE So oo a5 poor and very poor conditions. Water pressure does IZ 0 - ' g P 0 ' ocg | & 3
Woter pressure 1s dealt with by effective L Folel 8 oL i 83’) x Lo E-: S not change the value of GSI and 1t 1s dealt with by L O 9 z 0 Qe o @ —(‘345 o E-: 8_(:
stress analysis. ) ) ©05 T EX o ey woh using effective stress analysis. SO+ W o5 < 0 OS0¢ | w ok
o > > ox o wwo awzo >0z nao > 5 oo L o= a n 0w >0z
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
rock specimens or massive 1N N/A N/A A, /hick bedded, very blocky sendstone
The effect of pelrtic cootings on the bedding
situ rock with few WldelH Spaced / - plones 1s miumized by the confinement of A
discontinuities ﬁ 4 N the rock moss. In shollow tunnels or slopes
O 80 "] these bedding planes moy caouse structurally
| = controlled instobility.
BLOCKY - well interlocked un- o
disturbed rock mass consistin x 70
of cubical blocks formed by three
o
Intersecting discontinuity sets o B, Sona-  BEFS A C. Sond- D. Si/tstore  BF A E. veok
w 60 stone with ’/‘ég stone ond or silty shale | s1/ts tone
o Z| thin inter- }’}//////fél: si/tstone with sand- or cloyey B C
loyers of 5/‘% w1 similor stone Joyers ) shole with
VERY BLOCKY - interlocked, &) siltstone A omounts sandstone
partially disturbed mass with =z 50 224 A [ayers 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
1
A\ 2 /
B E:J 40 C.D.E.and G - may be more or Vo2 V F. Zectonically deformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but 7 Ly Folded/foul, 30
= mntensively folded/foulted,
folded with angular blocks = this does not change the strength. sheared cloyey shole or siltstone
formed by many i1ntersecting o Tectonic deformation, faulting and ) with broken ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these 7 soncstone layers formng on
of bedding planes or schistosity 5 categories to F and H. olmost chootic structure
<
ui
DISINTEGRATED - poorly inter- & /
locked, heaVIIH broken rock mass g 20 %% C. Unois turbed silty V| W, 7ectorncelly deformed silty
with mixture of angular and ?’///:f/ﬁ?é or cloyey shale with 0l or cloyey shole forming o 10
rounded rock pieces —,:/4//,% or without a few very B chootic structure with pockets H
?.9’% thin sondstone layers of cloy. Thin loyers of
7 %%’@;f&: sandstone are tronsformed
10 B mnto small rock pieces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak Schlstosrtg or shear p]anes — &> Meoans deformation after tectonic disturbance
DATE: 8-13-16
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'23°°'f """" @ RESIDUAL VERY"STH—’F’"WET GRAY BROWN"F'INE SANDY SILT (A= 4) """"" o e o S S S SR S o e o S

- g EXISTING GROUND LINE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY :

*:z ,,,,,,,,, § ,,,,,,,,, § ,,,,,,,,, § ,,,,,,,,, § ,,,,,,,,, § ,,,,,,,,, § ,,,,,,,,, § ,,,,,,,,, ,,,,,,, CERS&H IN MAY. 2025. INFERRED.: STRATIGRAPHY 1IS. DRAWN THROUGH THE BORING,,,? ,,,,,,,,,

_ L _ | | | WITH BOTH PROJECTED ONTO THE: CROSS SECTION
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GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 22

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST R. Welch

SITE DESCRIPTION  Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B1 STATION 86+01 OFFSET 6 ft RT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 22583 ft TOTAL DEPTH 30.5 ft NORTHING 644,249 EASTING 1,015,963 24 HR. Dry

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST R.Welch

SITE DESCRIPTION  Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B1 STATION 86+01 OFFSET 6 ft RT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,258.3ft TOTAL DEPTH 30.5 ft NORTHING 644,249 EASTING 1,015,963 24 HR. Dry

DRILL RIGIHAMMER EFF./DATE

CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE

CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER M. Brewer START DATE 12/17/24 COMP. DATE 12/17/24 | SURFACE WATER DEPTH N/A DRILLER M. Brewer START DATE 12/17/24 COMP. DATE 12/17/24 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH o Tomrl o 25 5 5 100 | o \ 0 SOIL AND ROCK DESCRIPTION CORESIZE NQ TO;AII;I RUN_1001t STRATE
(ft) : : - - /Mol| G| ELEV. (#t DEPTH (ft RUN DRILL L
' ' ' @ @ E'(-f'tE)V ELEV DE(E)TH R(#)N RATE [REC TRAD SoaP- RECTRAD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % ) % % | G| ELEV.(f) DEPTH (ft)
2260 | p237.8 Begin Coring @ 20.5 ft
223781 205 [ 50 [2:32/1.0[ (4.6) [ (2.5 (9.2) [ (6.6) F=A. 2,237.8 Very Slightly Weathered to Fresh, Moderately Hard to Hard, Gray-White 20.5
T I 2,258.3 GROUND SURFACE 0.0) 7 2 f A ’ ’ . !
it — : i 3:28/1.0 [ 92% | 50% 92% | 66% W A~ (Granitic Gneiss), with Close to Moderately Close Fracture Spacing
T \-—2.257:0 ROADWAY EMBANKMENT o7 2235 334110 o5
T - t Asphalt (0.7') i 2:08/1.0 #'./;_ GSl = 50-55
2255 1 | [ Soft, Brown-Gray, Fine Sandy SILT (A-4), 2,232.8] 25.5 0:47/1.0 .//‘_
1 |. . R with trace mica i 5.0 | 2:37/1.0 | (4.6) | (4.1) A
22535¢ 48 | e A B - ] 32110 | 92% | 82% T
I A IR W Boulder ~ 9.7 ft 2230 ] 3:34/1.0 S
T~ - ] . . A
2250 1 i ~— ‘E 2,227.8] 30.5 2:45/1.0 2L 22078 30.5
2924871 96 b —_ - B Boring Terminated at Elevation 2,227.8 ft In Crystalline Rock (Granitic
I T [99/0.2 - 100 ® W Gneiss)
4 L B
2245 1 I Nloome s
224371 146 A L RESIDUAL
1 9 57 - -&es | - W | Very Dense, Gray-Brown-W hite, Silty Fine
1 B A - to Coarse SAND (A-2-4), with trace mica
2240 I i [
223871 196 L [ 22387 19.6
223791 204 160/0.0 ... R .60/0»0§ A 22378 CRYSTALLINE ROCK 20.5
60/0.1 .| . 690 ?— \ Gray-White, (Granitic Gneiss)
2235 él,'ff- Gray-White, (Granitic Gneiss)
A
(P
a0 REC = 92%
T RQD = 66%
a0 GSl = 50-55
2230 S
|/\_
2L 22278 30.5

Boring Terminated at Elevation 2,227.8 ft In
Crystalline Rock (Granitic Gneiss)

NCDOT CORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25




SHEET 23

Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7

Henderson County, North Carolina
Rock Core Photographs
Boring: S7-B1
20.5 to 30.5 Feet

FEET



GEOTECHNICAL BORING REPORT SHEET 24

BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry
SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft) SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B2 STATION 87+43 OFFSET 9ftRT ALIGNMENT -L- 0 HR. N/A BORING NO. S7-B2 STATION 87+43 OFFSET 9ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,270.9ft TOTAL DEPTH 49.3 1t NORTHING 644,389 EASTING 1,015,945 24 HR. 25.4 COLLARELEV. 2,270.91t TOTAL DEPTH 49.3 1t NORTHING 644,389 EASTING 1,015,945 24 HR. 254
DRILL RIGHAMMER EFF.JDATE =~ CG24113 CME-550X 78% 05/06/2024 | DRILLMETHOD  NW Casing W/SPT & Core HAMMER TYPE Automatic DRILL RIGHAMMER EFF.JDATE =~ CG24113 CME-550X 78% 05/06/2024 | DRILLMETHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER L. Ard START DATE 11/13/24 COMP. DATE 12/13/24 | SURFACE WATER DEPTH N/A DRILLER L. Ard START DATE 11/13/24 COMP. DATE 12/13/24 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH o Tomrl o 25 5 5 100 | o \ 0 SOIL AND ROCK DESCRIPTION CORESIZE NQ TO;AII;I RUN 1451t STRATE
(ft) : : : - woll o _ RUN DRILL L
' ' ' BV CEPTHT E'(-f'tE)V ELEV DE(E)TH R(#)N RATE [REC TRAD SoaP- RECTRAD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | % ) % % | G| ELEV.(f) DEPTH (ft)
2275 225602 Begin Coring @ 10.7 ft
T | 2260.Z] 10.7 | 45 |N=60/0.0| (4.3)] (4.1) @3) | (&1) E=A_ 22602 CRYSTALLINE ROCK 10.7
1 1 3:021.01 96% | 91% 96% | 91% P (BOULER)
+ 1 2:35/1.0 =
GROUND SURFACE 00 225571 15.2 2:03/1.0 '_ 22557 Very Slightly Weathered to Fresh, Moderately Hard to Hard, Gray-W hite 15.2
2270 | 2 269 10 | ROADWAY EMBAN'KMENT 1.0 2255 1 50 0515/0-5 G320 0.0y ;i \ (Boulder), with Very Close to Moderately Close Fracture Spacing ]
+ s 8|1 &\4 .- Asphalt (1.0') / il 9:361-01 66% | 42% 0% [ 2.254.2 WEATHERED ROCK 16.7
22674T 35 - Loose, Brown, Silty Fine SAND (A-2-4), ,— —== + 3:09/1.0 (6.6) - (Granitic Gneiss)
T 3 17 -\W‘-) _with trace asphalt fragments and gravel | il 1:36/1.0 78% i CRYSTALLINE ROCK
2265 | 5 26191 6.0 , 5.4 "Siiff, Brown, Fine Sandy SILT (A-4), with ~,__ 85| | 5p5q [2:250.7 202 0:49/1.0 - (BOULER)
3 Z Z 1 s trace organics and gravel | - 5.0 1 1:051.01(3.3) | (0.9) —
T "5 T T T T CoLluviaL T T T T T T gﬂﬂ 8 66% | 18% - Moderately Severely to Slightly Weathered, Medium Hard to Hard,
2.2624% 85 60 [40/0.1 e et ar e et T = Loose, Orange-Brown, Silty Fine to Coarse 8.5 T 0-37/1.0 i Gray-White (Boulder), with Very Close to Close Fracture Spacing
i - * 100106 SAND (A-2-4), with trace organics | 224571 25.2 037110 [ 22457 252
2260 | 2,26021 10.7 10.7 s L SRl : . ,245. §
== 50700 60/0.0 ~_ WEATHERED ROCK . 2245 B N=16 RESIDUAL
T s White-Orange-Brown, (Granitic Gneiss) + - Medium Stiff to Hard, Gray-W hite-Orange, Fine Sandy SILT (A-4), with
T I CRYSTALLINE ROCK T trace to little mica, Manganese Oxide staining
T Gray-W hite (Boulder) 15.2 T _
2255 I WEATHERED ROCK 67| 12240 I N=o
+ (Granitic Gneiss) - 1
T CRYSTALLINE ROCK +
T Gray-White (Granitic Gneiss) T
2250 I 2935 T N=75
2245|2245 1T 258 — 5 ek b el b RESIDUAL 22 2230 I N=16
1 .- »16 Medium Stiff to Hard, Gray-W hite-Orange, 1
—+ A Fine S_andy SILT (A-4), with trace to little 1 22271 438
2,241 6:: 29.3 1 > 7 - / mica, Manganese Oxide staining 1 . /_ - CRYSTALLINE ROCK
2240 1 (3 2225 I N=60/0.0 V,J'./g_ (Granitic Gneiss)
T N~ - - - - - - 4 I// -
1 oSG - - - 1 B
2,236.6+ 34.3 ST S~ - § + Z‘JF;_ 2,221.6 493
2235 T 24 | 26 | 49 S Y/ S T N=60/0.0 - Boring Terminated with Standard Penetration Test Refusal at Elevation
T — 5 -+ — 2,221.6 ft In Crystalline Rock (Granitic Gneiss)
T -t T T o + -
2931 6:: 203 ,/// . 5 T B Note: Very Hard Dirilling at 43.8'
- [a] T r
2230 I mypwge N o I -
J b4 — —
I o] P I r
22264 445 "‘"""""""""“"""& p CRYS OC| EL I .
RYSTALLINE ROCK T B
I 60/0.0 - - - -60/0.0 7} by : = 1 L
2225 1 = (Granitic Gneiss) £ 1 C
1S - o . ) s L
22216+ 493 - & 7L 22216 203| & T i
+ 60/0.0 60/0.0 L Boring Terminated with Standard e 1 L
-+ — Penetration Test Refusal at Elevation g 1 —
T - 2,221.6 ft In Crystalline Rock (Granitic w 4 -
—+ - Gneiss) 3 —+ -
4 L e s L
1 C Note: Very Hard Drilling at 43.8' % T -
4 L % I K
T u [a] <4 -
4 L <
S 4 L
+ - o 4 -
- - X
b 4 -
+ = o 4 L
1 | w
o 4 L
+ - a iR |
4 - [=) 4 -
4 - = 1 -
<+ - w 4 -
1 L @ 1 L
2
4 L 3 T L
1 L a 1 B
w
4 - W 1 R
4 L [} s L
T i o
et 1S L
4 L o} s L
[a]
4 L o 1 L
z




SHEET 25

Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7

Henderson County, North Carolina
Rock Core Photographs
Boring: S7-B2
10.7 to 25.2 Feet

15.2 ft
WEATHERED ROCK
1 2

FEET



NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT
BORE LOG

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry
SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B3 STATION 88+19 OFFSET 4 ftRT ALIGNMENT -L- 0 HR. 16.4
COLLARELEV. 2,277.0ft TOTAL DEPTH 56.2 ft NORTHING 644,464 EASTING 1,015,927 24 HR. Caved
DRILL RIG/HAMMER EFF.JDATE CG29022 Mobile B-29 92% 04/09/2024 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER L. Ard START DATE 12/12/24 COMP. DATE 12/13/24 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t [ 0.5t | |0 25 50 75 100] | NO. | /mol| G | ELEV. () DEPTH (ft)
2280 |
T [ 2,277.0 GROUND SURFACE 0.0)
T T 5 ROADWAY EMBANKMENT
2275 597421 23 | Soft to Medium Stiff, Tan-Brown-Orange,
1 3 2 2 k .. 5S-1249 22% Fine Sandy SILT (A-4(0)), with trace gravel,
4 & o N N
297241 46 . mica, and organics
+ 1 1 7 AR
+ -_*33 - - M 22705 6.5
2270 | 5 060 2| 73 i T T T T T T T eoLLuviaL T T T T T T T
T 6 2 1 @ | BS-1251 15% Very Loose, White-Gray-Orange, Silty Fine
2.2674T 96 P D M R 2,267.4  to Coarse SAND (A-2-4), with trace mica 9.6
i 5248002 N L WEATHERED ROCK
2265 1 o White-Gray-Brown, (Granitic Gneiss)
2262 AT 146
T 9 36 [64/0.3 I
2960 T - 100089
2,257.4T 19.6
:: 73 127/0.2 : 50@/0;7
2255 —+ I S ST 22545 ___ __________ 2
T+ |~ - - -~ RESIDUAL
225241 246 S e e Stiff to Very Stiff, Gray-W hite-Orange, Fine
T 1 8 18 Y e R M Sandy SILT (A-4(0)), with trace mica,
2250 T 2 I e I Manganese Oxide staining
T /
1S -
2,247 AT 29,6 VAR R R R
i N RN R I S I I I | =SFE RLC
2245 4 \ 22445 g
T AL Medium Dense, White-Gray-Orange, Silty
224241 346 e e Fine to Coarse SAND (A-2-4)
T 14 9 8 .- \1-7 R RN BN w 2,241.4 35.6
2240 T R S I e Stiff to Very Stiff, Orange-Gray-White, Fine
- A} to Coarse Sandy SILT (A-4(0)), with trace
T \ gravel-sized rock fragments and mica
2,237.4T 39.6 N
i 013 NN Nl I I w
2235 I
2232 AT 446
+ 3 5 10 5S-1259 34%
2230 I
2,227 AT 49,6
T 5 6 11 M
2225 I
2222 4T 546 o 2,222.4 54.6
T 6 [94/0.3 B WEATHERED ROCK
22208+ 562 50/0.0 —— 18858:8 = 22208 \ Gray-White, (Granitic Gneiss) 56.2
T ’ B Boring Terminated with Standard
1 B Penetration Test Refusal at Elevation
1 | 2,220.8 ft On Crystalline Rock (Granitic
1 | Gneiss)

SHEET 26



NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 27

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Tomasic WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Tomasic
SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft) SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B4 STATION 89+15 OFFSET 8ftRT ALIGNMENT -L- 0 HR. 26.6 BORING NO. S7-B4 STATION 89+15 OFFSET 8ftRT ALIGNMENT -L- 0 HR. 26.6
COLLARELEV. 2,284.7 ft TOTAL DEPTH 54.9 ft NORTHING 644,559 EASTING 1,015,914 24 HR. 27.2 COLLARELEV. 2,284.7 ft TOTAL DEPTH 54.9 ft NORTHING 644,559 EASTING 1,015,914 24 HR. 27.2
DRILL RIGHAMMER EFF./DATE  CG23639 CME-550X 90% 03/10/2023 | DRILL METHOD  NW Casing W/SPT & Core HAMMER TYPE  Automatic DRILL RIGHAMMER EFF./DATE ~ CG23639 CME-550X 90% 03/10/2023 | DRILL METHOD  NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER J. Kiker START DATE 12/16/24 COMP. DATE 12/17/24 | SURFACE WATER DEPTH N/A DRILLER J. Kiker START DATE 12/16/24 COMP. DATE 12/17/24 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH o Tomrl o 25 5 5 100 | o \ 0 SOIL AND ROCK DESCRIPTION CORESIZE NQ TO;AII;I RUN 1751t STRATE
(ft) . . . - Lol 6 : RUN DRILL L
' ' ' BV CEPTHT E'(-f'tE)V ELEV DE(E)TH R(#)N RATE [REC TRAD SoaP- RECTRAD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | % ) % % | G| ELEV.(f) DEPTH (ft)
2285 | 22847 GROUND SURFACE 00| [2251.8 S — o Begin Coring @ 32.9 ft
e 2, 5 » O oc. 2.0 [N=60/0.0| (1.6) | (0.8 1.6) | (0.8 - 2,251.8 Boulder 32.9
22833 14 NN R ROADV)’\':‘Yh'Z?{'%Ag;‘ME”T 2250 | 2249.8] 34.9 317/1.0 o | @8 o | &5 osg zg@s____________(___l____________s_ztg
2281.74+ 3.0 4 § § - *14\ - - - - M B ::.'._ Medium Bense t.o Dense 1 5.0 gggﬂo 10.0) | (0.0) 7 Very Stiff, Orange-Gray-White, Fine Sandy SILT (A-4), with trace mica,
2280 T S| S A M L 50707 Tan-Orange-White-Brown, Silty Fine SAND 50 T 8%%”8 0% | 0% Manganese Oxide staining
-+ === == (A-2-4), with trace gravel and organics Vankmin 1 0:35/1.0
227837 64 1- - ) o TT T T TURESIDUAL T T T T 2245 | 2,244.8] 39.9 0:24/1.0
2276.7+ 8.0 3 4 2 +_6. : M Medium Stiff, Orange-White-Gray, Fine 1 N=16
I 4 g 9203 | L=t ———=F - —F —— —— 2276.2 Sandy SILT (A-4), with trace mica 85| 1 =
2275 4 100/0.89 WEATHERED ROCK T 5 2,241.3 434
+ - - - - - - - Gray-W hite-Orange, (Granitic Gneiss) 2240 | 2:240.3T 44.4 N=100/0.9 2,240.3 WEATHERED ROCK 154
T R I R B - 22722 . 425 Lo SRE 0.5 AN=60/0.0] (0.4) | (0.4) (10.0)[ (8.7) ;"2__ \ (Granitic Gneiss) /
2271.7+ 13.0 > 3 5 e e e i e RESIDUAL 1 5.0 —‘2‘88;0% 80% |\ 80% 95% | 83% ?'JI;/?_ CRYSTALLINE ROCK
2270 1 . *12 . Medium Stiff to Stiff, 1 300110 | 4.8) | (4.2) Vil Very Slightly Weathered to Fresh, Medium Hard to Very Hard,
1 j " o Brown-Gray-W hite-Orange, Fine Sandy 1 3:18/1.0 [ 96% | 84% ?'J;?_ Gray-White, (Granitic Gneiss), with Very Close to Moderately Close
T VAN SILT (A-4(0)), with trace mica, Manganese 2235|2,234.8] 49.9 ?%1; 8 Vi Fracture Spacing
2266.74 18.0 e Oxide staining 1 50 M 5710 4.8) [ 4.1) ?'IJ;?_
1 4 3 4 - 55-3014 + 4:02/1.0 | 96% | 82% - GSI| =65-70
2265 1 L 2 1 4:45/10 a5
1 4 5:34/1.0 -
1 1 2230 | 2.229.8] 54.9 5:20/1.0 4 22208 54.9
22617+ 23.0 _| o +1 N Boring Terminated at Elevation 2,229.8 ft In Crystalline Rock (Granitic
1 3 2 5 * - —+ - Gneiss)
2260 I i 1 L
4 ]- - + -
1 i - T N
2,256.7+ 28.0 5 5 3 1 T B
2255 1 L SN 1 L
4 | 4 L
4 bo- - . -+ -
2,2561.8+ 329 I T B ® 329 T B
1 60/0.0 .. R _ 7.60/0.0 + -
2250 I (Boulder) 349 + -
1 AT T T T - ~ 7 7 Very Stiff, Orange-Gray-White, Fine Sandy | + -
1 R SILT (A-4), with trace mica, Manganese © -T —
1 -9 - Oxide staining g T B
2245 1 1 N 1 i
2244 3T 404 T 5 T i
T 4 5 11 T 6 0]
4 . had - —
2241 8:: 429 7 70 130/0.1 : :I—:—' —_—_—————— —:—: —: :— g’gigg 434 8| :: :
2240 [2,240.3T 444 100,0'6* 240 WEATHERED ROCK | I C
T 60/0.0 ~60/0.0 ?__ \ Gray-White, (Granitic Gneiss) / z 1 I
I v~ CRYSTALLINE ROCK a 4 L
1 Vil (Granitic Gneiss) Q 4 L
<+ ~ = w -+ -
2235 T ZZ_ REC = 95% £ 4 L
T 1 RQD = 83% ' —+ |
I il GSI =65.70 s} -+ -
4 - (O] + -
2230 T 22298 sa9| & + -
1 o Boring Terminated at Elevation 2,229.8 ft In E T -
4 - Crystalline Rock (Granitic Gneiss) = —+ -
I : 5 I :
1 - n 4 L
1 L = 1 |
[=]
4 R a -+ -
4 L < + -
o
4 R 2 4 L
— - X -+ -
74
-4 - o T -
-+ - L -T —
w
4 R 2 4 L
4 R 8 4 L
4 | s 4 L
4 R w 4 L
1 L " =4 L
2 4 -
T B o)
+4 - [a] T -
w 4 -
T — ['q
4 R o) 4 L
1 r o 1 -
s
4 R 5 4 L
=] 4 -
T - o)
b4 =+ -




32.9 1t

Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7
Henderson County, North Carolina

Rock Core Photographs
Boring: S7-B4
32.9 to 54.9 Feet

34.9 ft

BOULDER SOIL

FEET

SHEET 28



NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT
BORE LOG

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry
SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B5 STATION 89+84 OFFSET 6 ft RT ALIGNMENT  -L- 0 HR. 22.8
COLLARELEV. 2,289.8 ft TOTAL DEPTH 31.1ft NORTHING 644,626 EASTING 1,015,899 24 HR. 255
DRILL RIGHAMMER EFF./DATE CG29022 Mobile B-29 92% 04/09/2024 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER M. Brewer START DATE 12/11/24 COMP. DATE 12/12/24 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t [ 0.5t | |0 25 50 75 100] | NO. | /mol| G | ELEV. () DEPTH (ft)
2290 | 2,289.8 GROUND SURFACE 0.0
2,288.81 1.0 I 83 ROADWAY EMBANKMENT
T 20 6 | 6 . f 12 Asphalt (0.8")
208601 38 -/ - Medium Dense, Gray, Silty Fine SAND ,— 39
/- - - (A-2-4), with trace gravel
2285 3 4 2 |lge ottt m e v Weecd), with trace gravel . J
2083 8‘ i 6.0 _.”\ Medium Stiff to Very Stiff, Orange-Gray,
T 5 5 19 NS Fine Sandy SILT (A-4), with trace gravel
T .1 R & } and organics 8.0
2980 22810] 88 T . AR IR IR IR PO ~ T T Medium Dense, Gray, Gravelly Fine SAND™ _9;
- —f13 ,260. -1-| :
T T Soft, Orange, Fine Sandy SILT (A-4)
1 :';'I _________RE_SWJU_AL_______1_2g
2275 2216 0__ 138 5 8 12 o +2c Very Stiff, Gray-White, Fine Sandy SILT
I ol
2271.0] 188 S Il I 18.8
2270 1 15 [85/0.4 WEATHERED ROCK
1 ... _100/0.9 Gray, (Granitic Gneiss)
:: : :—:—'-—'—'—'—'--'—'—'—'—.—"—'—:—‘ ———————————————————Z—SQ
2,266.0| 238 E oo - - RESIDUAL
2265 1 1 7 5 —@12 Stiff, White-Gray-Orange, Fine Sandy SILT
1 o A-4)
I S (
22610] 288 -l
S I R I B 2,260.5 29.3
2260 - 51 7 [es04 =S S S === WEATHERED ROCK
22587+ 311 50700 CELNE N B SN BN - 128;8:8 2t 22587  Gray-Orange-White, (Granitic Gneiss) —31-1]

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,258.7 ft On Crystalline Rock (Granitic
Gneiss)

SHEET 29



NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 30

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION  Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B6 STATION 90+89 OFFSET 11 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,296.6 ft TOTAL DEPTH 245t NORTHING 644,730 EASTING 1,015,883 24 HR. 124

SITE DESCRIPTION  Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B6 STATION 90+89 OFFSET 11 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,296.6 ft TOTAL DEPTH 2451t NORTHING 644,730 EASTING 1,015,883 24 HR. 124

DRILL RIGIHAMMER EFF./DATE

CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD  NW Casing W/SPT & Core

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE

CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD  NW Casing W/SPT & Core

HAMMER TYPE  Automatic

DRILLER M. Brewer START DATE 12/11/24 COMP. DATE 12/13/24 | SURFACE WATER DEPTH N/A DRILLER M. Brewer START DATE 12/11/24 COMP. DATE 12/13/24 SURFACE WATER DEPTH N/A
eLev| DRVE Ipgpri  BLOW COUNT BLOWS PER FOOT save. (W /| SOIL AND ROCK DESCRIPTION CORE SIZE NQ TOTALRUN 90 ft
® | ") ) | o5t | 05| 05| |0 25 50 75 100( [ NO RUN STRATA
- - - - /™ol G | ELEV. (#t DEPTH (it RUN DRILL L
' ' ' @ = E'(-f'tE)V ELEV DE(E)TH R(#)N RATE [REC TRAD SoaP- RECTRAD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | % | % i % | % | G| ELEV.(f) DEPTH (ft)
2300 | p281.08 Begin Coring @ 15.5 ft
T i 2280 | ZZ8T.T 155 | 4.0 |N=60/0.0] (3.9) | (3.8) (89) [ (87) =4 22811 CRYSTALLINE ROCK 155
T i T 268”8 98% | 95% 99% | 97% V,J'./g_ Very Slightly Weathered to Fresh, Moderately Hard to Very Hard,
+ L 2,296.6 GROUND SURFACE 0.0) 4 4'51/1.0 = Gray-White-Orange (Granitic Gneiss), with Close to Wide Fracture
9295 | 2295.6F 10 - - C ROADWAY EMBANKMENT 227711195 L 431104 A < Spacing
-+ 2 2 1 _f3 5S-1238 24% |— Soft, Tan-Gray, Fine to Coarse Sandy SILT 2975 + : g%ﬂg 1(000/) gs'ﬂ/) ',// - B
2,292 ’5:: 41 L - 22931 (A-4(0)), with trace organics, gravel, and __ 35 T o610 o o f.’/j__ GSI = 80-85
T 1 5 1 I” - N ___ _____meea_ _____ _ | T 12:16/1.0 I
2,290.6+ 6.0 | ST M I_\_ Soft to Stiff, Orange, Slightly Plastic Fine to 227217 24.5 13:28/1.0 2 22721 245
2290 T 22 | =N ENE Coarse Sandy CLAY (A-6(4)), with trace Boring Terminated at Elevation 2,272.1 ft In Crystalline Rock (Granitic
1 \4_ .. S-1231 24% N organics and gravel Gneiss)
1 M- LN
2,287.57 9.1 > = 5 ) \'b' i M LN Boulder ~ 11.0 ft
2085 | 228567 1.0 1 . 913 S Sttt e Y t\-
T - " VIN-
2,282 5T 14.1 R !—\— 2,282.5 14.1
5081 1T 155 [10003 - 100/0.3 74 22811 WEATHERED ROCK ) 15.5
2280 60/0.0  °60/0.0 = Gray-White-Orange, (Granitic Gneiss) /™~ |
T J CRYSTALLINE ROCK
1 %"/7: Gray-W hite-Orange, (Granitic Gneiss)
(P
so7s I %"/7: REC= 99%
T A RQD= 97%
T o GSI= 80-85
(P
T ?.‘5' 2,272.1 24.5

Boring Terminated at Elevation 2,272.1 ft In
Crystalline Rock (Granitic Gneiss)

NCDOT CORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25




SHEET 31

Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7

Henderson County, North Carolina
Rock Core Photographs
Boring: S7-B6
15.5t0 24.5 Feet

0 1 2

FEET



GEOTECHNICAL BORING REPORT
BORE LOG

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B7 STATION 94+08 OFFSET 7 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,319.1ft TOTAL DEPTH 13.8 ft NORTHING 645,044 EASTING 1,015,872 24 HR. Dry

NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

DRILL RIGHAMMER EFF./DATE CG23639 CME-550X 90% 03/10/2023 | DRILL METHOD Wash Boring HAMMER TYPE Automatic
DRILLER J. Kiker START DATE 12/18/24 COMP. DATE 12/18/24 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t [ 0.5ft | |0 25 50 75 1001 | NO. | moi| 6 | Eev.@ DEPTH (ft)
2320
23194 GROUND SURFACE 2.0
| o I ROADWAY EMBANKMENT -
231727 1.9 [27° 2N Asphalt (0.4) /
231541 37 2 2 3 [T M ::::-_ Very Loose to Loose, Gray-Orange-Brown,
2315 = 12 1 ] v LB Silty Fine to Coarse SAND (A-2-4), with
4 o . . :::Z'_ trace gravel and organics
23124F 67 b &
i S22 ¥4 T 55-3041 29% |
23101231001 91 ot 9.1
] 100/0.3 _100/0.3! =~ WEATHERED ROCK
i ’ﬁ White-Gray, (Granitic Gneiss)
] o5 CRYSTALLINE ROCK
213053T 138 .- - - A 23053 (Granitic Gneiss) 13.8
6070.0 60/0.0 Boring Terminated at Elevation 2,305.3 ft In

Crystalline Rock (Granitic Gneiss)

Note: Very Hard Drilling at 9.6

SHEET 32



NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 33

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry
SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft) SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B8 STATION 94+88 OFFSET 7 ftRT ALIGNMENT -L- 0 HR. N/A BORING NO. S7-B8 STATION 94+88 OFFSET 7 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,326.9ft TOTAL DEPTH 16.7 ft NORTHING 645,123 EASTING 1,015,886 24 HR. 1.1 COLLARELEV. 2,326.9ft TOTAL DEPTH 16.7 ft NORTHING 645,123 EASTING 1,015,886 24 HR. 1.1
DRILL RIGIHAMMER EFF./DATE =~ CG23639 CME-550X 90% 03/10/2023 | DRILL METHOD  SPT Core Boring HAMMERTYPE  Automatic DRILL RIGIHAMMER EFF./DATE = CG23639 CME-550X 90% 03/10/2023 | DRILL METHOD  SPT Core Boring HAMMERTYPE  Automatic
DRILLER J. Kiker START DATE 12/18/24 COMP. DATE 12/18/24 | SURFACE WATER DEPTH N/A DRILLER J. Kiker START DATE 12/18/24 COMP. DATE 12/18/24 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH o Tomrl o 25 5 5 100 | o \ 0 SOIL AND ROCK DESCRIPTION CORESIZE NQ TO;AII;I RUN_9.91t STRATE
ft ) ) ) ) G _ RUN DRILL L
® . : ' Mol ELEV. (1) DEPTH® E'(-f'tE)V ELEV DE(E)TH R(#)N RATE [REC TRAD SoaP- RECTRAD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) [ ‘o % i % % | G| ELEV.(f) DEPTH (ft)
2330 | PIZ209 Begin Coring @ 6.8 ft
T Z320T| 68 | 49 |N=60/0.0| (4.6)| (4.1) 9.6) | (8.9) B2 23201 CRYSTALLINE ROCK 68
1 i ] %gggﬂ-o 94% | 84% 97% | 90% /':4 Slightly Weathered to Fresh, Moderately Hard to Hard, Gray-White,
2,326.9 GROUND SURFACE 0.0 ] 555110 =~ (Granitic Gneiss), with Very Close to Moderately Close Fracture Spacing
1 . o0 ROADWAY EMBANKMENT RAY i 2:32/1.0 o
2325 | 53048l 21 | t-’:‘ L Asphalt (0.6') / 2315 |2,315.2T 11.7 2:05/1.0 %’7 GSI=70-75
T ST 217 |[as- 55-3044 33% | [of ROADWAY EMBANKMENT ] S0 42O | ) [~
239907 47 I-- - - W&y Very Loose, Brown, Silty Fine to Coarse - 5:46/1.0 ° ° 57
T ] ] 2 - - - - M |_:.-'_:-- SAND (A-2-4), with trace gravel and E 3:25/1.0 %
2320232017 6.8 +3 C ST ® L[] 2,320.1 organics 6.8 2,310.2T 16.7 6:14/1.0 2 23102 16.7
60/0.0 i _b‘_)/O_'O ’i’ff CRYSTALLINE ROCK T Boring Terminated at Elevation 2,310.2 ft In Crystalline Rock (Granitic
éJ!fg (Granitic Gneiss) Gneiss)
\ A% REC = 97%
2315 = RQD =90%
?'J'ff GSI =70-75
7
2 23102 16.7

Boring Terminated at Elevation 2,310.2 ft In
Crystalline Rock (Granitic Gneiss)

NCDOT CORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25




Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7
Henderson County, North Carolina
Rock Core Photographs
Boring: S7-B8
6.8 to 16.7 Feet

FEET

SHEET 34



GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 35

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B9 STATION 95+76 OFFSET 6 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,333.6ft TOTAL DEPTH 15.9 ft NORTHING 645,211 EASTING 1,015,895 24 HR. 6.4

WBS DF18314.2045417 TIP N/A COUNTY HENDERSON GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B10 STATION 96+28 OFFSET 7ftLT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,337.9ft TOTAL DEPTH 9.0t NORTHING 645,264 EASTING 1,015,884 24 HR. 6.1

DRILL RIGIHAMMER EFF./JDATE  CG23639 CME-550X 90% 03/10/2023

| DRILL METHOD Wash Boring

HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF./DATE  CG23639 CME-550X 90% 03/10/2023

| DRILL METHOD  Wash Boring

HAMMER TYPE  Automatic

NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

DRILLER J. Kiker START DATE 12/18/24 COMP. DATE 12/18/24 | SURFACE WATER DEPTH N/A DRILLER J. Kiker START DATE 12/17/24 COMP. DATE 12/17/24 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(E)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft | |0 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (ft) (ft) 0.5t | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. | /voll &
2335 | 2340 |
4 | 2,333.6 GROUND SURFACE 0.0 41 L
I | C ROADWAY EMBANKMENT 23319 GROUND SURFACE 82
23318] 18 [ Asphalt (1.7) 17 T 1. - ROADWAY EMBANKMENT
< 2 ) M IE phaz i) . 233617 18 I g Asphalt (0.5 /
2330 T o4 - Loose, Black-Gray, Silty Fine to Coarse  ,— —22{ | 2335 70 5 7 - -1 - ES303d M oF . ]
2.329.6+ 4.0 L o ; - @13 4 Ol— Medium Dense, Gray, Fine to Coarse
2 2 1 I < oros || \__S_A’lD_(A_Zi)’LN'tha(Egafl__J 233437 36 N 9 Sandy GRAVEL (A-1
1 f_3 oo 5S-3037 25% |_ Soft, Tan-Orange, Fine to Coarse Sandy T 6 16 T 0T e g andy (A-1-a)
232691 6.7 o V- SILT (A-4(0), A-4(3)), with trace mica, T _ R I Vg .., os
1 1 1 organics, and gravel 233111 6.8 [ S EP R, ,331. :
2325 ., ] 95 92 - M t 9 9 2330 I 60/0.0 60/0.09 < CRYSTALLINE ROCK
. |. . H 232891 90 7 2,328.9 (Granitic Gneiss) 9.0
J WOHIWOHT - 2 ( Z2 5S-3039 25% |~ 60/0.0 bO/O'O‘ Boring Terminated with Standard
i |- - | Penetration Test Refusal at Elevation
2320 E |- L 2,328.9 ft In Crystalline Rock (Granitic
2.319.6+ 14.0 i — g 14.0 Gneiss)
] 60/0.0 = - -.760/0.0 <« CRYSTALLINE ROCK
231774+ 159 S0 0 g 23177 (Granitic Gneiss) 15.9

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,317.7 ft In Crystalline Rock (Granitic

Gneiss)




NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 36

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry
SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft) SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B11 STATION 96+66 OFFSET 71{tRT ALIGNMENT -L- 0 HR. N/A BORING NO. S7-B11 STATION 96+66 OFFSET 71{tRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,340.4 ft TOTAL DEPTH 21.9ft NORTHING 645,300 EASTING 1,015,901 24 HR. 13.6 COLLARELEV. 2,340.4 ft TOTAL DEPTH 21.9ft NORTHING 645,300 EASTING 1,015,901 24 HR. 13.6
DRILL RIGIHAMMER EFF./DATE =~ CG23639 CME-550X 90% 03/10/2023 | DRILLMETHOD  NW Casing W/SPT & Core HAMMERTYPE  Automatic DRILL RIGIHAMMER EFF./DATE = CG23639 CME-550X 90% 03/10/2023 | DRILLMETHOD NW Casing W/SPT & Core HAMMERTYPE Automatic
DRILLER J. Kiker START DATE 12/17/24 COMP. DATE 12/17/24 | SURFACE WATER DEPTH N/A DRILLER J. Kiker START DATE 12/17/24 COMP. DATE 12/17/24 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH o Tomrl o 25 5 5 100 | o v 0 SOIL AND ROCK DESCRIPTION CORE SIZE NQ TO;AII;I RUN 13.0ft S
ft ) ) ) . G : RUN DRILL L
® . : ' Mol ELEV. (1) DEPTH(®) E'(-f'tE)V ELEV DE(E)TH R(#)N RATE [REC TRAD SoaP- RECTRAD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | % ) % % | G| ELEV.(f) DEPTH (ft)
2345 | p331.4 Begin Coring @ 8.9 ft
1 i 5330 | 2:951-01 89 [ 3.0 [N=60/0.0( (2.8) [ (2.1) (12.8)|(T1.8) =4 23315 CRYSTALLINE ROCK 8.9
1 L . %gggﬂ-o 93% | 70% 98% | 91% ?J'g Slightly Weathered to Fresh, Moderately Hard to Very Hard, Gray-White,
1 r 2,328.5+ 11.9 — 35710 50 @8 = (Granitic Gneiss), with Very Close to Wide Fracture Spacing
+ L 2.340.4 GROUND SURFACE 2.0 ] 0 12311070 0O | (41 C~ -
2 + 1 i ROADWAY EMBANKMENT ' ] 2:36/1.0 | 100% | 96% 7 GSIE70-75
T i- W Asphalt (0.4) / 2325 - 290110 s
233691 35 1° f] Loose, Orange-Brown, Silty Fine to Coarse 2,323.5+ 16.9 3:42/1.0 2
i 5 4 2 +6_ Mk SAND (A-2-4), with trace gravel b 5.0 | 3:57/1.0 | (5.0) | (4.9) VIJ/T
2335233541 50 1 > 3 Lf] . 2:59/1.0 [100% | 98% A
23336+ 68 ©o——_1_ . - ML 2320 1 2:4311.0 i
e T W — 2:51/1.0 12
] 2 [98/04 T T T e 3 (Boulder) : o
233151 89 ] 100/0.9* i 5315 8.9 2,318.5+ 21.9 2:42/1.0 A 23185 . ' ' . _ 219
2330 50/0.0 . .60/0.0 % CRYSTAITLINE ROCK Boring Terminated at ElevatlonGZr,{’gSBs.? ft In Crystalline Rock (Granitic
;;g (Granitic Gniess)
7 REC=98%
a 7 - 0
v 1= RQD=91%
2325 A~ GSI=70-75
2
2320 f'l’/j
A4 23185 21.9

Boring Terminated at Elevation 2,318.5 ft In
Crystalline Rock (Granitic Gneiss)

NCDOT CORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25




SHEET 37

Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7

Henderson County, North Carolina
Rock Core Photographs
Boring: S7-B11
8.9 t0 21.9 Feet

0 1 2

FEET



GEOTECHNICAL BORING REPORT
BORE LOG

WBS DF18314.2045417

| TIP NA

| COUNTY HENDERSON

| GEoLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7

BORING NO. S7-B12

STATION 97+55

OFFSET 9ftRT

ALIGNMENT  -L-

COLLARELEV. 2,346.8 ft

TOTAL DEPTH 12.7 ft

NORTHING 645,386

EASTING 1,015,922

GROUND WTR (ft)
0 HR. N/A
24 HR. 03

DRILL RIGIHAMMER EFF./JDATE  CG23639 CME-550X 90% 03/10/2023

| DRILL METHOD Wash Boring

HAMMER TYPE = Automatic

NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

DRILLER J. Kiker START DATE 12/17/24 COMP. DATE 12/17/24 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5f | |0 % 50 5 1001 | NO. | /mol| 6 | ELev. DEPTH (f)
2350
:: GROUND SURFACE 0.0
4 R ROADWAY EMBANKMENT —=
2345 | 9 344 19 | Asphalt (0.5") /
a1l a7 2 7 - 11 - 5S-3023 Loose to Medium Dense,
7 3 ‘ - - Orange-Gray-W hite, Silty Fine to Coarse
T 7 - SAND (A-2-4), with trace gravel
2340 | 234017 67 Ao S 6.7
T 60/0.0 60000 CRYSTALLINE ROCK
233781 90 o (Granitic Gneiss)
T 50/0.0 T 60/0,0
2335 T
23341 127 ‘ 7 2,334.1 12.7
6070.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,334.1 ft In Crystalline Rock (Granitic

Gneiss)

SHEET 38



NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 39

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry
SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft) SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B13 STATION 98+06 OFFSET 9ftRT ALIGNMENT -L- 0 HR. N/A BORING NO. S7-B13 STATION 98+06 OFFSET 9ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,351.2ft TOTAL DEPTH 16.1 ft NORTHING 645,437 EASTING 1,015,932 24 HR. Dry COLLARELEV. 2,351.2ft TOTAL DEPTH 16.1 ft NORTHING 645,437 EASTING 1,015,932 24 HR. Dry
DRILL RIGIHAMMER EFF./DATE =~ CG23639 CME-550X 90% 03/10/2023 | DRILL METHOD  SPT Core Boring HAMMERTYPE  Automatic DRILL RIGIHAMMER EFF./DATE = CG23639 CME-550X 90% 03/10/2023 | DRILL METHOD  SPT Core Boring HAMMERTYPE  Automatic
DRILLER J. Kiker START DATE 12/17/24 COMP. DATE 12/17/24 | SURFACE WATER DEPTH N/A DRILLER J. Kiker START DATE 12/17/24 COMP. DATE 12/17/24 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH o Tomrl o 25 5 5 100 | o v 0 SOIL AND ROCK DESCRIPTION CORE ?:55 NQ e TO;AII;I RUN 1201t STRATA T
ft . . . . G i
® . : ' Mol ELEV. (1) DEPTH(®) E'(-f'tE)V ELEV DE(E)TH R(#)N RATE [REC TRAD Sﬁgp' RECTRAD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % ) % % | G| ELEV.(f) DEPTH (ft)
2355 | $347.09 Begin Coring @ 4.1 ft
T B Z37T] 4T [ 2.0 |[N=60/0.0] (2.0) | (1.7) (10.6)[ (8.0) B=A_ 23471 CRYSTALLINE ROCK 41
1 L 2345(2,34517 6.1 g;}gﬂ-g 100%/ 85% 88% | 67% %_ Slightly Weathered to Fresh, Moderately Hard to Hard, Gray-W hite-Black,
1 L GROUND SURFACE 1 5.0 2:05/1.0 @5)| (29 = (Granitic Gneiss), with Very Close to Moderately Close Fracture Spacing
53510 a2 N 381 ' 1 17:49/1.0 | 90% | 58% v~
2350 T 100/0.4 100/0.29 — ROADWAY EMBANKMENT 1491 -~ GSI=50-55
T C Asphalt (0.2') T 324/11.0 I
1 e A b a7 WEATHERED ROCK » 2340 | 2,340.1T 11.1 2:33/1.0 #/'f o
2341 1__ 500 - 60008 = Graﬁ;@;‘?ﬁ[ﬁ!‘ﬁo%?f'ss) . I o0 1 3580 §§§3/3 (63;3'?/3 V.l’/'/f -
2345 S - ) 3:20/1.0 =
T e (Granitic Gneiss) 1S 56810 -~
+ 7+ =+ . . 7+
1 A aao 2,335.17 16.1 1:54/1.0 ' 2,335.1 16.1
1 V"/.j_ 558:2?0//" Boring Terminated at Elevation 2,335.1 ft In Crystalline Rock (Granitic
1 T A ol Gneiss)
2340 V.‘/'f GSI=50-55
1 =
T ST 2,335.1 161

Boring Terminated at Elevation 2,335.1 ft In
Crystalline Rock (Granitic Gneiss)

NCDOT CORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25




SHEET 40

Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7

Henderson County, North Carolina
Rock Core Photographs
Boring: S7-B13
4.1t016.1 Feet

FEET



GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 41
BORE LOG CORE LOG

NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry
SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft) SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B14 STATION 99+85 OFFSET 15ftLT ALIGNMENT  -L- 0 HR. N/A BORING NO. S7-B14 STATION 99+85 OFFSET 15ftLT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2364.7 ft TOTAL DEPTH 25.8 ft NORTHING 645,616 EASTING 1,015,898 24 HR. 11.4 COLLARELEV. 2,364.7 ft TOTAL DEPTH 25.8 ft NORTHING 645,616 EASTING 1,015,898 24 HR. 11.4
DRILL RIGHAMMER EFF./DATE ~ CG23639 CME-550X 90% 03/10/2023 | DRILL METHOD  SPT Core Boring HAMMER TYPE  Automatic DRILL RIGHAMMER EFF./DATE ~ CG23639 CME-550X 90% 03/10/2023 | DRILL METHOD  SPT Core Boring HAMMER TYPE  Automatic
DRILLER J. Kiker START DATE 12/18/24 COMP. DATE 12/18/24 | SURFACE WATER DEPTH N/A DRILLER J. Kiker START DATE 12/18/24 COMP. DATE 12/18/24 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH o Tomrl o 25 5 5 100 | o \ 0 SOIL AND ROCK DESCRIPTION CORESIZE NQ TO;AII;I RUN 2101t STRATE
() . . . Aol e _ RUN DRILL L
' ' ' ELEV.(® DEPTH® E'(-f'tE)V ELEV DE(E)TH R(#)N RATE [REC TRAD SoaP- RECTRAD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | 9 % i % % | G| ELEV.(f) DEPTH (ft)
2365 GROUND SURFACE 0.0l $359.89 - Begin Coring @ 4.8 ft
T T 2991 % 7.0 | N=60/0.0] (0.8) | (0.0) (11.0)| (7.0) B=A. 23599 CRYSTALLINE ROCK 48
2,363.0] 1.7 S | Very sz(f) g?g\\'NAnYFENeBQNa,wSﬂ (A-4) iggg‘gz_—é‘g— 5.0 1:40/1.04 80% A\ 0% 95% | 60% é"‘.//g_ Moderately Severe to Moderately Weathered, Very Soft to Moderately
T 3 7| 17 - S it ' i ' 2.7 1 1:391.0 =5y ' 32y A Hard, White-Tan-Black-Gray-Orange, (Granitic Gneiss), with Very Close
24 with trace gravel and organics 5% 1:25/1.0 | (6.0) | (3.2) 7 I
2361171 36 R G AN AR PR S . 1 1:30/1°0 | 100% | 64% é,',./e_ to Moderately Close Fracture Spacing
2360 [5 3509 ag | 43 5702 r00078 . RESIDUAL 45 2355 I 1:2918 =l
T 60/0.0 D D Very Stiff, Gray-Brown, Fine Sandy SILT 2,353.9] 10.8 2:14/1.0 S GSI=45-50
1 . (A-4) T 5.0 | 2:01/1.0 | (4.6) | (3.8) ﬁ’/'f_
1 WEATHERED ROCK 1 1:10/1.0 | 92% | 76% 7 A .56 '
355 1 Brown-Gray, (Granitic Gneiss) 2350 1 1 15;1.0 ’ ’ ?T’/'f_ Weathered Zone: 5.6 t0 6.1
A1 1:09/1.0 VA
+ CRYSTALLINE ROCK 2,348.9] 15.8 1:28/1.0 £
+ (Granitic Gneiss) 50 (12110 25) | (0.0) 7 2,348.3 16.4
I 950 I ~ | 1:03/1.0 | 50% | 0% (0.7) [ (0.0) WEATHERED ROCK
+ REC=95% 111/1.0 22% | 0% Brown, (Granitic Gneiss)
2350 T RQD=60% 2345 I 1:36/1.0 A 2,345.1 19.6
—+ GSI=45-50 2,343.9] 20.8 1:12/1.0 (6.2) | (4.2) A CRYSTALLINE ROCK
1 > Weathered Zone: 5.6' to 6.1 164 T 50 | 2411.0 | (5.0) | @.2) 100%| 68% é"‘./g_ Moderately Severe to Slightly Weathered, Medium Hard to Hard,
T 3 WEATHERED ROCK 1 2:07/1.0 [100% | 84% A Brown-Gray-W hite, (Granitic Gneiss), with Very Close to Close Fracture
1 B Brown, (Granitic Gneiss) 1 1:49/1.0 é,',fe_ Spacing
2345 I R 19.6 2340 £ 2:14/1.0 =
T < CRYSTALLINE ROCK 2,338.9] 25.8 2:10/1.0 A 23389 GSI=50-55 258
+ gu'ff- (Granitic Gneiss) Boring Terminated at Elevation 2,338.9 ft In Crystalline Rock (Granitic
1 'I 1 , Gneiss)
T A REC= 100%
2340 I Z N RQD=68%
PiA 2,338.9 GSI=50-55 25.8

Boring Terminated at Elevation 2,338.9 ft In
Crystalline Rock (Granitic Gneiss)

NCDOT CORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25
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Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7
Henderson County, North Carolina
Rock Core Photographs
Boring: S7-B14
4.8 to 25.8 Feet

Weathered Rock
20.8 ft
1 2

FEET



NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 43

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION  Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B15 STATION 101+80 OFFSET 11 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2377.2ft TOTAL DEPTH 50.2 ft NORTHING 645,803 EASTING 1,015,966 24 HR. Dry

WBS DF18314.2045417 | TIP NA | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B15 STATION 101+80 OFFSET 11 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,377.21t TOTAL DEPTH 50.2 ft NORTHING 645,803 EASTING 1,015,966 24 HR. Dry

DRILL RIGHAMMER EFF./DATE ~ CG23639 CME-550X 90% 03/10/2023 | DRILL METHOD  NW Casing W/SPT & Core HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE

CG23639 CME-550X 90% 03/10/2023

| DRILL METHOD  NW Casing W/SPT & Core

HAMMER TYPE  Automatic

DRILLER J. Kiker START DATE 12/18/24 COMP. DATE 12/18/24 | SURFACE WATER DEPTH N/A DRILLER J. Kiker START DATE 12/18/24 COMP. DATE 12/18/24 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH o Tomrl o 25 5 5 100 | o \/ 0 SOIL AND ROCK DESCRIPTION CORESIZE NQ TO;AII;I RUN 1001t S
(ft) : : : - /Mol G| ELEv. (it DEPTH (it RUN DRILL L
' ' ' @ @ E'(-f'tE)V ELEV DE(E)TH R(#)N RATE [REC TRAD SoaP- RECTRAD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | % ) % % | G| ELEV.(f) DEPTH (ft)
2380 | $337.04 Begin Coring @ 40.2 ft
T C 233701 402 | 50 N=G0000[ @ 3) [ 28) ©3) [ 71) B 23370 CRYSTALLINE ROCK 202
1 L 2335 1 120010 | 86% | 56% 93% | 71% VA Moderately Severe to Very Slightly Weathered, Very Soft to Hard,
+ T 23772 RO%&XyE;;E;Q;ENT 0.9 1 1%&” :8 ’T’;j_ Gray-White (Granitic Gneiss), with Very Close to Moderately Close
4 ’ s 2:38/1.0 é,',-/e_ Fracture Spacing
2375 | Soft, Brown-Orange, Fine to Coarse Sandy 2,332.07 45.2 3:05/1.0 =~
237427 3.0 | SILT (A-4(0)), with trace gravel and 5.0 | 3:19/1.0 | (5.0) | (4.3) 21 GSI= 55-60
I S |1 L N I R I A w organics 2330 T 3:22/1.0 | 100% | 86% =
2,3722T 50 T 2:44/1.0 “n
T WOH[ T | 1 +2 ool s | Bsa0sd 34% T 30310 =
2370 | 2,369.7 75 2,327.01 50.2 4:20/1.0 \—1  2327.0 50.2
2,360.3T 7.9 vé 9 39 iinienia it TN DR .. wBsF T T T T T ALLUVIAL ~ ~ ~ — — — 7 1 | Boring Terminated at Elevation 2,327.0 ft In Crystalline Rock (Granitic
+ - - @04 L .- Dense to Very Dense, Tan, Silty Fine to =4 L Gneiss)
2,367.0] 10.2 - = = N EEE Rt SCRC W Coarse Sandy GRAVEL (A-1-a) —+ B
2365 I C o i B T r
T —— == 23642 130 T r
T T I I RESIDUAL T B
21362.0] 152 e Hard, Brown-Gray, Fine Sandy SILT T B
1 6 [ 3] 20 .+33. ) 5S-3051 21% (A-4(0)) 1 B
2360 1 1 [
s - - . s L
2.357.0] 202 SR I S ER g B 2357.0 202 T N
T 65 [350.2 1000.7® WEATHERED ROCK 1 L
2355 1 : Brown-Gray, (Granitic Gneiss)
P 23842 230 T r
T T RESIDUAL T r
23520] 252 R Hard, Brown-Gray, Fine Sandy SILT (A-4), T —
T 9 241 33 R +57 M Manganese Oxide staining T r
2350 1 :: :
s - - s L
2347.01 30.2 oyt o |___ _____a i 2,347.0 30.2 T I~
T 28 (72103 R R : 7 WEATHERED ROCK 1 L
2345 1 10008 ({zﬁ Gray-Brown, (Granitic Gneiss) 1 r
T R T T i
2,342.0] 352 L %4 8 T C
T 37 [63/0.4 oo /0'9+ =2 g I L
. 7 N + -
2340 1 :',:I e 1 [
s I 2 s L
1 . Y © 1 L
2,337.0] 402 o l ,,":‘4 2,337.0 02| 5
4 60/0.0 . 6000 7~ CRYSTALLINE ROCK 3 1 .
2335 =€ 2 Gray-White, (Granitic Gneiss) 9 T B
2
T I REC= 93% g I C
I 2 RQD= 71% N T -
1 i GSI=55-60 w I L
2330 -~ =
4 7 @ s L
s L~ ; s L
T i 2,327.0 502 = T C
1 | Boring Terminated at Elevation 2,327.0 ft In o 1 [
1 | Crystalline Rock (Granitic Gneiss) o 1 |
s L 2 s L
- - ‘Y —— —
s L z s L
s L o s L
. | [2]
2 s L
s L 2 s L
s L a 4 |
4 L < 4 L
e}
-4 - o -+ -
4 - x s L
[v4
4 - o) + -
w
1 L W T N
[=]
-+ - 9 -4 -
4 - s 4 L
- - 5 - -
+ - o — —
2
s L 3 s L
+4 - [a] 4 -
w
4 - W s L
<+ - (@] 4 -
1 r o
2 4 |
<+ - (@] 4 -
[=]
s L 8 s L
z




SHEET 44

Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7

Henderson County, North Carolina
Rock Core Photographs
Boring: S7-B15
40.2 to 50.2 Feet

FEET



NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 7.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT
BORE LOG

WBS DF18314.2045417 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry
SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 7 GROUND WTR (ft)
BORING NO. S7-B16 STATION 103+52 OFFSET 10 ftRT ALIGNMENT  -L- 0 HR. 17.0
COLLARELEV. 2,391.2ft TOTAL DEPTH 21.7 ft NORTHING 645,974 EASTING 1,015,932 24 HR. 15.6
DRILL RIG/HAMMER EFF.JDATE CG29022 Mobile B-29 92% 04/09/2024 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER M. Brewer START DATE 01/07/25 COMP. DATE 01/07/25 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t [ 0.5ft | |0 25 50 75 1001 | NO. | moi| 6 | Eev.@ DEPTH (ft)
2395 I
T [ 2,391.2 GROUND SURFACE 0.0)
2390 (239021 1.0 | R R L3 ROADWAY EMBANKMENT
T 2 3 3 5 M = Soft to Stiff, Brown-Orange-Gray, Fine to
213877+ 35 . t Coarse Sandy SILT (A-4), with trace gravel
T 2 ] 2 + _ M and organics
3 L
2385 [2,385.2T 6.0 : . 3 1 t
M
! & :
23827+ 85 N\t - I
] T T e12° M
2380 ] e L
| 1..]_ Ly 28792 120
ALLUVIAL
2,377 7: 135 > Z > 1 ° w - Loose, Orange-Brown, Silty Fine to Coarse
] L 3 v | SAND (A-2-4), with trace to little gravel
2375 ] | N
4 .l - -
23727+ 185 SRR S . E N S . NI L - 23727 185
R 30 [70/0.3 . - e - - - - - * 100/0.8 N WEATHERED ROCK
2370 E E e I R B T %— Gray-Orange, (Granitic Gneiss)
236951 217 rd 7—2,369.5 21.7
E 60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,369.5 ft On Crystalline Rock (Granitic
Gneiss)

SHEET 45



PROJECT REFERENCE NO.

SHEET NoO.

N/A

46

SOIL TEST RESULTS
BORING SAMPLE OFFSET | sTATION | NoRTHING | EASTING DEPTH AASHTO LL | pI % BY WEIGHT % PASSING (SIEVES) % %
ID NO. INTERVAL CLASS. C.SAND | F. SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
S7-B3 SS-1249 4 RT | 88+19 -L- 644464 1015927 23 -38 A-4(0) 33 | 4 18.0 38.3 27.6 16.1 98.8 91.0 48.3 222 -
S7-B3 SS-1251 4£RT | 88+19 -L- 644464 1015927 7.3 - 8.8 A-2-4 NP | NP | 292 38.2 28.6 4.0 90.2 75.0 31.8 14.5 -
S7-B3 SS-1256 4£RT | 88+19 -L- 644464 1015927 29.6 - 30.9° A-4(0) NP | NP | 147 47.6 33.7 4.0 98.9 94.2 45.2 374 -
S7-B3 SS-1259 4 RT | 88+19 -L- 644464 1015927 44.6 - 46.I° A-4(0) NP | NP | 165 49.2 32.3 2.0 99.0 95.2 39.8 33.5 -
S7-B4 SS-3014 8RT | 89+15 -L- 644559 1015914 18.0 - 19.5° A-4(0) NP | NP | 20.7 43.2 30.1 6.0 94.6 86.5 40.3 25.3 -
S7-B6 SS-1235 I’RT | 90+89 -L- 644730 1015883 10 - 2.5 A-4(0) NP | NP | 180 44.4 234 14.2 894 82.5 40.2 24.1 -
S7-B6 SS-1237 I'RT | 90+89 -L- 644730 1015883 6.0 - 7.5° A-6(4) 35 | 13 20.5 31.7 134 34.4 974 87.3 51.0 24.1 -
S7-B7 SS-3047 7’RT | 94+08 -L- 645044 1015872 6.7 - 8.2 A-2-4 NP | NP | 249 39.4 21.6 14.1 64.4 55.0 27.2 29.2 -
S7-B8 SS-3042 7RT | 94+88 -L- 645123 1015886 21-36 A-2-4 26 | 5 14.5 41.2 26.1 18.2 68.4 65.3 35.1 32.7 -
S7-B9 SS-3037 6’RT | 95+76 -L- 645211 1015895 4.0 - 5.5 A-4(0) NP | NP | 254 38.5 24.0 12.1 85.7 73.6 36.3 25.1 -
S7-B9 SS-3039 6’RT | 95+76 -L- 645211 1015895 9.2 - 10.7 A-4(3) 30 | 9 19.5 29.3 22.7 28.5 97.5 86.6 54.5 256.3 -
S7-B10 SS-3032 7LT | 96+28 -L- 645264 1015884 18 - 3.3 A-l-a NP | NP | 426 36.3 15.0 6.1 26.9 19.0 7.3 - -
S7-B12 SS-3023 9RT | 97+55 -L- 645386 1015922 19 - 3.5 A-2-4 NP | NP | 272 39.4 27.3 6.1 76.3 65.2 294 20.2 -
S7-Bl5 SS-3054 I’RT | 101+80 -L- 645803 1015966 5.0 - 6.5° A-4(0) 27 | 7 26.0 38.5 214 14.1 92.2 79.5 38.0 34.0 -
S7-Bl5 SS-3057 I'RT | 101+80 -L- 645803 1015966 152 - 16.7° A-4(0) NP | NP 9.9 60.4 25.7 4.0 86.5 84.2 36.2 214 -

{

| 1484 4 | |
‘I' |I 'J.. l{'tlt.- u"\}' 1
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AUTHORIZED SIGNATURE
NCDOT CERT NO. 130-04-0212

Prepared in the Office of:

F&ME CONSULTANTS, INC.
COLUMBIA, SOUTH CAROLINA
NCDOT LAB CERT. NO. 130-0212
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

DESCRIPTION

E:ETGLEEN[)SF:EE)-II-L & ROCK) STR UC TURE

SUPPLEMENTAL LEGEND (GSh

S P SUBSURFACE INVESTIGATION

CROSS SECTIONS
BORE LOG(S), CORE REPORT(S), & CORE PHOTOGRAPH(S)

SOIL TEST RESULTS COUNTY _HENDERSON
PROJECT DESCRIPTION EMERGENCY DESIGN FOR
SR 1605 (MIDDLE FORK ROAD/TOMS FALLS
ROAD)

SITE DESCRIPTION _SITE 8

s— —
STATE STATE PROJECT REFERENCE NO. 6*:{50.51‘ ‘TOTAL

SHEETS

N.C. NA 1|11

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 PERFORM INDEPENDENT SUBSURFACE INVESTIGATIONS
AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

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

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

PERSONNEL
P. PERRY, E.I'T.

CG2 EXPLORATION

INVESTIGATED BY _CG2, PLLC
ORAWN BY _P- PERRY, E.LT.

CHECKED BY _ K- DE MONTBRUN, P.E.

SUBMITTED BY _CG2 PLLC

oate _JUNE 2025

Prepared in the Office of:

1805 SARDIS ROAD NORTH
SUITE 100
CHARLOTTE, NC 28270
(980) 339-8684
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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 NoO.

N/A

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, 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

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
NETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT

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

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

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

HARD ROCK

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

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@

BLOWS IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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.

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.

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

EXTREMELY INDURATED

SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 190 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 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. 1< 357 PASSING *200) 1> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ok (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P el =2 = ot [ a5 [ w6 | 47 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
T MPR T NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-o [ A-1b Cco ESSIBILITY v SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
sB0L  Dagodoocsdisi: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
L9ss
39598398 3258 MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DI
. - VIDED
 PASSING HIGHLY COMPRESSIBLE LL > 50 ;sg:)mmmnv ROCK |1 : I g:ELssggggL.E Tntock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
::g g:i 55 x| 51 PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
200 |15 MX|25 MX|10 MX ORGANIC MATERIAL B - VTR OTHER MATERIAL ROCKS DR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-57 TRACE 1 - 107 HAMMER [F CRYSTALLINE. O o (NGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 12z LITTLE 1o - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. :
L _ — {40 mx] a1 |4 e a1 vu | 4 x| 41 v |4 wix] 41 SOIIILISEWJ: MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% v Sy CRYSTALS ON & BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX N |10 Mx |10 x| 1o v | 11w | 10 Mx | 1@ mx | 1w | 11 v I;«JDéRATE HIGHLY HIGHLY ORGANIC > 10% > 20% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) ) ) amx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" 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
USUAL TYPES |STONE FRAGS. ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
OF MAJOR | GRaveL, ano | FNE 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.
. " FISSILE
MATERIALS | s | SPND | CRAVEL AND SaND Sos SoiLs vy _ 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 RATING AR T Zpu PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXCELLENT TO GOOD FAIR T0 POOR o008 POOR | UNSUITABLE e o e Bﬂt Fs:égg :gcnzn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
PIOF A-75 SUBGROWP IS =< LL - 38 PLOF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ 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
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.I  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 eSS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION F_TESTED, WQULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED 3
GENERALLY e PRI SOIL SYMBOL Qm o TEST BORING O SLope Inoice 10 SOME EXTENT. SOME. PRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
aF;?hEJ:IE:E MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 30 T0 50 TN FoADwAY EvBancinT  CD)  AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
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 Y 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 YIELD SPT N VALUES < 198 BPF | ResipuaL (RES. SOIL - SOIL FORMED N PLACE BY THE WEATHERING OF ROCK.
T-CLA . . ==
al:T :I; \ MEDIUM STIFF 4708 2.5 10 1.8 =777=/7= 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) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ERIAL :nrrr . 8 10 15 170 2 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
(COH ) -
COHESIVE VE :AFSIDI |5>rga30 2 )rod 4 wTrpe? ALLUVIAL SOIL BOUNDARY A RSEUTATON (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
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 10 40 60 200 270 @ UNDERCUT UNCLA?EIFIED EXCAVATION - ] UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0075 0.053 UNSUITABLE WASTE A e ST o B ] ero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SOULDER coBBLE rAVEL COARSE FINE ot Loy CNBERT R Mcpaon B e & rock EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (COB. (GR.) SAND SAND (SL.) ) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 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 0.25 2.05 0.005 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 v/;;a. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC .
GUIDE FOR FIELD MOISTURE DESCRIPTION SOF T 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 grrr - 3#2:40'?5;5:5 TT::TTION rest :::PT - SPEESSEFTEI';ETER TEST . w 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.
- o - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT. SILTY o7 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH s L R IS ig'-' A'-ngcgm AGE ER THAN 4 INCHES DIVIDED BY
e Liouip LMt FO0SS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY g
PLASTIC SEMISOLID: FEQUIRES DRYING 10 FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL AT - RECOMPACTED TRIAXIAL FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R::NI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _L PLASTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIOE 3 70 18 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
OM - OPTIMUM MOISTURE ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: y
oL | SHRINKAGE LIMIT d : : MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
HEOUINES AODITIONAL WATER T0 [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
u L W VERY CLOSE LESS THAN ©.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET ROADWAY DESIGN FI
- DRY - @O . - - LES PROVIDED BY RS&H DATED MAY 2025.
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
STASTIETTY [] & vorLow aucers s [ TNDURATION BORING COLLAR ELEVATIONS OBTAINED USING CARLSON BRX7 GPS.
PLASTICITY INDEX (D) DRY STRENGTH ] cve-ss0x [] wero Facen Fincer BiTs X o FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT,PRESSURE, ETc. | REF = REFUSAL
NON PLASTIC 25 VERY LOW [[] TUNG.-CARBIDE INSERTS — FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS: CT = CORING TERMINATED
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:IOI.‘l,Jl-IEI.RYATFiLAYSTP['EASTIC " Iosrxz:oaz Mf"ljé";"" [] rost HoLE Dicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portasLe HoisT [] wicone *STEEL TEETH [ w0 aucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
o™ . ]
[X] MOBILE B-29 Ol (] sounoms roo INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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N/A
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AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 - i 3 AS FLYSCH (Marinos. P and Hoek E., 2000)
0 0 0 0
0 c o} 0 o
From the lithology, structure and surface “« a o« " « a From a description of the lithology, structure and 0 ) $&
conditions of the discontinuities, estimate 35 © 2 2o ac surface conditions (particularly of the bedding o o 285 cOc
the average value of GSI. Do not try to ” 0 c = planes), choose a box 1n the chart. Locate the —~ = 0 0 = E— _&JL._E
be too precise. Quoting a range from 33 8 8 o 8: BJ_‘ position 1n the box that corresponds to the condition 4 o o 9 E’ 88‘1 © BC
to 37 1s more realistic than stating that < < e Lo < of the discontinuities and estimate the average value § < 5 o 5 _§ i
GSI = 35. Note that the table does not 0 ® 0 0 ¢ 5 o« © -5 oy ok
c - C €0 of GSI from the contours. Do not attempt to be too o = 7 o * 90
apply to structurally controlled failures. Fo) Be) < ) ) - 0 -C 0
Wﬁgr% eok planar s':ltr cturol planes are © o + 0 ° 0o precise. Quoting a range from 33 to 37 1s more L 5 = 9 0 =+ T Lo
w uctu 0 (o)l © (6] jad (0]
present 1n an unfavorable orientation 2 ) 0 2&3 2e realistic than giving GSI = 35. Note that the © c 3 a = 2 o o= 8—5 g
with respect to the excavation face, ) S 5 > _‘:néqc) ,_.:"ﬁ Hoek-Brown criterion does not apply to structurally Q0 o z 2 [ 'f: 8& ® 843
these will dominate the rock mass & P o < The 0o controlled failures. Where unfavourably oriented & o 7P o 0= o« C 320
behaviour. The shear strength of surfaces - @ z 20 98 o 9o continuous weak planar discontinuities are present, Eon & L w ED ° 5 & »°
In rocks that are prone to deterioration o < o °% <= < these will dominate the behaviour of the rock mass. ow = _ - £ w " =z
as a result of changes 1n moisture = o« 2 O SPe 4.0 >3 < 2 C 5,0
T 0 — The strength of some rock masses 1s reduced by the =T ' ) 00 20 !
content will be reduced 1f water 1s (@) = -8_' O & 0@ 00 ¢ g d th be ollowsd T 05 § o ) 0 L 05 20
present. When working with rocks 1n the © 8o ) 2o Bao %9,_, presence of groundwater and this can be allowed Tor =0 g < S =) 00”9 g o
foir to very poor categories, a shift to w o 3 i - g%—j‘ o 0« by a slight shift to the right in the columns for faur, Wi g o o w0 > Q%C O 5«
the right may be made Tor wet conditions. b o< EE So oo a5 poor and very poor conditions. Water pressure does IZ 0 - ' g P 0 ' ocg | & 3
Woter pressure 1s dealt with by effective L Folel 8 oL i 83’) x Lo E-: S not change the value of GSI and 1t 1s dealt with by L O 9 z 0 Qe o @ —(‘345 o E-: 8_(:
stress analysis. ) ) ©05 T EX o ey woh using effective stress analysis. SO+ W o5 < 0 OS0¢ | w ok
o > > ox o wwo awzo >0z nao > 5 oo L o= a n 0w >0z
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
rock specimens or massive 1N N/A N/A A, /hick bedded, very blocky sendstone
The effect of pelrtic cootings on the bedding
situ rock with few WldelH Spaced / - plones 1s miumized by the confinement of A
discontinuities ﬁ 4 N the rock moss. In shollow tunnels or slopes
O 80 "] these bedding planes moy caouse structurally
| = controlled instobility.
BLOCKY - well interlocked un- o
disturbed rock mass consistin x 70
of cubical blocks formed by three
o
Intersecting discontinuity sets o B, Sona-  BEFS A C. Sond- D. Si/tstore  BF A E. veok
w 60 stone with ’/‘ég stone ond or silty shale | s1/ts tone
o Z| thin inter- }’}//////fél: si/tstone with sand- or cloyey B C
loyers of 5/‘% w1 similor stone Joyers ) shole with
VERY BLOCKY - interlocked, &) siltstone A omounts sandstone
partially disturbed mass with =z 50 224 A [ayers 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
1
A\ 2 /
B E:J 40 C.D.E.and G - may be more or Vo2 V F. Zectonically deformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but 7 Ly Folded/foul, 30
= mntensively folded/foulted,
folded with angular blocks = this does not change the strength. sheared cloyey shole or siltstone
formed by many i1ntersecting o Tectonic deformation, faulting and ) with broken ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these 7 soncstone layers formng on
of bedding planes or schistosity 5 categories to F and H. olmost chootic structure
<
ui
DISINTEGRATED - poorly inter- & /
locked, heaVIIH broken rock mass g 20 %% C. Unois turbed silty V| W, 7ectorncelly deformed silty
with mixture of angular and ?’///:f/ﬁ?é or cloyey shale with 0l or cloyey shole forming o 10
rounded rock pieces —,:/4//,% or without a few very B chootic structure with pockets H
?.9’% thin sondstone layers of cloy. Thin loyers of
7 %%’@;f&: sandstone are tronsformed
10 B mnto small rock pieces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak Schlstosrtg or shear p]anes — &> Meoans deformation after tectonic disturbance
DATE: 8-13-16
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: EXISTING GROUND LINE AND PROPOSED SITE 8 CONFIGURATION ALONG : FEET
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NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 8.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 7

WBS DF18314.2045378 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION  Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 8 GROUND WTR (ft)
BORING NO. S8-B1 STATION 108+40 OFFSET 8 ft RT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 24329 ft TOTAL DEPTH 14.7 ft NORTHING 646,451 EASTING 1,015,933 24 HR. Dry

WBS DF18314.2045378 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 8 GROUND WTR (ft)
BORING NO. S8-B1 STATION 108+40 OFFSET 8 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,432.91t TOTAL DEPTH 14.7 ft NORTHING 646,451 EASTING 1,015,933 24 HR. Dry

DRILL RIGIHAMMER EFF./DATE

CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD  NW Casing W/SPT & Core HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE

CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD  NW Casing W/SPT & Core HAMMER TYPE  Automatic

DRILLER M. Brewer

START DATE 01/06/25

COMP. DATE 01/06/25 | SURFACE WATER DEPTH N/A

DRILLER M. Brewer

START DATE 01/06/25

COMP. DATE 01/06/25 SURFACE WATER DEPTH N/A

DRIVE L
E'(-ftE)V ELEV DE(E)TH BLOW COUNT BLOWS PER FOOT save. 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft [ 0.5f [ 0.5t | |0 25 50 75 1001 | NO. | moi| 6 | Eev.@ DEPTH (it)
2435 -
T [ 24329 GROUND SURFACE 0.0
i 1. ROADWAY EMBANKMENT 1.0
i . Asphalt (0.2"), ABC (0.8')
2430 — | Medium Stiff, Brown-Orange, Fine to
242874+ 42 -l- - Coarse Sandy SILT (A-4(0)), with trace
- 2 4 4 -98 - 5S-3084 15% gravel
J L
2425) 5 pos el 84 | N — R 2,424.5 8.4
> 4230F 97 [10003 T T S LTS 100/0.2; F 4232 WEATHERED ROCK 97
b 60/0.0 - - | - -600.0 ] Gray-Orange, (Granitic Gneiss)
° I ?J'/.; CRYSTALLINE ROCK
2420 l./’ Gray-White, (Granitic Gneiss)
i 24182 REC = 92% 14.7
RQD = 40%
GSI = 30-35

Boring Terminated at Elevation 2,418.2 ft In
Crystalline Rock (Granitic Gneiss)

NCDOT CORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 8.GPJ NC_DOT.GDT 2/4/25

CORE SIZE NQ TOTALRUN 5.0t
RUN DRILL RUN STRATA L
E'(-f'tE)V ELEV DE(E)TH R(#)N RATE [REC TRAD SoaP- RECTRAD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | 9 % i % % | G| ELEV. (i) DEPTH (ft)
p423.2 Begin Coring @ 9.7 ft
ZAZ3ZT 97 | 5.0 |N=60/0.0| (4.6)] (2.0) (@6) | (20) A 24232 CRYSTALLINE ROCK 97
1 162140%11-00 92% | 40% 92% | 40% /{9 Moderately Severe to Moderate Weathering, Hard to Very Hard,
2420 N 10:04/1.0 =~ Gray-White (Granitic Gneiss), with Very Close to Close Fracture Spacing
i 4:47/1.0 2
2418.2T 14.7 7:27/1.0 A 24182 GSl = 30-35 1474
Boring Terminated at Elevation 2,418.2 ft In Crystalline Rock (Granitic
Gneiss)




Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 8
Henderson County, North Carolina
Rock Core Photographs
Boring: S8-B1
9.7 to 14.7 Feet

FEET

SHEET 8



NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 8.GPJ NC_DOT.GDT 2/6/25

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 9

WBS DF18314.2045378 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 8 GROUND WTR (ft)
BORING NO. S8-B2 STATION 111+29 OFFSET 4 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 24554 ft TOTAL DEPTH 24.5 ft NORTHING 646,727 EASTING 1,016,015 24 HR. Dry

WBS DF18314.2045378 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 8 GROUND WTR (ft)
BORING NO. S8-B2 STATION 111+29 OFFSET 4 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 24554 ft TOTAL DEPTH 24.5 ft NORTHING 646,727 EASTING 1,016,015 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILL RIG/FHAMMER EFF./DATE CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER M. Brewer

START DATE 01/06/25

COMP. DATE 01/06/25

| SURFACE WATER DEPTH N/A

DRILLER M. Brewer

START DATE 01/06/25

COMP. DATE 01/06/25

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 | 0.5t | 0.5t . . i NO. |/mol| G | ELev. () DEPTH (it
2460 -
2455 T - 2,455.4 GROUND SURFACE 0.0)
- f 454. ROADWAY EMBANKMENT 1.0
T o Asphalt (0.2), ABC (0.8")
T L Medium Dense, Orange-Brown, Gravelly
245121 42 . Fine to Coarse SAND (A-1-b)
2450 T 6 | 86 P 55-3084 15%
+4 . |. .
1 .
244621 92 [ R R L 9.2
2445 _': 53 147/0.3 T ) T ) -10(-J/0-8 Y7/ I WEATHERED ROCK
1 R == Gray-Orange, (Granitic Gneiss)
2442 4T 13.0 s bz 13.0
T 60/0.0 - -60/0.0 ‘ CRYSTALLINE ROCK
2440 T T %‘ Gray-Tan-White, (Granitic Gneiss)
4 =
/
1 I REC =91%
1 %J; - RQD = 67%
T A GSI = 50-55
2435 T ’J/j r
4 ?y;f_
1 ol
i a5
71 2.430.9 245

Boring Terminated at Elevation 2,430.9 ft In
Crystalline Rock (Granitic Gneiss)

NCDOT CORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 8.GPJ NC_DOT.GDT 2/6/25

CORE SIZE NQ TOTALRUN 1151t
RUN DRILL RUN STRATA | L
| BV (PR R | RaTE [RES T REP| SRET [ RES [ R | 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | ‘o % ) % % | G| ELEV. (i) DEPTH (ft)
p442.39 Begin Coring @ 13.0 ft
239337 132 | 15 |N=60/0.0[ (1.3) | (1.1) (10.5)| (7.7) g/f 24424 CRYSTALLINE ROCK 13.0
2440 ST T 50 V5902 \8T% A 73% 91% | 67% Pt Moderately to Very Slight Weathering, Soft to Very Hard, Gray-Tan-White
T WT (4.8) | (3.6) 'I//, B (Granitic Gneiss), with Very Close to Moderately Close Fracture Spacing
1 3'04/1.0 | 96% | 72% r
I 2:39/1.0 ~ GSI = 50-55
243591 19.5 a3l s
2435 1 50 51010 44 [ 30 7
+ 10:04/1.0| 88% | 60% a0
1 g:ggﬂ 0 7‘,{; B
2,430.9] 245 22:42/1.0 KL 24309 245

Boring Terminated at Elevation 2,430.9 ft In Crystalline Rock (Granitic

Gneiss)




SHEET 10

Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 8

Henderson County, North Carolina
Rock Core Photographs
Boring: S8-B2
13.0 to 24.5 Feet

0 1 2

FEET



PROJECT REFERENCE NO.

SHEET NoO.

N/A 11
BORING SAMPLE DEPTH AASHT! BY WEIGHT PA
OFFSET | STATION | NORTHING | EASTING SHTO LL | PIL % WEIG % PASSING (SIEVES) K K
ID NO. INTERVAL CLASS. C.SAND | F. SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
S8-BI1 SS-3085 8’ RT | 108+40 -L- 646451 1015933 42 - 5.7 A-4(0) NP | NP | 280 36.5 19.4 16.1 91.1 77.2 37.5 15.4 ND
S8-B2 SS-3082 4 RT | 111+29 -L- 646727 1016015 42 - 5.7 A-1-b 18| 3 38.1 37.1 16.8 8.0 45.5 34.5 13.7 14.9 ND

AUTHORIZED SIGNATURE
NCDOT CERT NO. 130-04-0212

Prepared in the Office of:

F&ME CONSULTANTS, INC.
COLUMBIA, SOUTH CAROLINA
NCDOT LAB CERT. NO. 130-0212
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STATE STATE PROJECT REFERENCE NoO.
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SHEETS

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 PERFORM INDEPENDENT SUBSURFACE INVESTIGATIONS
AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

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

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

PERSONNEL
P. PERRY, E.I'T.

CG2 EXPLORATION

INVESTIGATED BY _CG2, PLLC
ORAWN BY _P- PERRY, E.LT.

CHECKED BY _ K- DE MONTBRUN, P.E.

SUBMITTED BY _CG2 PLLC

oate _JUNE 2025

Prepared in the Office of:

1805 SARDIS ROAD NORTH
SUITE 100
CHARLOTTE, NC 28270
(980) 339-8684

\\ L0117
o ‘\"\ CAA"O’; ",

% ATH
A
/1,/,,

SEAL * °
045542

’chNE

\4\‘}3

"Mnuu\‘

I""

'°/f’

RULLITTTN

%,
2,
2
-
-
-
-
-
-
-
g
-
SF
OF
\

(

\)
s“
\
é

Signed by:

//0%« 7. de Hontluen 0610412025

BABBOUTUENK FURE 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 NoO.

N/A

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE 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.

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
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:

V22

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.
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.

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

EXTREMELY INDURATED

SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION e ——— S — ROCK (WR) 190 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 MINERALOGICAL COMPQOSITION FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35 PASSING *2001 (> 367 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o ySTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P el 3 | ey ot [ a5 [ w6 | 47 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
o NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
svBoL oosodooosgiiist SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bosodecoogizsss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
6855585885 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 ;scsgmmmnv RoCK [ I I g:ELssggggLé TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
No (s M PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
o0 |1 |2 v i v ORGANIC MATERIAL CRENRER SIt Loy &4 OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5z TRACE 1- 10z HAMMER [ CRYSTALLINE. O o (NGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING %40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
w _ ~ Lo e | et 4 vic| ot oan] 4@ v | 1 o a0 w1 SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS Mav SHOW THIN CLAY COATINGS IF OPEN. | oo pinECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
X X X X LITTLE O it e : PIGHY o A ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6MX | NP |10 Mx |10 Mx | 1LMN [ 11 MN [ 1 Mx |1 MX | LI MN | 11 MN WODERATE HIGHLY L > lex > 207 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROWP INOEX | @ 0 3 ame | 8mx 12 Mx[16 x|No mx AMOUNTS OF ORCANIC 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
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL, o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | s | SPND | CRAVEL AND SaND Sos SoiLs vy _ 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
P P Zpu PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
25 SUBCRACE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE O—flﬂjl— e on see 3?#‘. ggégs :gcn'fn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLO0D PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRMATION (P - 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
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 eSS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 237925 pIp & DIP DIRECTION F_TESTED, WOULD Y, PT_REFUSA LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Qm our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) 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 ‘
(NON-COHESIVE) DENSE 39 T0 50 TN FoAGMAY Evpanuin] D) AUGER BORING @ x5 VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
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 = m— [NFERRED SOIL BOUNDARY CORE BORING Y 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 YIELD SPT N VALUES < 198 BPF | ResipuaL (RES. SOIL - SOIL FORMED N PLACE BY THE WEATHERING OF ROCK.
elinon MEDI STIFF 4 ps o8 S7=/7=  INFERRED ROCK LINE O MONITORING wELL WITH CORE T B D e K N L R N L LY N el AN ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
2 . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 2704 wTrpe® ALLUVIAL SOIL BOUNDARY VAo (O~ SPT N-vALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 30 >4
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 UNDERCUT [77] UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
/] UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE _—
OPENING (MM) 476 2000 0.42 025 0.075 0.053 A e ST o B ] ero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - 70 DETACH HAND SPECIM THE BEDDING OR SCHISTOSITY OF THE [NTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE st cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL 0 DETACH HAND SPECIMEN.
BLoR) e R SAND SAND L P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.85 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 I 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
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 STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . py aTOMETER 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.
- GATURATED - SULLY LIOUID: VERY WET. USUALLY OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
. piodomt M AL St eoni e - YOID RaTIO SD. - SAND. SANDY S5 - 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.
10UID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
bl e el FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - Rock FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
"?;‘:E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEODED 0.16 - 1.5 FEET NOTES:
[] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
B B REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET ROADWAY DESIGN FILES PROVIDED BY RS&H DATED MAY 2025.
DRY - ATTAIN OPTIMUM MOISTURE [ cess [] & contnuous FLIGHT auceR p—— THINLY LAMINATED < 2.008 FEET
a . BORING COLLAR ELEVATIONS OBTAINED USING CARLSON BRXT7 GPS.
PLASTICTTY [] s HoLLow sucers e g INDURATION REF = REFUSAL
PLASTICITY INDEX (D) DRY STRENGTH ] cve-ss0x [] wero Facen Fincer BiTs [ 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: CT = CORE TERMINATED
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST - v rOveNCER HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:Fg:an;L:sTTEASTIC " IOSR-ZSORE M:-"Ijé";"" [] rost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
LY PL [] portasLe HoisT [] wicone STEEL TEE™ | [ g aucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[X] MOBILE B-29 O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT VANE SHEAR TEST

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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N/A

2A

AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 - i 3 AS FLYSCH (Marinos. P and Hoek E., 2000)
0 0 0 0
0 c o} 0 o
From the lithology, structure and surface “« a o« " « a From a description of the lithology, structure and 0 ) $&
conditions of the discontinuities, estimate 35 © 2 2o ac surface conditions (particularly of the bedding o o 285 cOc
the average value of GSI. Do not try to ” 0 c = planes), choose a box 1n the chart. Locate the —~ = 0 0 = E— _&JL._E
be too precise. Quoting a range from 33 8 8 o 8: BJ_‘ position 1n the box that corresponds to the condition 4 o o 9 E’ 88‘1 © BC
to 37 1s more realistic than stating that < < e Lo < of the discontinuities and estimate the average value § < 5 o 5 _§ i
GSI = 35. Note that the table does not 0 ® 0 0 ¢ 5 o« © -5 oy ok
c - C €0 of GSI from the contours. Do not attempt to be too o = 7 o * 90
apply to structurally controlled failures. Fo) Be) < ) ) - 0 -C 0
Wﬁgr% eok planar s':ltr cturol planes are © o + 0 ° 0o precise. Quoting a range from 33 to 37 1s more L 5 = 9 0 =+ T Lo
w uctu 0 (o)l © (6] jad (0]
present 1n an unfavorable orientation 2 ) 0 2&3 2e realistic than giving GSI = 35. Note that the © c 3 a = 2 o o= 8—5 g
with respect to the excavation face, ) S 5 > _‘:néqc) ,_.:"ﬁ Hoek-Brown criterion does not apply to structurally Q0 o z 2 [ 'f: 8& ® 843
these will dominate the rock mass & P o < The 0o controlled failures. Where unfavourably oriented & o 7P o 0= o« C 320
behaviour. The shear strength of surfaces - @ z 20 98 o 9o continuous weak planar discontinuities are present, Eon & L w ED ° 5 & »°
In rocks that are prone to deterioration o < o °% <= < these will dominate the behaviour of the rock mass. ow = _ - £ w " =z
as a result of changes 1n moisture = o« 2 O SPe 4.0 >3 < 2 C 5,0
T 0 — The strength of some rock masses 1s reduced by the =T ' ) 00 20 !
content will be reduced 1f water 1s (@) = -8_' O & 0@ 00 ¢ g d th be ollowsd T 05 § o ) 0 L 05 20
present. When working with rocks 1n the © 8o ) 2o Bao %9,_, presence of groundwater and this can be allowed Tor =0 g < S =) 00”9 g o
foir to very poor categories, a shift to w o 3 i - g%—j‘ o 0« by a slight shift to the right in the columns for faur, Wi g o o w0 > Q%C O 5«
the right may be made Tor wet conditions. b o< EE So oo a5 poor and very poor conditions. Water pressure does IZ 0 - ' g P 0 ' ocg | & 3
Woter pressure 1s dealt with by effective L Folel 8 oL i 83’) x Lo E-: S not change the value of GSI and 1t 1s dealt with by L O 9 z 0 Qe o @ —(‘345 o E-: 8_(:
stress analysis. ) ) ©05 T EX o ey woh using effective stress analysis. SO+ W o5 < 0 OS0¢ | w ok
o > > ox o wwo awzo >0z nao > 5 oo L o= a n 0w >0z
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
rock specimens or massive 1N N/A N/A A, /hick bedded, very blocky sendstone
The effect of pelrtic cootings on the bedding
situ rock with few WldelH Spaced / - plones 1s miumized by the confinement of A
discontinuities ﬁ 4 N the rock moss. In shollow tunnels or slopes
O 80 "] these bedding planes moy caouse structurally
| = controlled instobility.
BLOCKY - well interlocked un- o
disturbed rock mass consistin x 70
of cubical blocks formed by three
o
Intersecting discontinuity sets o B, Sona-  BEFS A C. Sond- D. Si/tstore  BF A E. veok
w 60 stone with ’/‘ég stone ond or silty shale | s1/ts tone
o Z| thin inter- }’}//////fél: si/tstone with sand- or cloyey B C
loyers of 5/‘% w1 similor stone Joyers ) shole with
VERY BLOCKY - interlocked, &) siltstone A omounts sandstone
partially disturbed mass with =z 50 224 A [ayers 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
1
A\ 2 /
B E:J 40 C.D.E.and G - may be more or Vo2 V F. Zectonically deformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but 7 Ly Folded/foul, 30
= mntensively folded/foulted,
folded with angular blocks = this does not change the strength. sheared cloyey shole or siltstone
formed by many i1ntersecting o Tectonic deformation, faulting and ) with broken ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these 7 soncstone layers formng on
of bedding planes or schistosity 5 categories to F and H. olmost chootic structure
<
ui
DISINTEGRATED - poorly inter- & /
locked, heaVIIH broken rock mass g 20 %% C. Unois turbed silty V| W, 7ectorncelly deformed silty
with mixture of angular and ?’///:f/ﬁ?é or cloyey shale with 0l or cloyey shole forming o 10
rounded rock pieces —,:/4//,% or without a few very B chootic structure with pockets H
?.9’% thin sondstone layers of cloy. Thin loyers of
7 %%’@;f&: sandstone are tronsformed
10 B mnto small rock pieces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak Schlstosrtg or shear p]anes — &> Meoans deformation after tectonic disturbance
DATE: 8-13-16
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z END CONSTAUCTION SITE & SITE PLAN
Sz B ONSTRUCTIO g
_— L~ POT STAIE50.00 : - =
3 i3

END EXPRESSWAY GUTTER
~L= STA.I2#70.00

~

/188¢

BEGIN EXPRESSWAY
-L— STA.1lI+85.00

z
GUTTER
m
o

RETAIN EXISTING CULVERT

. A/ri,,eg”@@vlzfA_N_‘uu-f" )

96200/.72000 obedpiood peed

END PROP.RETWALL RWOSB \
—-L— STA.II+71.00,16" RT

END CONSTRUCTION SITE 9
—L— STA.I6+/5.00




g : : : : : : : : : : : : : : Prepared in the Office of: PROJECT REFERENCE NO.| SHEET NO.
s L L L A T N R L L L L L L | 0 100 200 A 2
o] B : f : : : : : : f f : : : : e ——
EXISTING GROUND LINE AND PROPOSED SITE 9 CONFIGURATION ALONG : FEET
: —L— ALIGNMENT TAKEN: FROM: DESIGN FILES PROVIDED: BY RS&’H DATED MAY 2025. 1 VE = 51 PROJECTED ALONG -L- ROADWAY ALIGNMENT
i INFERRED - STRATIGRAPHY IS DRAWN "THROUGH " THE BORING - i
| | . WITH BOTH PROJECTED ONTO THE: ALIGNMENT PROFILE. | | |

25500 i S S S o A S S S S SO S S U SO SN SRS VRN SRR 2,550
Sl2540: b 2,540 |
slas30 ,,EX(S,T/NG,,?RQW,D] ,,,,,,,,,,,,,,,,,,, 2,530
S 25200 2,520
Alaso: 0 0N R S R S DR 2,510
5 /
=12,500 : : : : : : : : : : : : : : : : : : : : : : : : : © 2,500
sy S S o o o o Y e PROPOSEDNGRADE”; """"" A S A / """" S S S ]
3 i i i i i i i . [EWDSTE B GRAE | i i i | | i i i } 3 i i i i i i i
A 2420 SR e S e SRR o |BEGH SITE 9 GRADE |-t R AR e e SRR 3 N L RRRRRRRRE e SR -2:490
3 | | | | | | | | |y STA | | | 1 1 1 | | 1 - [ewo sE 9 orace | | | | |
: ELEV.= 245688 3 3 3 : 3 3 : 74 } C | L= sTANEH+204 } : : : :
5| 2,480 : J 1 L : : | | 59-B3 7 1 | |ELEV.= 249484 1 : | | 2,480
L L e R R SR R B SR s O\ 2T B A A o SR
=z ; BT ==
e 02470 P SR SO S S A A e seB 83+F?T3A -5 A P S S SR 2,470
a : : : : : : : : : : ' $8-B2 : 12+45 (A : . _@0/0B|] ; - 1 1 1 1 1 1 : : : :
3 L 1I+29 - 8RT_g ® 5t O_ —
2 . 4'RT . — 7] -~ . 100/0. :
L2460 L 55-3082 % ®q Q7 = (2_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2,460 |
@ . . / 0/0. \\\'// = ///—-///.-///:///—‘3
3 //REF ‘ : ‘ ‘ ‘ ‘ : ‘ : : : :
E 3 “CRYSTALLINE ROCK- 1 : : : : : ‘ ‘ ‘ ‘
= ; @il :4,\‘,/ ,,,,,, (GRANITIC! .GNEISS). . ... ... S A L RS S SO S L L 12,450
o T @ ; . — Ppy Qo> : ‘ ‘ ‘ ‘ ‘ ‘
S : ‘ ‘ ‘ ‘ ‘ ‘ ‘ - : Qo ® DRY ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : :
:Z 2,440 // ‘ ///:;///5///5///5///5///5//O|/25 77777777 L o o o o o 777777777 o o 2,440
S SRR AR SR SRR R T ©® - LA CRYSTALLINE ROCK-
o A2 P2 MODERATEL Y. TO VERY: SLIGHTLY WEATHERED :
v T R%%9697'5 (GRANITIC CNEISS), WITH VERY CLOSE To |

’ = Q .

0 0 2,430 651=50-55 12 ,MODERAT,E,L,Y, ,C,L,QSE,FRA,C,T,URE, SPACING 12,430 |
Y CcT ' :
@ DRY :
: 0|/25 :
202,420 0 bbb S S e S S S S S S S S A 12,420 |
3 @ ROAD'AY EMBANKMENT MEDIUM STIFF 10 STIFF MOIST, QRANGE GRAY FINE TO COARSE SANDY SILT (A-4), WITH TRACE ! TO LITTLE GRAVEL } :
¢ . ROADIAY EMBANKMENT MEDIUM DENSE 10 VERY DENSE, MOIST 10 WET ORANGE BROWN- GRAY WHITE GRAVELLY FINE To COARSE SAND (A-I- b) AND SILTY FINE TO COARSE SAND (A- 2 4), WITH TRACE 10" LITTLE GRAVEL f
s | 2,41 . 2,410
- 24000 @"ALLUVIA’L'S’OFT 10’ STIFF MOIST, BROWN GRAY ‘ORANGE; FINE T0° COARSE SANDY SILT '(A' 4), WITH TRACE 10 L]TTLE GRAVEL AND M[CA ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' S
£ @ ALLUVIAL MEDIUM DENSE, WET BROWN GRAY, GRAVELLY FINE 10 COARSE SAND (A-I-b)
;é 2,400 o @-RESIDUAL MEDIUM STIFF. To VERY . STIFF MOLST GRAY= ORANGE WHITE FINE TO COARSE. SANDY su_T (A-4), WITH TRACE. TO LITTLE! GRAVEL SIZED ROCK. FRAGMENTS AND MICA ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5,2,,,40,0,,
g ®-IEATHERED ROCK- (GRANITIC ONEISS) |
ig 2,370 3 | | | | | | | | | | : : : f f f f f f : : : : f f f f 2.370
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NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 9.GPJ NC_DOT.GDT 2/6/25

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 9

WBS DF18314.2045377 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 8 GROUND WTR (ft)
BORING NO. S8-B2 STATION 111+29 OFFSET 4 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 24554 ft TOTAL DEPTH 24.5 ft NORTHING 646,727 EASTING 1,016,015 24 HR. Dry

WBS DF18314.2045377 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 8 GROUND WTR (ft)
BORING NO. S8-B2 STATION 111+29 OFFSET 4 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 24554 ft TOTAL DEPTH 24.5 ft NORTHING 646,727 EASTING 1,016,015 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILL RIG/FHAMMER EFF./DATE CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER M. Brewer

START DATE 01/06/25

COMP. DATE 01/06/25

| SURFACE WATER DEPTH N/A

DRILLER M. Brewer

START DATE 01/06/25

COMP. DATE 01/06/25

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 | 0.5t | 0.5t . . i NO. |/mol| G | ELev. () DEPTH (it
2460 -
2455 T - 2,455.4 GROUND SURFACE 0.0)
- f 454. ROADWAY EMBANKMENT 1.0
T o Asphalt (0.2), ABC (0.8")
T L Medium Dense, Orange-Brown, Gravelly
245121 42 . Fine to Coarse SAND (A-1-b)
2450 T 6 | 86 P 55-3084 15%
+4 . |. .
1 .
244621 92 [ R R L 9.2
2445 _': 53 147/0.3 T ) T ) -10(-J/0-8 Y7/ I WEATHERED ROCK
1 R == Gray-Orange, (Granitic Gneiss)
2442 4T 13.0 s bz 13.0
T 60/0.0 - -60/0.0 ‘ CRYSTALLINE ROCK
2440 T T %‘ Gray-Tan-White, (Granitic Gneiss)
4 =
/
1 I REC =91%
1 %J; - RQD = 67%
T A GSI = 50-55
2435 T ’J/j r
4 ?y;f_
1 ol
i a5
71 2.430.9 245

Boring Terminated at Elevation 2,430.9 ft In
Crystalline Rock (Granitic Gneiss)

NCDOT CORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 9.GPJ NC_DOT.GDT 2/6/25

CORE SIZE NQ TOTALRUN 1151t
RUN DRILL RUN STRATA | L
| BV (PR R | RaTE [RES T REP| SRET [ RES [ R | 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | ‘o % ) % % | G| ELEV. (i) DEPTH (ft)
p442.39 Begin Coring @ 13.0 ft
239337 132 | 15 |N=60/0.0[ (1.3) | (1.1) (10.5)| (7.7) gy- 24424 CRYSTALLINE ROCK 13.0
2440 ST T 50 V5902 \8T% A 73% 91% | 67% Pt Moderately to Very Slightly Weathered, Soft to Very Hard, Gray-Tan-White
T WT (4.8) | (3.6) 'I//, B (Granitic Gneiss), with Very Close to Moderately Close Fracture Spacing
1 3'04/1.0 | 96% | 72% r
I 2:39/1.0 ~ GSI = 50-55
243591 19.5 a3l s
2435 1 50 51010 44 [ 30 7
+ 10:04/1.0| 88% | 60% a0
1 g:ggﬂ 0 7‘,{; B
2,430.9] 245 22:42/1.0 KL 24309 245

Gneiss)

Boring Terminated at Elevation 2,430.9 ft In Crystalline Rock (Granitic




SHEET 10

Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 8

Henderson County, North Carolina
Rock Core Photographs
Boring: S8-B2
13.0 to 24.5 Feet

0 1 2

FEET



NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 9.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 11

WBS DF18314.2045377 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 9 GROUND WTR (ft)
BORING NO. S9-B1 STATION 112+45 OFFSET 8 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 24629 ft TOTAL DEPTH 14.1 ft NORTHING 646,840 EASTING 1,016,046 24 HR. Dry

WBS DF18314.2045377 TIP N/A COUNTY HENDERSON GEOLOGIST P. Perry

SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 9 GROUND WTR (ft)
BORING NO. S9-B2 STATION 113+03 OFFSET 8ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,466.3 ft TOTAL DEPTH 18.2ft NORTHING 646,899 EASTING 1,016,044 24 HR. 6.4

DRILL RIGHAMMER EFF./DATE  CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF./DATE  CG29022 Mobile B-29 92% 04/09/2024

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER M. Brewer START DATE 01/03/25

COMP. DATE 01/03/25

| SURFACE WATER DEPTH N/A

DRILLER M. Brewer

START DATE 01/03/25

COMP. DATE 01/03/25

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH o 25 5 5 100 \ 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 2 I s 100 o) SOIL AND ROCK DESCRIPTION
() 0.5t | 0.5t | 0.5ft : ' . NO. | oll G | eev. DEPTH (1) () 0.5t | 0.5t | 0.5t : ! ! NO. | Aol 6
2465 | 2470 L
246291 00 | 2,462.9 GROUND SURFACE 0.0 T N
T ° " : +15 M L 5 4604 Medium%?eﬁ?g,vgrYO\E/m SiltyKID?rE:g Coarse 25 2.466.3T 0.0 5 7 = P [ 24663 RO%V%X$‘2H§;AREQI\?IENT 00
2460 | 5 4506t 33 = === 7\__ SAND (A-2-4), with trace to little gravel |— =" 2465 L _&9 M Stiff. O Grav. Fine to C Sand
s ; 5 . 77— | .. B @ \-===Z STUVIAL —— ——— T BN 24638 iff, Orange-Gray, Fine to Coarse Sandy 25|
(3] M . " N SILT (A-4), with trace gravel —
1 T 2.456.9 ztltf_i_BAoyn-Q{?{, Fme; t(T_t%oarse Slandé/ 60 246191 44 AN " Dense, Orange-Gray, Gravelly Fine to
1 p T (A-4), with trace to little gravel and  — T v I i R B Coarse SAND (A-1-b)
z1 ' ‘- RESIDUAL ——— — — ] 20, 1 ? 2
24539] 90 o 1 r——-T-— ... 1.--1| | B~~~ 7777 ALLUVIAL ~ ~ ~ ~ — = T 7]
] 7 7 9 i }16 M Very Stiff, Gray, Fine to Coarse Sandy SILT 1 1. ... Soft, Brown-Orange-Gray, Fine to Coarse
] o r (A-4), with trace to little gravel-sized rock 245691 94 |- - Sandy SILT (A-4), with trace mica
J R fragments and mica T 1 1 1 o>
2450 2449 6+ 13.3 L e 2,449.6 13.3| [ 2495 —+ I 125
i 57 4303 .= mientaber § 244838 WEATHERED ROCK 141 1 - 24588  _ _ _ _ _ ____ _ ___ 125
100/0.8 Gray-White, (Granitic Gneiss) /_ -+ B . . RESID".’AL .
- - - 245191 144 I P Medium Stiff, Gray-White-Orange, Fine to
Boring Terminated at EIevat'lc'm 2,448.8 ftIn T 2 2 [ ® - Coarse Sandy SILT (A-4), with trace mica
Weathered Rock (Granitic Gneiss) 2450 " 8 !
T t
12,448 3T 18.0 i R P SN —_ 18.0
100/0. 100/0.29 WEATHERED ROCK

Gray-White, (Granitic Gneiss)

Boring Terminated at Elevation 2,448.1 ft In
Weathered Rock (Granitic Gneiss)




NCDOT BORE DOUBLE MIDDLE FORK ROAD DIVISION 14 EMERGENCY - SITE 9.GPJ NC_DOT.GDT 2/4/25

GEOTECHNICAL BORING REPORT
BORE LOG

WBS DF18314.2045377 | TIP N/A | COUNTY HENDERSON | GEOLOGIST P. Perry
SITE DESCRIPTION Emergency Design for SR 1605 (Middle Fork Road/Toms Falls Road) - Site 9 GROUND WTR (ft)
BORING NO. S9-B3 STATION 114+15 OFFSET 18ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 24726 ft TOTAL DEPTH 13.9ft NORTHING 647,019 EASTING 1,016,040 24 HR. 5.5
DRILL RIGIHAMMER EFF./DATE CG29022 Mobile B-29 92% 04/09/2024 | DRILL METHOD NW Casing w/ Advancer HAMMER TYPE Automatic
DRILLER M. Brewer START DATE 01/03/25 COMP. DATE 01/03/25 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t [ 0.5ft | |0 25 50 75 1001 | NO. | moi| 6 | Eev.@ DEPTH (ft)
2475 -
247261 00 [ 24726 GROUND SURFACE 0.0
i 4 3 5 "8 o .- . - [ S M [k ROADWAY EMBANKMENT
2470 E S R I L 24701 Medium Stiff, Orange-Gray, Fine to Coarse 25
. <<= o247 Sandy SILT (A-4), with trace to ite gravel; —
2,468.5T 4.1 R R el S W b9 Very Dense, Gray-W hite, Gravelly Fine to
2agert sa | | O Ol LT e W36 oaesg _ _ _ CoaseSAND(ATD) s
] g [ 72 [ 10 b I s w B39 ALLUVIAL
2465 _ ! 500) Medium Dense, Brown-Gray, Gravelly Fine
246351 91 s ds UL ISR BOSk 2.463.5 to Coarse SAND (A-1-b) 9.1
4 100/0. - - - - - -7100/0.49 % WEATHERED ROCK
b - Gray-White, (Granitic Gneiss)
2460 ] Z
2458 74+ 139 e - - e - - e - - SRRy A 2,458.7 13.9
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,458.7 ft On Crystalline Rock (Granitic
Gneiss)

Higher N-values in the Roadway
Embankment likely the result of
boulders/rock encountered

SHEET 12



PROJECT REFERENCE NO.

SHEET NoO.

N/A 13

BORING SAMPLE OFFSET | STATION | NorTHING | EASTING DEPTH AASHTO il pr % BY WEIGHT % PASSING (SIEVES) % %
ID NO. INTERVAL CLASS. | """ | C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
S8-B2 SS-3082 4 RT | 111+29 -L- 646727 1016015 42 - 5.7 A-1-b 18| 3 38.1 37.1 16.8 8.0 45.5 34.5 13.7 14.9 ND

AUTHORIZED SIGNATURE
NCDOT CERT NO. 130-04-0212

Prepared in the Office of:

F&ME CONSULTANTS, INC.
COLUMBIA, SOUTH CAROLINA
NCDOT LAB CERT. NO. 130-0212
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