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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 (SI3) T07-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE

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

AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL

DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE

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

OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.

THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS

AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE

PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN

EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT

THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-4060

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 188 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.

HARD ROCK

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

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

SPT REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL,

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

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 REQUIRED TO BREAK SAMPLE;

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK.
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7—6 ANGUL AR, SUBANGUL oA, SUBROUNDED, OR. ROUNDED, WEATHERED ’;W‘ NON-CORSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRANILAR MATERIALS SILT-CLAY MATERTALS I TERILS pr— 2%~ I FINE T0 COARSE GRAIN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING #2001 (> 357 PASSING #2001 ORGAN MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ok (G Z1-4] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
RO =3 at [ a5 [ 8] 07 | avae ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (.2 L.| GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. A3 COMPRESSIBILITY ROCK_ NCRy SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYNBOL \\:\\\\\ SLIGHTLY COMPRESSIBLE LL € 31 1 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LL =31- 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASoING o HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK I : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE. RUN AND EXPRESSED AS A PERCENTAGE.
— , ETC.
o ORANULAR | ) oy MK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
02‘;’ e SOLS i ORGANIC MATERIAL GRS ST gAY OTHER MATERIAL ROCKS OR CUTS MASSIVE Rock.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-857 TRACE 1- 10% HAMMER IF CRYSTALLINE. %IEOL"T&LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 19 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 40 M| 41MN |48 MX| 41 M | 48 X | 41 MN |4 Mx| 41 N v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITTLE OR y Y .
PI B MX NP |19 Mx|10 Mx| mn [ 1amN |10 mx (18 Mx | N [ mv WODERATE HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) ] [ AMX | 8 MX |12 MX|16 MX|ND MX AMOUNTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC SanLs (6LL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. \v4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 2 y .
OF MAJoR | GRAVEL, mp | TINE | SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS |  sap | SO | CRAVEL AND SAND SouLs soLs Y _ 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
prv— P Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPA"F:S ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXCELLENT TO G0OD FAIR T0 POOR POOR POOR | UNSUITABLE SPRING OR SEEP THLL: SCUND WhDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH S COMPARED FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
P1OF A-7-5 SUBGROUP 1S < LL - 30 ;PI OF A-7-6 SUBGROUP IS > LL - 30 C W MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE o PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADMAY EMBANKMENT (RE) 28/025 o & CﬂIPS DIRECTION I TESTED. WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ST SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED _ Y
GENERALLY L R SOIL SYMBOL oo TEST BORING O Sioee moice e SOnE EXTENT. SOME PRAGHENTS OF STRONE ROCK LoUALLY. REMAI. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 32 A ARTIFICIAL FILL (P OTHER CONE. PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPE MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL 3
(NON-COHESIVE) DENSE 38 70 5B THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 58 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 <0.25 —— —— INFERRED SOIL BOUNDARY Q CORE BORING ®  SOUNDING ROD v SEV) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 70 8.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 8.5 T0 1.8 =77=77= 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 (RGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 TO 15 170 2 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) VERY STIFF 15 70 30 270 4 Tyt ALLUVIAL SOIL BOUNDARY A PIEZOMETER O~ SPT N-VALUE ALSD AN EXAMPLE.
HARD > 30 >4 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 VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES ROCK.
U.S. STD. SIEVE SIZE 4 18 40 60 200 270 i UNSULTABLE wagtE ATION = ACCEPTABLE, BUT NOT T0 B2 SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 @42 0.25 0.075 0.053 ey N e Top 5 Feer b | Hero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR) privs Ry SAND SAND P Pl 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 _sDJ) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 8.25 2.05 2.005 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 GODUGED @.95 INCHES DEEP BY FIRM PRESSURE OF KNIFE DR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
= CL. - CLAY MOD. - MODERATELY 7)/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 4= DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 6@ 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 GUIDE 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.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK GUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIGUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
(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.
w | uoum umer o B - SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
P";:zEIEC VET - G0 SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
o0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS & 7 MOISTURE. CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BM#2 8" SPIKE IN ROOT OF 10" WILD CHERRY
P AT T - EQUIPMENT US T VERTYET:;DE MORE ?:25"3 FEET VERY T:I-IECT::Y BEDDED nilc:gEETss BL_STATION 28+91.00 252 RIGHT
_ MOIST - a0 SOLID; AT OR NEAR OPTIMUM MOISTURE ] ED ON SUBJECT PROJECT i 0 et ey p . N 1006373, E 1379222 ELEVATION: 2795.14 FEET
OM - OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 8.6 - 1.5 FEET
SL L SHRINKAGE LIMIT . v NOTES:
CME-45C [] ctav sits automaTIC [ | MANUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 8.16 FEET NOTES:
~DRY - (D REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN 8.16 FEET THICKLY LAMINATED 0.008 - 0.93 FEET
ATTAIN OPTIMUM MOISTURE D M-85 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow ausers e m TNDURATION
PLASTICITY INDEX (D DRY STRENGTH [J cre-ssp [ Hero Facen FinNcer BITS N Q2 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC T TVERY LOW [] Tune.-careIoe INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene stear TEST cooms [X] W aovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
LY eASTIC oo o e HEDTUM [ PosT HoLE p1ceER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portaBLE HoIsT [J wicone 'STEEL TEETH | ] o aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.~CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
-~CARB. SOUNDING ROD i
O ol U INDURATED DIFFICULT TO BREAK WITH HAMMER.
CORE BIT [] vene stear Test

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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GROUNDLINE PROFILE OBTAINED FROM DTM PROVIDED BY OTHERS

GENERALIZED SUBSURFACE PROFILE 15 L’r of L—

INFERRED STRATIGRAPHY IS DRAWN AT THE PROFILE OFFSET WITH THE BORINGS PROJECTED ONTO THE PROFILE
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .| PROJECT REFERENCE NO. | SHEET NO.
R-;4060 5

2860 2860

2840 ... 2840
2820

...+ 2800 |
=== =7==1/=77
o i.i..2780 |
2760 2760
(A RESIDUAL: MOIST,MEDIUM DENSE,T AN—ORANGE, BROWN, BLACK—GREEN,
HIGHLY MICACEOUS,CLAYEY GRAVEL.
RESIDUAL: MOIST,LOOSE TO MEDIUM DENSE,TAN-ORANGE, BLACK,
HIGHLY MICACEOUS, SAPROLITIC SILTY SAND WITH ROCK FRAGMENTS.
© cR:GNEISS 1
2740 o w2740
2720 2720
2700 3 2700

60 40 20 qg 20 40 60 60 40 20 gg 20 40 60
HORIZ SCALE e | VE = NONE| ~ END BENT I - CROSS SECTION HORIZ SCALE e | vE = NoNE| ~ END BENT 2 - CROSS SECTION




NCDOT BORE SINGLE R4060_GEO_BRDG_SPARTA BYPASS.GPJ NC_DOT.GDT 1/21/15

SHEET 6
Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT

" \LI& BORELOG REPORT CORE BORING REPORT

WBS 34605.1.2 | TIP R-4060 | COUNTY ALLEGHANY | GEOLOGIST DeLost, R. WBS 34605.1.2 | TIP R-4060 | COUNTY ALLEGHANY | GEOLOGIST DeLost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21 GROUND WTR (ft) SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21 GROUND WTR (ft)
BORING NO. EB1-A STATION 35+85 OFFSET 16 ftLT ALIGNMENT - L- 0 HR. N/A BORING NO. EB1-A STATION 35+85 OFFSET 16 ftLT ALIGNMENT - L- 0 HR. N/A
COLLARELEV. 2,816.0 ft TOTAL DEPTH 36.0 ft NORTHING 1,006,637 EASTING 1,379,063 24 HR. N/A COLLARELEV. 2,816.0ft TOTAL DEPTH 36.0 ft NORTHING 1,006,637 EASTING 1,379,063 24 HR. N/A
DRILL RIGHAMMER EFF./DATE  ICA0404 CME-45C 90% 08/25/2014 | DRILL METHOD NW Casing w/ Advancer HAMMER TYPE  Automatic DRILL RIGHAMMER EFF./DATE  ICA0404 CME-45C 90% 08/25/2014 DRILL METHOD NW Casing w/ Advancer HAMMER TYPE Automatic
DRILLER Morgan, M. START DATE 11/15/14 COMP. DATE 11/15/14 | SURFACE WATER DEPTH N/A DRILLER Morgan, M. START DATE 11/15/14 COMP. DATE 11/15/14 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(%TH ~—TomTostl lo 25 5 S v 0 SOIL AND ROCK DESCRIPTION CORE SIZE NQ2 TO;AL'I RUN 11.0ft S
ft . . . - L/moll _ RUN DRILL L
@ ‘ ‘ ‘ L DEETRE E'(-ﬁE)V ELEV DE(E)TH R’(%N RATE [REC.| RQD S [RES-[Ra o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % : % % | G| ELEV.(f) DEPTH (ft)
2820 2791 Begin Coring @ 25.0 ft
1 2790 | 4,421 - 0.8 | 2:15/0.8 { (0.6) | (0.0) (10.6)[(10.0)F=A_2,791.0 CRYSTALLINE ROCK 25.0
4 %;86 S?P%?L& 50 3:15 [ 75% /) 0% | 96% | 91% %_ White-gray, black, brown-orange stain (upper 0.3'), fresh to v. sli.
1 1 3524 (5.0) | (5.0 %Z/{_ weathered, v. hard, v. wide discontinuities, folliated, w/pods
2815 I 2,816.0 GRO;E‘SDISSEIACE 0.0 4 22? 100% | 100% ?/),%_ feldspar-quartz rich, trcs. vugs, feldspar-quartz-muscovite-biotite Gneiss.
: Z o oot ) - h ; : !
| 2619 | T ] Tan, green-white, black, med. dense, silty, 2785 | 2,785.2T 30.8 393 ;sz'_ 4 0°-20° jts. w/iron oxide stain (upper 0.4'), no jts. below 25.6
1 ] highly micaceous, f. saprolitic SAND T 5.2 4:18 | (5.0) | (5.0) %g;_
1 B T (A-2-4). 1 3:32 | 96% | 96% L
2811.1] 49 - R R B T 3:42 7\@4\_
2810 I 3|56 _+14 SS-1 [25% M T 3:49 -
T I A R 2780 | 2.780.0T 36.0 4:231.2 I 27800 360
4 I Boring Terminated at Elevation 2,780.0 ft in Crystalline Rock (Gneiss).
1 |
280611 9.9 ; .. Boring backfilled i diatel letion.
2805 T 3 3 7 |10 M oring backfilled immediately upon completion
1 B O A
280111 149 I L. oL L.
2800 1 3 6 11 ¢i7 M
1 SRR
1 1
279611 199 e “o] 2.796.1 19.9
2795 T 34 | 50 | 50 Py Zl WEATHERED ROCK
T 7 100/1.0 =1 Weathered Rock (Gneiss)
T Ca =
2,791.1] 249 R I R B 2,791.1 24.9
2790 T 60/0.1 60/0.1 Z . CRYSTALLINE ROCK
1 7/1\;4_ Crystalline Rock (Gneiss)
4 = CRYSTALLINE ROCK
4 7/\%- Crystalline Rock (Gneiss)
2785 T I
T <n
I I
|~
2780 T T 27800 36.0

Boring Terminated at Elevation 2,780.0 ft in
Crystalline Rock (Gneiss).

Boring backfilled immediately upon
completion.

NCDOT CORE SINGLE R4060_GEO_BRDG_SPARTA BYPASS.GPJ NC_DOT.GDT 1/21/15




SHEET 7
CORE PHOTOGRAPHIC RECORD

Bridge on Sparta Bypass over unnamed tributary to Bledsoe Creek
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NCDOT BORE SINGLE R4060_GEO_BRDG_SPARTA BYPASS.GPJ NC_DOT.GDT 1/21/15

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
" \Ll& BORELOG REPORT

WBS 34605.1.2

| TIP R-4060 | COUNTY ALLEGHANY | GEOLOGIST DeLost, R.
SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21 GROUND WTR (ft)
BORING NO. EB1-B STATION 35+90 OFFSET 16 ft RT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,808.2ft TOTAL DEPTH 21.0 ft NORTHING 1,006,607 EASTING 1,379,074 24 HR. N/A

DRILL RIGHAMMER EFF./DATE ICA0404 CME-45C 90% 08/25/2014 | DRILL METHOD NW Casing w/ Advancer HAMMER TYPE  Automatic

DRILLER Morgan, M. START DATE 11/15/14 COMP. DATE 11/15/14 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 25 50 75 100/ | NO. /Mol 6 | ELev. ¢y DEPTH (ft)
2810 |
T [ 2,808.2 GROUND SURFACE 0.0)
:: T : RESIDUAL
1 N | Black-gray, white, tan-orange, dense, silty,
2805 1 | | highly micaceous, saprolitic SAND
280311 51 . t r
T 6 | 20 | 25 g4 M r
2800 T M| T
1 T e L
2,7981] 10.1 I T A ° 2,798.1 10.1
60/0.0 R B R =Y % CRYSTALLINE ROCK
7/% Crystalline rock (Gneiss)
2795 2
|~
|~
-
2790 2
\—
] 7 . A
2L 27872 21.0

Boring Terminated at Elevation 2,787.2 ft in
Crystalline Rock (Gneiss).

Boring backfilled immediately upon
completion.

NCDOT CORE SINGLE R4060_GEO_BRDG_SPARTA BYPASS.GPJ NC_DOT.GDT 1/21/15

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

SHEET 8

WBS 34605.1.2 | TIP R-4060 | COUNTY ALLEGHANY | GEOLOGIST DeLost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

BORING NO. EB1-B STATION 35+90 OFFSET 16 ftRT ALIGNMENT  -L-

COLLARELEV. 2,808.2 ft TOTAL DEPTH 21.0 ft NORTHING 1,006,607 EASTING 1,379,074

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

DRILL RIGHAMMER EFF./DATE  ICA0404 CME-45C 90% 08/25/2014 DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE Automatic

DRILLER Morgan, M. START DATE 11/15/14 COMP. DATE 11/15/14

| SURFACE WATER DEPTH N/A

CORE SIZE NQ2 TOTAL RUN 10.9ft

RUN DRILL RUN STRATA | |
S| ELEV PRETHI RN | RATE [REC TRADT) STHE: [RECTRAD| O DESCRIPTION AND REMARKS
() (Min/ft) | ' % : % % | G| ELEV.(ft) DEPTH (it)
2798.1 Begin Coring @ 10.1 ft
08 T1 19.0 | 0.9 [N=600.0] (0.9) [ (0.9) (10.9)[(10.2) %g/ 2,798.1 CRYSTALLINE ROCK 101
i 50 |\3:22/0.9/100%100%/ 100% | 94% A White, gray, black, brown-orange stain interval, fresh to sli. weathered
2795 ] %gg (5.0) | (4.3) %\;// w/seam mod. to mod. sev. weathered (12.7'-13.4"), close to widely spaced
4 2:41 100% | 86% ?),Z discontinuities, folded and crenulated, foliated,
279227 16.0 3:00 ﬁ feldspar-quartz-biotite-muscovite, Gneiss w/quartz-feldspar rich pods,
792.2] 311 F A diorite dike @ 18.0"
E 50 2:96 (5'91) (5'2) %/J) 4 40°-70° jts. wiiron oxide stain, mod. sev. weathered walls, <1mm to
2790 - glg 100% [100% ﬁfg 3mm open, along foliation
i 3:21 2
2,787.2T 21.0 4:06 Ao 27812 210

Boring Terminated at Elevation 2,787.2 ft in Crystalline Rock (Gneiss).

Boring backfilled immediately upon completion.




CORE PHOTOGRAPHIC RECORD

Bridge on Sparta Bypass over unnamed tributary to Bledsoe Creek
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NCDOT BORE SINGLE R4060_GEO_BRDG_SPARTA BYPASS.GPJ NC_DOT.GDT 2/2/15

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
" \LI& BORELOG REPORT

WBS 34605.1.2

| TIP R-4060 | COUNTY ALLEGHANY | GEOLOGIST DeLost, R.
SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21 GROUND WTR (ft)
BORING NO. EB2-A STATION 37+00 OFFSET 14 ftLT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2,814.0ft TOTAL DEPTH 28.7 ft NORTHING 1,006,660 EASTING 1,379,175 24 HR. N/A

DRILL RIGHAMMER EFF./DATE ICA0404 CME-45C 90% 08/25/2014 | DRILL METHOD NW Casing w/ Advancer HAMMER TYPE  Automatic

DRILLER Morgan, M. START DATE 11/14/14 COMP. DATE 11/14/14 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |O 25 50 75 100/ | NO. | /voll 6 | Elev.m DEPTH (i)
2815 |
2,814.0 GROUND SURFACE 0.0
J T - RESIDUAL
i . Tan-orange, brown, black-green, med.
4 I dense, highly micaceous, clayey GRAVEL
12810 ) 5 gng 6t 4.4 { )
1 41615 cd | | - | 582 0% M
] I A R N I
J .
2805, gu6t 94 |
- Slee] b m
J .00 .
-4 - .\;\
2800 5 799 64 14.4
. 8 | 12 | 16 - B8 MEs
2,797 61 16.4 R I S A DRSS NN § l% 2,797.6 16.4
60/0.0 - .. - | DT T TS T T T 00,0 %’;4 CRYSTALLINE ROCK
2795 et % Crystalline rock (Gneiss)
7
|~
=
|~
=]
2790 =
|~
A 27853 28.7

Boring Terminated at Elevation 2,785.3 ft in
Crystalline Rock (Gneiss).

Boring backfilled immediately upon
completion.

NCDOT CORE SINGLE R4060_GEO_BRDG_SPARTA BYPASS.GPJ NC_DOT.GDT 2/2/15

SHEET 10

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

WBS 34605.1.2 | TIP R-4060 | COUNTY ALLEGHANY | GEOLOGIST DeLost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21 GROUND WTR (ft)
BORING NO. EB2-A STATION 37+00 OFFSET 14ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,814.0 ft TOTAL DEPTH 28.7 ft NORTHING 1,006,660 EASTING 1,379,175 24 HR. N/A

DRILL RIGHAMMER EFF./DATE  ICA0404 CME-45C 90% 08/25/2014 DRILL METHOD NW Casing w/ Advancer HAMMER TYPE  Automatic

DRILLER Morgan, M. START DATE 11/14/14 COMP. DATE 11/14/14 | SURFACE WATER DEPTH N/A

CORE SIZE NQ2 TOTALRUN 123 ft

RUN DRILL RUN STRATA | |
E'(-ﬁE)V ELEV DE(E)TH R’(%N RATE [REC.| RQD S REC.TRA0 | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | 9 % ) % % | G| ELEV.(f) DEPTH (ft)
2797.6 Begin Coring @ 16.4 ft
279761 164 | 4.0 |N=60/0.0| (4.0) | (3.8) (12.3)[(12.1) %g/ 27976 CRYSTALLINE ROCK 164
2795 4 %a% 100% | 95% 100% | 98% A White, gray, black, scat. tan-brown-orange stain, fresh to sli. weathered,
-1 394 %\;// v. hard to hard, close to widely spaced fracs., foliated, feldspar, quartz
2,793.6+ 20.4 2:50 ?),Z biotite, muscovite Gneiss, quartz-feldspar rich pods.
1 5.0 2:44 | (5.0) | (5.0) %9/ 145° jt. w/sli. rough walls, <tmm open; 4 20°-30° jts. w/iron oxide stain,
] 3:30  |100% (100% 7)? mod. sev. weathered walls
2790 4 3:17 f
— 3:01 o=
2,788.64 25.4 3:20 ?\ﬂ:f
E 3.3 3:36 | (3.3)](3.3) ;ﬂ;
E 3:46  |100% |100% =
2,785.3T 28.7 4:10 " 2,785.3 28.7
1:05/0.3

Boring Terminated at Elevation 2,785.3 ft in Crystalline Rock (Gneiss).

Boring backfilled immediately upon completion.




CORE PHOTOGRAPHIC RECORD SHEET 11

Bridge on Sparta Bypass over unnamed tributary to Bledsoe Creek
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NCDOT BORE SINGLE R4060_GEO_BRDG_SPARTA BYPASS.GPJ NC_DOT.GDT 1/21/15

SHEET 12
Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT

" \Ll& BORELOG REPORT CORE BORING REPORT

WBS  34605.1.2 | TIP R-4060 | COUNTY ALLEGHANY | GEOLOGIST DeLost, R. WBS 34605.1.2 | TIP R-4060 | COUNTY ALLEGHANY | GEOLOGIST DeLost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21 GROUND WTR (ft) SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21 GROUND WTR (ft)
BORING NO. EB2-B STATION 37+05 OFFSET 14 ftRT ALIGNMENT  -L- 0 HR. N/A BORING NO. EB2-B STATION 37+05 OFFSET 14 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,808.9 ft TOTAL DEPTH 30.1 ft NORTHING 1,006,634 EASTING 1,379,187 24 HR. N/A COLLARELEV. 2,808.9ft TOTAL DEPTH 30.1 ft NORTHING 1,006,634 EASTING 1,379,187 24 HR. N/A
DRILL RIGHAMMER EFF./JDATE  ICA0404 CME-45C 90% 08/25/2014 | DRILL METHOD NW Casing w/ Advancer HAMMER TYPE Automatic DRILL RIGHAMMER EFF./DATE  ICA0404 CME-45C 90% 08/25/2014 DRILL METHOD NW Casing w/ Advancer HAMMER TYPE Automatic
DRILLER Morgan, M. START DATE 11/14/14 COMP. DATE 11/14/14 | SURFACE WATER DEPTH N/A DRILLER Morgan, M. START DATE 11/14/14 COMP. DATE 11/14/14 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(%TH ~—TomTostl lo 25 5 5 100 | no v o SOIL AND ROCK DESCRIPTION CORE SIZE NQ2 TO;AL'I RUN 1001t S
it . - - - |/mol| G . DEPTH (ft RUN DRILL L
u : : ‘ ELEL = E'(-ﬁE)V ELEV DE(E)TH R’(%N RATE [ REC-| RQD o [REe[Ra o DESCRIPTION AND REMARKS
() (Min/ft) | ' % : % % | G| ELEV.(f) DEPTH (it)
2810 | 2788.8) Begin Coring @ 20.1 ft
2,808.9 GROUND SURFACE 0.0 SIRGRL 391 | 1.0 |N=60/0.0[ (1.0) | (1.0) ©7 [ ©7) %g/ 27888 CRYSTALLINE ROCK 201
| L RESIDUAL i 50 |-—2:08 /1100%/)100%| 97% | 97% f),g White, gray, black, fresh to v. sli. weathered, v. hard to hard, wide
i N Tan-orange, black, loose to med. dense, E g?g (5.0) | (5.0) %\;// discontinuities, foliated, feldspar-quartz-biotite-muscovite Gneiss, scat.
i - highly micaceous, silty, saprolitic SAND 2785 -1 6:02 |100% |100% ?);9 feldspar-quartz rich pods.
| 2805 | i i wirock frags. (A-2-4). 4 5:09 %9/ 1 20° jt. w/hard, rough walls, tight
2.803.84 51 - 2,782.8] 26.1 4:13 7}9
i 3 4 5 .+9. M i 40| 442 1@n]E7) %;g
B 0, 1=
] 1 2780 ] 4212?1 68% | 93% A~
2800 i | 2,778.8. 30.1 2:29 L 277838 30.1
279884 101 . i - Boring Terminated at Elevation 2,778.8 ft in Crystalline Rock (Gneiss).
- 2 3 6 &9 - $S-3 31% M
4 . q\ - Boring backfilled immediately upon completion.
2795 i v
279384 151 \ .
i 3 7 | 10 #17 M
2790 ] : l :
2,788.84 20.1 B S BN SRRl BRI S ez - - 2,788.8 20.1
60/0.0 St i By B ) ¢ 2 CRYSTALLINE ROCK
e 7,};4 Crystalline rock (Gneiss)
2785 7
Z
2780 -
i 27788 30.1

Boring Terminated at Elevation 2,778.8 ft in
Crystalline Rock (Gneiss).

Boring backfilled immediately upon
completion.

NCDOT CORE SINGLE R4060_GEO_BRDG_SPARTA BYPASS.GPJ NC_DOT.GDT 1/21/15




CORE PHOTOGRAPHIC RECORD SHEET 13

Bridge on Sparta Bypass over unnamed tributary to Bledsoe Creek
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SHEET 14

EB1-A
SOIL TEST RESULTS
AASHTO % BY WEIGHT % PASSING (SIEVES) % %
SAMPLENO.| OFFSET | STATION | DEPTHINTERVAL | CLASS. C.SAND | F.SAND | SILT 10 40 200 MOISTURE ORGANIC
$S-1 16 LT 35+85 4.96.2 A-2-4 0) 1 |' 33.6 48.8 )’ 6.8 9.9 F 83.6 F 23.2 24.7
EB2-A
SOIL TEST RESULTS
AASHTO % BY WEIGHT % PASSING (SIEVES) % %
SAMPLENO.| OFFSET | STATION | DEPTHINTERVAL | CLASS. C.SAND | F.SAND | SILT 10 40 200 MOISTURE ORGANIC
$5-2 14LT 37+00 4459 A-2:6 (0) 11 |' 39.4 39.5 + 8.4 51.3 F 38.8 F 14.3 20.2
EB2-B
SOIL TEST RESULTS
AASHTO % BY WEIGHT % PASSING (SIEVES) % %
SAMPLENO.| OFFSET | STATION | DEPTHINTERVAL | CLASS. C.SAND | F.SAND | SILT 10 40 200 MOISTURE ORGANIC
$S-3 14RT 37+05 10.1-11.6 A-2-4 0) 3 |' 22.2 53.3 )’ 15.8 97.3 F 89.7 F 32.9 30.5
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _Alleghany
PROJECT DESCRIPTION _US 21 Western Loop from SR 1172
(Grandview Drive) to US 21

SITE DESCRIPTION _Wall 1 Right of -L- Station 39+40
Wall 2 Left of -L— Station 41+20
Wall 3 Left of -Y2—- Station 16+20

RETAINING WALLS

STATE STATE PROJECT REFERENCE NO. No. SHEETS

IN.C, R-4060 1|14

—
TOTAL

CAUTION NOTICE

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

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850, THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE

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

AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL

DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE

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

OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.

THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS

AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE

PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN

EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT

THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

. 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
Robbie DeLost

Mike Morgan

Herold Morris

INVESTIGATED BY _ Michael Gragg

DRAWN BY Tamara Stivers

CHECKED By _Kenny Bussey

suBMITTED BY _{CA Engineering
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DIVISION

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
OF HIGHWAYS
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SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

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,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6

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

HARD ROCK

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

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

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQOUS - 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 REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION —— —R — 5OSTT ROCK (WR) 109 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANLLAR MATERIALS SILT-CLAY MATERIALS SOIC WATERALS MINERALOGICAL COMPOSITION pr— FINE 70 COARSE GRATN TGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING 2001 (> 35% PASSING 2001 MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (CR WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
GROUP a3 | -2 aa [a5 [ a6 [ a7 | ala2 | ad4ns ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO. SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
L . g NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN T
CLASS. A-2-4|A-2-5]A-2-6 [a-2-7 a6, a7 COMPRESSIBILITY AR, SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL ,:, o SLIGHTLY COMPRESSIBLE LL < 31 —— ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
LR T T e | 1| S0 e e e S M0 R B ST TS | cor comy ey o et i, e, o v con s, o
7 PASSING HIGHLY COMPRESSIBLE LL I . . . BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE _OF MATERIAL Gl ———] SHELL BEDS.E1C.
5 WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
o ORGANIC MATERIAL CREN™ ST Loy 64 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
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-8 TRACE 1- 107 HAMMER [F CRYSTALLINE. O ol e AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 127 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 4@ Mx| 41 MN |40 Mx| 41 M| 4D Mx | 41 MN |40 Mx | 41 N LITTLE O e . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIF_DIRECTION_DIE_AZIMUTH)
I 6 MX NP (10 Mx (10 Mx| 1M | 10N [ 10 M (10 Mx | 1N | 11N HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [} [) [] amx |8 Mx |12 Mx |16 Mx [ND Mx AMOUNTS OF ORGANIC 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 V. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oOF MAJOR | GRavEL, anp | TINE 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.
MaTERILS | sanp | OMO | CRAVEL AND SAND SoiLs SoLs 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
GEN. RATING T FAIR T FAIR TO ' SZPw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS‘:{'OST FEIF;DSPARS ARE DULL AND DI’;:‘;CDLOTRED‘ SOMEF Sl-quORw C#AY. ROCK :A: PARENT MATERIAL.
A5 SUBGRADE EXCELLENT TO 600D AIR T0 POOR POOR UNSUITABLE O SPRING OR SEEP UL SOUND) WADER HRMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH 65 COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROUP 1S < LL - 30 ;PLOF A-7-6 SUBGROP IS > LL - 3 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE L0SS OF STRENGTH | FIELD-
CoMPACTNESS O RANGE OF STANDARD RANGE OF UNCONFINED ooz (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-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 <a ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY LOOSE 470 10 SOIL SyMBOL Gs;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL DR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 10 10 30 e ARTIFICIAL FILL (86> OTHER CONE PENETROMETER F TESTED, W Y PT N VALUES > PF MOTTLED IMOT,) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS, MOTTLING IN SOILS
MATERIAL .
(NON-COHESIVE) DENSE 38 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINACE
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 INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 190 BPF | ResIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =/72%= INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SECNENTS EauUAL T0 OR CR
(COHESIVE) VERY STIFF 15 To 38 2704 A PIEZOMETER o ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
M % e TTrpet ALLUVIAL SOIL BOUNDARY INSTALLATION O SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS APROLITE (SAP.) - RESIDUA THAT RETAINS THE R TRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS SAPROLITE (SAR. - RESIDUAL SOIL ETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARE
P ASSIFIED ExCAYATIO pRp———— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
.S, STO. SIEV ) 4 7 UNDERCU [77] UNCLA XCAVATION - UNCLA: XCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. -
gfsnﬁng ?»Lfa)s stz 4.76 2lgw 0‘?2 06205 02007'35 02033 EXCAVATION UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE :IEU;TIV‘;N vm:msgg;::gvoo;nlanlsrog S :TOECF'I(AOFE)?::NR? X:::IE:ZSU:EFE%RZMLELE:'E':JESF;RWE 10
. . - - - - USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED LATIVEL L L . ALLEL
COARSE FINE SaLLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLaY UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK
BLOR prey 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. SD.) F S0, 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 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 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7 - UNIT WEIGHT HARD CAN BE EXCAVATED [N SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL [S PENETRATION EOUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7, DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 68 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 GUIDE FOR FIELD MOISTURE DESCRIPTION | nyr _ pjaToMETER 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 PERCENTACE.
DOPT - DYNAMIC PENETRATION TEST SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. TRATA ROCK QUALITY NATION (SROD) - A MEASURE OF ROCK QUALITY R Y TOTA
* SATURATED - USUALLY LIOUID: VERY WET, USUALLY € - VOID RaTIO SD. - SAND. SaNDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK, PIECES 1 INCH CENGTH OF ROCK SEGVENTS WITHIN-A STRATUM EQUAL 10 O GREATER Tha 4 INCHES DIVIDED B
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT, SILTY ST - SHELBY TUBE . y THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
[0UI0 LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
S Vet FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL e—
R:?I?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pPLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT N T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
PT TURI - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPME USED ON SUBJEC QJEC WIDE 3 70 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
O PTILM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT p . NOTES:
CME-45C [] cav aits automatic [ | ManvaL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - @.16 FEET NUIEo:
_DRY - (D) REQUIRES ADDITIONAL WATER TO D & CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET ELEVATIONS DERIVED FROM r4060._ls_tin.tin FILE.
ATTAIN OPTIMUM MOISTURE D CME-S5 CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8"HOLLOW AUGERS = [ TNDURATION
PLASTICITY INDEX (PD DRY STRENGTH [J cve-sse [ wero Faceo FinGeR BITS X~ a2 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 T VERY LOw [] runc.-cersioe inseRTs — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene ssear TeST cosm [X] w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [ posT HoLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] rortasLE HoIsT [] rricone "STEEL TEETH | [ wano) auceR MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
| Ll [J sowoms aoo INDURATED DIFFICULT TO BREAK WITH HAMMER.
CORE BIT [] vane srear TeST
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.ARTIFICIAL FILLRED & TAN,L00SE,
2770 | MICACEOUS, SILTY SAND. : : : ; ; ! | G/ORgS 3 2770
""""" 1”””””.RES/DUAL:TAN—ORANGETANGRAY—BLACKWH/TE””'”1'”'”'”"1””'”'”:”””””1’”””””1”'”””'1”””””:””” PR - ki
: ! GRAY~GREEN,LQOSE TO VERY DENSE, : 3 3 3 3 3 3 3
: HIGHLY M/CACEOUS S/LTY SAND. @
2760 <<?>WRG~E/ss ot ‘ ‘ o N S N S 2760
2750 0 bbb o S N U I S 2750
@ ARTIFICIAL FILL. RED, TAN—ORANGE STIFF, M/CACEOUS SILTY, SANDY MED 3 3 3 ; ! D
f : : : : : : : : . PLASTICITY CLAY. ‘ f f f f f f : ‘ ‘ ‘ ‘
2740 | 3 3 3 3 3 3 3 3 . ARTIFICIAL F/LL. RED, T AN-ORANGE, LOOSE, M/CACEOUS SiLTY SAND 3 3 3 : : : : : : : : : 2740
@ RESIDUAL. TAN-ORANGE, GREEN—BLACK ST/FF H/GHLY M/CACEOUS SANDY, : @ ROADf/AY EMBANKMENT.-TAN ORANGE, RED~BROWN, BROWN,V. LOOSE |
SAPROLITIC S/Lr : : ‘ ‘ . TO MED.DENSE,HIGHLY :MICACEQUS, SILTY
2730 | : : : : : : : : @ RESIDUAL: T AN~ORANGE, GREEN~BLACK, GRAY, WHIT £, MED. DENSE, HIGHLY I 3 ‘ | SAND W/ROCK FRAGS.& ROADWAY GRAVEL ' 2730
rrrrrrrrrr b MICAGEGUS SIETY- -SAND W/ - ROGK- FRAGS. ALLUVIUM:DKBROWN—BLACKMULT/—COLOREDMEDDENSES/LTYF/NE'~~~~'}~~~~~
! ! ! ! ! ! ! ! ! @ RESIDUAL: T AN; GRAY,WHIT E, T AN-ORANGE, BROWN, GRAY ~GREEN, V. LOOSE ! : | SAN !
. TO DENSE,SAPROLITIC.HIGHLY MICACEQUS,SILTY SAND W/ROCK 3 - © i RESIDUAL: GRAY,GREEN,WHITE, BLACK, TAN—ORANGE LOOSE. TO MEDH :
2720 FRAGS. : ; ; \ DENSE,HIGHLY MICACEOUS, SAPROLITIC,SILTY SAND. ! ' 2720
""""""""""""""""""""""""""""""""""""""""""""""""""""""" @'CR&'GRAY'LT'GRAY'B[ACKWH/TE'B'ROWN%RANG’E'S‘TA/N'S'U'TU'MO'D'SEV"""""""”"”"j'""@'WR"GNEIS'S'"""""""""f"'""""""""""""""'"""""""""""""""'
WEATHERED W/SEV.WEATHERED SEAMS,MED.TO MOD.HARD,CLOSE: : : : : : ; ! !
; ; ; ; ; ; ; ; ; ; FRAC.SPACING,FRIABLE @ JT.WALLS &: SEAMS,WIDELY VARIABLE : . (B CR: GRAY,WHITE, BLACK, T AN-BROWN-ORANGE STAIN,V.SLI.TO MOD. | :
2710 | : : : : : : : : : FOLIATION, FELDSPAR=BIOT IT E-MUSCOVITE-QUARTZ GNEISS. : : : : %iégléiggg I%SMEgDTgL gggP%ggP%ngEO% E%EAMS ! " 2710
| | | | | | | | | @ WR: 3’; ﬂ%ﬂ&@%ﬂ%ﬁ"}ﬁ%‘g %%%%ATHFRED W/SEANS COMPLETELY | | | FELDSPAR-QUARTZ-BIOTITE-MUSCOVITE GNEISS.
3 3 3 3 3 3 3 3 3 @ RESIDUAL: T AN; BROWN, GRAY, MED. DENSE, SAPROUT/C S/LTY SA/VD w/ oo ; ; ; ; ; ; ; 3 3 3 :
22700 ST SO UUUNS SUUUUNEE SUUTRS TR USRS SUURR BOULDERS&WRSEAMS ,,,,,,,,,, S SRR S SO 12700
2690 2690

38+00 39+00 40+00 39+00 40+00 41+00 42 +00 43+00 15+00 16 +00 17 +00
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 5

WBS 34605.1.2

| TIP R-4060

| COUNTY ALLEGHANY

| GEOLOGIST DeLost, R.

WBS 34605.1.2

TIP R-4060

COUNTY ALLEGHANY

GEOLOGIST Delost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

GROUND WTR (ft)

BORING NO. L_3887L

STATION 38+87

OFFSET 7 ftLT

ALIGNMENT -L- 0 HR. Dry

COLLAR ELEV. 2,828.0 ft

TOTAL DEPTH 31.5ft

NORTHING N/A

EASTING N/A 24 HR. FIAD

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

GROUND WTR (ft)

BORING NO. L_3930R

STATION 39+30

OFFSET 20 ftRT

ALIGNMENT -L- O HR. Dry

COLLARELEV. 2,825.2 ft

TOTAL DEPTH 36.4 ft

NORTHING N/A

EASTING N/A 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 11/18/14

COMP. DATE 11/18/14

| SURFACE WATER DEPTH N/A

DRILLER Morgan, M.

START DATE 11/18/14

COMP. DATE 11/18/14

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(%TH 0 SOIL AND ROCK DESCRIPTION
(f[) 0.5ft | 0.5ft | 0.5ft 0 2‘5 5‘0 7‘5 100 NO. MOI| G ELEV. (it) DEPTH (it) (f[) 0.5ft | 0.5ft | 0.5ft 0 2‘5 5‘0 7‘5 100 NO. MOI| G
2830 | 2830
T 2,828.0 GROUND SURFACE 0.0| :
1 I RESIDUAL ]
4 1. .. Tan, gray-black, white, loose to med. i
2825 4 ] dense, highly micaceous, silty, saprolitic 2825 _| 28252 GROUND SURFACE 00
T __ SAND (A-2-4). i T RESIDUAL
i -
2,823.0] 5.0 .. i L Tan-orange, white, gray-black, loose to
1 2 3 ;e- i M ] Lo very dense, highly micaceous, silty SAND
1 1. i . (A-2-4).
2820 T \ 2820|2,820.3T 4.9 7 7 5 \
1 q. . i _*9_ ] M
2,818.0] 10.0 A - J 1
4 1 4 "8 R M 4 R ] ..
2815 T e 2815 |2,815.3T 9.9 Ty
T . ] 3 5 6 . !?11_ M
2,813.0] 15.0 .. J
4 2 4 "8 . M 4 .\\.
2810 T S\ 28101 2,810.3T 14.9 W
T A ] 3 5 9 _e14 | .. .. M
2.808.0] 20.0 N ] Y
- 3 10 - .‘17 M - .\\. -
1 S J N
2805 T ) 2805 | 2,805.3T 19.9 ~
1 i 1 i ] 24 25 35 T .)60 - M
2,803.0] 25.0 1 J O
4 4 8 . ‘15 M - - .//.
2800 T A 2800 | 2,800.3T 24.9 L7
T v 1 1 5 13 ’18 M
2,798.01 30.0 .. ‘_ ... i e
5 1 -¥2o c - M 2,796.5 315 1 s
Boring Terminated at Elevation 2,796.5 ft in 2795 | 2,795.3T 29.9 o
Residual Soils. = 2 5 7 Per) M
Boring moved due to underground utilities b T '\\ T
& backfilled upon completion. ] TN T
2790 | 2,790.3T 34.9 AN
wpir]aa . .938. M 2.788.8 36.4

Boring Terminated at Elevation 2,788.8 ft in
Residual Soils.
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

WBS 34605.1.2

|11P R-4060

| COUNTY ALLEGHANY

| cEOL

OGIST DelLost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

BORING NO. L_3970R

STATION 39+70

OFFSET 20 ftRT

COLLAR ELEV. 2,823.8 ft

TOTAL DEPTH 36.4 ft

NORTHING N/A

GROUND WTR (ft)
ALIGNMENT -L- 0 HR.
EASTING N/A 24 HR

Dry
FIAD

DRILL RIG/HAMMER EFF./DATE  ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 11/18/14

COMP. DATE 11/18/14

| SURFACE WATER DEPTH N/A

WEATHERED ROCK
Weathered rock (Gneiss)

Boring Terminated at Elevation 2,787.4 ft in
Weathered Rock (Gneiss).

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5ft | O 2 50 s 100/ | NO. | Amol| 6 | ELev. (i) DEPTH (ft)
2825 |
1 | 28238 GROUND SURFACE 0.0
1 I T ARTIFICIAL FILL
1 ]. L Red, tan, loose, micaceous, silty SAND
2820 I 1- - -2-4).
281891 409 L g
I 233 }e M et
s T 1 T
2.813.9] 99 N 2,813.8 10.0
1 1 2 3 {5. - M RESIDUAL
+ - Tan-orange, gray-green, loose to med.
2810 + {- dense, highly micaceous, silty, saprolitic
—+ { SAND (A-2-4).
(280891 149 [ [ | .
I 3 3 4 M
2805 I
2,803.91 199
T 1 4 7 M
2800 I
[2,7989L 249 | [ | .
I 3 8 | 11 . M
T -t
2795 T ot
2,793.9] 29.9 1
8 9 | 12 “dn M
-
2790 A
I I ) L
13126 | 74
[ F e ppap — ~100/1.09 M L 2.7878 360

SHEET 6
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NCDOT GEOTECHNICAL ENGINEERING UNIT

‘@ BORELOG REPORT

SHEET 7

Boring Terminated at Elevation 2,790.5 ft in
Residual Soils.

WBS 34605.1.2 | TIP R-4060 | COUNTY ALLEGHANY | GEOLOGIST Delost, R. WBS 34605.1.2 TIP R-4060 COUNTY ALLEGHANY GEOLOGIST Delost, R.
SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21 GROUND WTR (ft)) | SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21 GROUND WTR (ft)
BORING NO. L_4021L STATION 40+21 OFFSET 23ftLT ALIGNMENT -L- 0 HR. Dry BORING NO. L_4078L STATION 40+78 OFFSET 62 ftLT ALIGNMENT -L- 0 HR. Dry
COLLAR ELEV. 2,826.8 ft TOTAL DEPTH 36.3 ft NORTHING N/A EASTING N/A 24 HR. FIAD COLLAR ELEV. 2,824.2 ft TOTAL DEPTH 29.8 ft NORTHING N/A EASTING N/A 24 HR. FIAD
DRILL RIG/HAMMER EFF./DATE ICA0404 CME-45C 90% 08/25/2014 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic DRILL RIG/HAMMER EFF./DATE ICA0404 CME-45C 90% 08/25/2014 | DRILL METHOD NW Casing w/ Advancer HAMMER TYPE Automatic
DRILLER Morgan, M. START DATE 11/18/14 COMP. DATE 11/18/14 | SURFACE WATER DEPTH N/A DRILLER Morgan, M. START DATE 11/18/14 COMP. DATE 11/20/14 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(%TH 0 SOIL AND ROCK DESCRIPTION
(f[) 0.5ft | 0.5ft | 0.5ft 0 2‘5 5‘0 7‘5 100 NO. MOI| G ELEV. (it) DEPTH (it) (f[) 0.5ft | 0.5ft | 0.5ft 0 2‘5 5‘0 7‘5 100 NO. MOI| G
2830 = 2825 [—2,824.2 GROUND SURFACE 0.0|
T i ] L i ARTIFICIAL FILL
T | 2,826.8 GROUND SURFACE 0.0 1 S :: Red, tan-orange, stiff, micaceous, silty,
T 1. 2N ARTIEICIAL FILL ] . N sandy, med. plasticity CLAY (A-7-5).
2825 —+ } - Red, tan-orange, loose, micaceous, silty, 2820 2.820.31 3.9 3 5 8 ] N
+ - 1 SAND (A-2-4). 1 . .p13. M R
2e220f a8 | L L |1 I ] A [oozo ________ 12
2820 __: i +10 i M L 2ol 12815 | 2,815 ,{ a9 5 , , 7 Tan-orange, loose, silty SAND (A-2-4).
1 - T T T T T T TTRESIDUAL L T T T i ‘4\_ .. M
+ -} - Tan-orange, green-black, stiff, highly E - OIN -
2,817.01 9.8 p - micaceous, sandy, saprolitic SILT (A-5). g -\ 28147 _ 125
T 2 | 4 |5 : +9 : M zllzlaze A N RESIDUAL
2815 I l 2810 ®32. | ... D Tan, gray-white, black, dense, highly 145
T L 28187 __ _ _ __ _ __ _ ___ ______ _ 131 . "~ micaceous, silty, saprolitic SAND w/rock
1 N Tan-orange, green-black, gray & white, 7/),—./%— frggs. (pA—2—4).
2,812.01 14.8 B R med. dense, highly micaceous, silty =
T 3 5 6 : : D R ook f o) T CRYSTALLINE ROCK
2810 oLl SANDw/rock frags. ( )- 2805 a5 Crystalline rock (Gneiss)
T S N
2,807.01 19.8 R =
- 8 7 6 - .l.l3. M %—
2805 - Y 2800 2,799.4T 24.8 A 2.799.4 248
I SN 1 2 98 S ® %_ 2,798.0 WEATHERED ROCK 26.2
2802.0] 248 AN © 100/0.9 A \ Weathered rock (Gneiss),
T 8 | 1L [ 8 o +19 M f//\%_ CRYSTALLINE ROCK
2800 1 ) 2795 \//\_2 704.4 Crystalline rock (Gneiss) 29.8
T SRR B Boring Terminated at Elevation 2,794.4 ft in
579701 29.8 R Crystalline Rock (Gneiss).
4 7 9 Sl
2795 T T klﬁ M Boring backfilled upon completion. Boring
T R moved due to slope steepness and pine
T A trees.
2,792.01 34.8 L. L.
wj]is]14 - - - - @27 - - M 2,790.5 36.3
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NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

WBS 34605.1.2

| TIP R-4060

| COUNTY ALLEGHANY

| GEOLOGIST DeLost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

BORING NO. L_4078L

STATION 40+78

OFFSET 62 ftLT

ALIGNMENT -L-

COLLAR ELEV. 2,824.2 ft

TOTAL DEPTH 29.8 ft

NORTHING N/A

EASTING N/A

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

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 11/18/14

COMP. DATE 11/20/14

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 13.9 ft

clay 1mm open, sev. weathered walls

eLev| RUN IpepTh| Run| BRILL RUN 55| SAVP. [reemos| &
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. R('%?- R(%D o] DESCRIPTION AND REMARKS
(ft) (Min/ft) [ % % ) % % | G| ELEV.(f) DEPTH (ft)
2809.7 Begin Coring @ 14.5 ft
2 71 14 R ~
) \ 0.3 \1:25/0.3) (0.3) | (0.0) (7.3) | (4.1) F =4 2,809.7 CRYSTALLINE ROCK. 14.5
__1143 5.0 0:42 \100%/ 0% 71% | 40% 7/‘%— Gray, It. gray, black, white, brown-orange stain, mod. to mod. sev.
+ %%g @3) | @8 A weathered w/sev. weathered seams, med. to mod. hard, close frac.
2805 T 1:31 | 86% | 36% 7/%— spacing, friable @ joint walls, widely variable foliation,
2,804.41 19.8 1:39 =i feldspar-biotite-muscovite-quartz Gneiss.
T 5.0 1:30 2.7 (23) %- 3 80° jts. w/sev. weathered walls, iron stain & mica, 1-2mm open; 3
T 1:43 54% | 46% \\// B 60°-70° jts. w/mica, clay & iron stain, 3-5mm open to <1mm open; 5
T 0:58 %‘ 20°-40° jts. wiiron stain & clay 1mm open, sev. weathered walls
T 1:11 as
2800 2,799.41 24.8 0:27 ” A 2,799.4 24.8
2,798.0] 26.2 N=100 7k 27980 WEATHERED ROCK 26.2
36 112 @s |7 asnlon kb= Weathered rock inferred from core loss.
] 0:44 | 39% | 19% 39% | 19% (21 CRYSTALLINE ROCK
2795 0:18 = As described above 14.5'-24.8".
2,794.41 29.8 0:12/0.6 27944 2 80° jts. w/sev. weathered walls, iron stain & mica, 1-2mm open; 1 29.8

60°-70° jt. w/iron stain & clay, 1mm open; 4 20°-40° jts. w/iron stain &

and pine trees.

Boring Terminated at Elevation 2,794.4 ft in Crystalline Rock (Gneiss).

Boring backfilled upon completion. Boring moved due to slope steepness

SHEET 8
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‘% NCDOT GEOTECHNICAL ENGINEERING UNIT
Ly BORELOG REPORT

WBS 34605.1.2

| TIP R-4060 | COUNTY ALLEGHANY

| GEOLOGIST DeLost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

GROUND WTR (ft)

BORING NO. L_4152R

STATION 41+52 OFFSET 4ftRT

ALIGNMENT -L- 0 HR. Dry

COLLARELEV. 2,787.4 ft

TOTAL DEPTH 27.8 ft NORTHING N/A

EASTING N/A 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER Morgan, M. START DATE 11/18/14 COMP. DATE 11/20/14 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft | |0 2 %0 7® 100/ | No. wvoil 6| Etev. DEPTH (f)
2790
+ 2,787.4 GROUND SURFACE 0.0
E — 1T RESIDUAL
2785 T o N Tan-orange, brown, white-gray, med.
T 1 dense, fine, silty, highly micaceous,
2782 7: 47 N R saprolitic SAND w/rock frags. (A-2-4).
I 5 |11 | 10 . }21. . D
2780 T ., o
7
-4 - - / -
2777.74+ 9.7 YA
I 55| 6 - g D
2775 T 1
I . i
2772.7+ 14.7 e il 27726 14.8
1 60/0.1 - 7060/0.1 = CRYSTALLINE ROCK
T R = Crystalline rock (Gneiss
2770 I 75— V! ( )
1 2T 27684 19.0
4 %- WEATHERED ROCK
T = Weathered Rock (Gneiss)
2765 T /A
-4 f—
276111 263 I A AR S W 2,761.1 263
2760 59 |13 o o 57500 RESIDUAL s

Tan, brown, gray, med. dense, fine, silty,
saprolitic SAND w/boulders & weathered
rock seams (A-2-4).

Boring Terminated at Elevation 2,759.6 ft in
Residual Soils.

Boring backfilled upon completion. Boring
moved due to slope steepness and pine
tree.

SHEET 9
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Sl

NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

WBS 34605.1.2

| TIP R-4060

| COUNTY ALLEGHANY

| GEOLOGIST DeLost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

GROUND WTR (ft)

BORING NO. L_4152R

STATION 41+52

OFFSET 4ftRT

ALIGNMENT -L- 0 HR. Dry

COLLARELEV. 2,787.4 ft

TOTAL DEPTH 27.8 ft

NORTHING N/A

EASTING N/A 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD NW Casing w/ Advancer HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 11/18/14

COMP. DATE 11/20/14

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 11.5ft

eLev| RUN IpepTh| Run| BRILL RUN 55| SAVP. [reemos| &
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. R('%?- R(%D o] DESCRIPTION AND REMARKS
(ft) (Minfft) | o % i % % | G| ELEV. () DEPTH (ft)
2772.6 Begin Coring @ 14.8 ft
50028 128115 [1:4005[ (L5) | (1.5 42| 31 F=F 27726 CRYSTALLINE ROCK 148
2770 * * * 5.0 & 1100%4100% 100%| 74% %— Gray, tan-brown-orange stain, white, black, sli. to mod. sev. vyeathgred
T %g? 3.1 | @s) 1 w/sev. weathered seams, med. to mod. hard, close frac. spacing, friable
T 1:04 62% | 30% 22,7684 in seams, foliated, feldspar, quartz, biotite, muscovite, Gneiss. 19.0
T 130 0.4) | N/A %- 2 70°-80° jts. wliron oxide stain, rough walls, <Imm open; 2 60° jts. ’
2,766.1T 21.3 0:36 5% = w/hard, rough walls; 7+ 20°-30° jts. w/iron oxide stain, some w/clay 1mm
2765 5.0 0:21 | (0.0) | N/A /A open
i 0:25 0% ] WEATHERED ROCK
] 0:32 N Dark brown, orange stain, v. sev. weathered w/seams completely
J 0:42 %_ weathered, intact frags. Gneiss, no recovery interval interpreted as
2,761.1] 26.3 0:32 /el 27611 similar WR. Resumed SPT sampling at 26.3". 26.3
2760 N=22 R RESIDUAL 27.8

Boring Terminated at Elevation 2,759.6 ft in Residual Soils.

Boring backfilled upon completion. Boring moved due to slope steepness
and pine tree.

SHEET 10
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‘@ BORELOG REPORT

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 11

WBS 34605.1.2 |TIP R-4060 |COUNTY ALLEGHANY

| GEOLOGIST DeLost, R.

WBS 34605.1.2 TIP R-4060 COUNTY ALLEGHANY

GEOLOGIST Delost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

GROUND WTR (ft)

BORING NO. L_4201L

STATION 42+01

OFFSET 3ftLT

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

GROUND WTR (ft)

ALIGNMENT -L-

O HR.

Dry

COLLAR ELEV. 2,785.6 ft

TOTAL DEPTH 25.8 ft

NORTHING N/A EASTING N/A 24 HR. FIAD

BORING NO. L_4250L

STATION 42+50

OFFSET 20 ftLT

ALIGNMENT -L-

O HR.

Dry

COLLAR ELEV. 2,786.6 ft

TOTAL DEPTH 20.9 ft

NORTHING N/A EASTING N/A 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 11/18/14

COMP. DATE 11/18/14 | SURFACE WATER DEPTH N/A

DRILLER Morgan, M.

START DATE 11/16/14

COMP. DATE 11/16/14 SURFACE WATER DEPTH N/A

Boring Terminated at Elevation 2,759.8 ft in
Residual Soils.

Boring backfilled upon completion. Boring
moved due to slope steepness & pine
trees.

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v o SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(%TH o SOIL AND ROCK DESCRIPTION
(f[) 0.5ft | 0.5ft | 0.5ft 0 2‘5 5‘0 7‘5 100 NO. MOI| G ELEV. (it) DEPTH (it) (f[) 0.5ft | 0.5ft | 0.5ft 0 2‘5 5‘0 7‘5 100 NO. MOI| G
2790 2790 |
] ] [ 27866 GROUND SURFACE 0.0
2785 i 2,785.6 GROUND SURFACE 00| |, 0e il 1 RESIDUAL
— I RESIDUAL — } Tan, orange, gray-green, white, v. loose
- - - Tan, gray, white, tan-orange & brown, g | to med. dense, fine, silty, highly
J SRR med. dense to dense, silty, micaceous, 27820 T 44 0 micaceous, saprolitic SAND w/rock frags.
2781.3T 43 o saprolitic fine SAND (A-2-4). ] 5 10 10 " 20 D in part (A-2-4).
2780 ] 6 6 7 e M 2780 ] R
] N L 4 -}
i T N i 1
| R 277721 9.4 o
277637 93 N ] 7 [10] 10 . é20 D
2775 i 7 | 11 | 16 %7 D 2775 7
J R J .
: A 2.772.2] 14.4 ol
2,771.3T 143 N ] 4168 .%14‘ M
2770 ] S |11 ] 25 #35 D 2770 ]
] e i . /./ .
] e /;/j' 2767.2T 19.4 7
- 276637103 1 L Lo e 5 WOHI 2 | 1 | g5. . w 2,765.7 20.9
] ¢z Boring Terminated at Elevation 2,765.7 ftin
J Sl Residual Soils.
2761.3T 24.3 - }/ boring backfilled upon completion.
2760 5 9|10 _@19 M | 2750.8 25.8
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BORELOG REPORT

Sl

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 12

WBS 34605.1.2

| TIP R-4060

| COUNTY ALLEGHANY

| GEOLOGIST DeLost, R.

WBS 34605.1.2

TIP R-4060

COUNTY ALLEGHANY

GEOLOGIST Delost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

GROUND WTR (ft)

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

GROUND WTR (ft)

BORING NO. Y2_1572L

STATION 15+72

OFFSET 7 ftLT ALIGNMENT -Y2- O HR. N/A

COLLARELEV. 2,782.4 ft

TOTAL DEPTH 26.2 ft

NORTHING N/A EASTING N/A 24 HR. N/A

BORING NO. Y2_1592L

STATION 15+92

OFFSET 7 ftLT ALIGNMENT -Y2- O HR. N/A

COLLAR ELEV. 2,782.0 ft

TOTAL DEPTH 11.8 ft

NORTHING N/A EASTING N/A 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD NW Casing w/ Advancer HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

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

DRILLER Morgan, M.

START DATE 11/19/14

COMP. DATE 11/19/14 | SURFACE WATER DEPTH N/A

DRILLER Morgan, M.

START DATE 11/19/14

COMP. DATE 11/19/14 SURFACE WATER DEPTH N/A

WEATHERED ROCK
Weathered rock (Gneiss).
Boring Terminated at Elevation 2,756.2 ft in
Weathered Rock (Gneiss).

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(%TH 0 SOIL AND ROCK DESCRIPTION
(f[) 0.5ft | 0.5ft | 0.5ft 0 2‘5 5‘0 7‘5 100 NO. MOI| G ELEV. (it) DEPTH (it) (f[) 0.5ft | 0.5ft | 0.5ft 0 2‘5 5‘0 7‘5 100 NO. MOI| G
2785 | 2785 B
1 - 2,7824 GROUND SURFACE 0.0 T [ 27820 GROUND SURFACE 0.0
1 : L t”"”' ROADWAY EMBANKMENT ) ROADWAY EMBANKMENT
2780 1 LD L Tan, orange, loose, highly micaceous, 2780 ] -
] i t::,_ siity SAND wirock frags. (A-2-4). ] SILT w/roadway gravel (A-4).
277774 47 Ao Lkt |
: 2777.2T 48 2,777.2 48
] 2 6 1 .+7 .. Sat. ti L 60/00 - -60/0.09 2 CRYSTALLINE ROCK
1 R S T >\ Crystaline rock (Gneiss).
2775 N i A 2775 7\‘@,4 y: ( )
1 1 N 7
277274 9.7 1 B A
. 2 5 1 +6- Sat. |_f >/
2770 ] . Lt -2t 21702 118
7] ,' o t ¢ Boring Terminated at Elevation 2,770.2 ft in
2767.71 147 [ N Crystalline Rock (Gneiss).
1 3 2 2 € Sat. |
1 : N
2765 . \ | ‘27644 180
. A T ALLUVIAL
2,762.7+ 197 Vi 10 a SR Dark brown-black, multi-colored, med.
1 - W14 Sat. dense, silty, clayey, fine SAND (A-2-4).
2760 ] e
i L
2757.74 247 e ..
3 8 92 I P I 2,756.7 25.7
=== — = === =100/1.02]




NCDOT CORE DOUBLE R4060_GEO_RWAL1-3_SPARTA BYPASS.GPJ NC_DOT.GDT 6/8/15

Sl

NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

WBS 34605.1.2

| TIP R-4060

| COUNTY ALLEGHANY

| GEOLOGIST DeLost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

GROUND WTR (ft)

BORING NO. Y2_1592L

STATION 15+92

OFFSET 7 ftLT

ALIGNMENT -Y2- O HR. N/A

COLLAR ELEV. 2,782.0 ft

TOTAL DEPTH 11.8 ft

NORTHING N/A

EASTING N/A 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 11/19/14

COMP. DATE 11/19/14

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 7.0t

eLev| RUN IpepTh| Run| BRILL RUN 55| SAVP. [reemos| &
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. R('%: R(%D o DESCRIPTION AND REMARKS
(ft) Minfft) | % | % i % | % |G| ELEV.(f) DEPTH (ft
2777.2 Begin Coring @ 4.8 ft
207 2T & 0.9 |N=60/0.0] (0.7) [ (0.7) Ga @2 27772 CRYSTALLINE ROCK 48
2775 _LS‘i 50 |L:36/0.9/) 78% f 78% | 77% | 60% 7‘% Gray, white, black, tan-brown-orange stain, v. sli. to mod. weathered w/v.
J %gg 37|28 = sev. to completely weathered seams, hard, close to mod. close spaced
J 1.11 74% | 56% 7)? fracs., scat. vugs, foliated, feldspar-quartz-boitite-muscovite, Gneiss w/v.
27713+ 107 %ﬁ \\/, sev. to comp. weathere_d_ seam 6.9'-8.6' includes core loss @ 7.0'-8.4',
2:770_2. 18 | 11 2‘3-2/11 0907 % 27702 additional core loss 11.6'-11.8'. 118
. 82% /) 64% w/clay, hard walls, Imm-2mm infill; 4 0°-20° jts. w/iron oxide stain 1mm

1 80° jt. w/sli. rough & hard walls; 8 40°-70° jts. w/iron oxide & some /—

open

Boring Terminated at Elevation 2,770.2 ft in Crystalline Rock (Gneiss).

SHEET 13



NCDOT BORE DOUBLE R4060_GEO_RWAL1-3_SPARTA BYPASS.GPJ NC_DOT.GDT 6/8/15

Sl

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

WBS 34605.1.2

| TIP R-4060

| COUNTY ALLEGHANY

| GEOLOGIST DeLost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21

GROUND WTR (ft)

BORING NO. Y2_1633

STATION 16+33

OFFSET 10ftLT

ALIGNMENT -Y2- O HR. N/A

COLLARELEV. 2,781.4 ft

TOTAL DEPTH 31.2ft

NORTHING N/A

EASTING N/A 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 11/19/14

COMP. DATE 11/19/14

| SURFACE WATER DEPTH N/A

sat. |3

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft | |0 2 %0 7® 100/ | No. wvoil 6| Etev. DEPTH (f)
2785 |
T+ F 2,781.4 GROUND SURFACE 0.0|
2780 T L=t ROADWAY EMBANKMENT
T L[ Red-brown, brown, v. loose to med.
T LT dense, highly micaceous, silty SAND
2,776.91 45 bz’;_ w/roadway gravel (A-2-4).
i 11 | 11 | 12 M|t
2775 a L
1 [
1 [
2,771.7+ 9.7 5 3 3 o
2770 h Sat e
1 [
1 [
2,766.7+ 14.7 1 1 1 |
2765 ] sat -
1 [
. [ 1]
2,761.7+ 19.7 Lo L | 2,761.4 20.0
2760 i 1 |WOH| 12 “Te12- Sat. RESIDUAL
T 1 Green, gray, white, tan, orange, black,
] / loose to me_d_. de_nse, highly micaceous,
2 756,71 247 l , , 1. saprolitic silty SAND (A-2-4).
2755 ] ¢ - Sat.
\
1 A
2,751.7+ 29.7 - \ - -
4 7 7 ; "

2,750.2 31.2

Boring Terminated at Elevation 2,750.2 ft in
Residual Soils.

SHEET 14
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