This electronic collection of documents is provided
for the convenience of the user

and is Not a Certified Document -

The documents contained herein were originally issued

and sealed by the individuals whose names and license
numbers appear on each page, on the dates appearing

with their signature on that page.
This file or an individual page
shall not be considered a certified document.




I-4400BB

L]
[

REFERENCE

T: 34232

PROJEC

CONTENTS
SHEET N

DESCRIPTION
TITLE SHEET
LEGEND (SOIL)

SITE PLAN
CROSS SECTIONS
BORE LOGS

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY __HENDERSON

PROJECT DESCRIPTION I-26 FROM US-64 (EXIT 49)
TO US-25 BUSINESS (EXIT 44)

SITE DESCRIPTION REPLACE BRDG #022I
OVER 1-26 & ON SR-1528 (BROOKSIDE CAMP RD)

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. |I-4400BB 1110

CAUTION NOTICE

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

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

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

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

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

|I-4400BB 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK

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

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

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

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

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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;

VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC.A~7-6 ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED / ﬁ NON-COASTAL 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 e —————— S — ROCK (WR) E5=2=5>7 100 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 I MATERALS MINERALOGICAL COMPOSITION p— =25 T FINE 70 COARSE GRAIN TGNEGUS AND VETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (CR 7> Z7-2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
a3 | a4 | a5 a6 a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L.| GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRoUP AL A2 | A4 A5 NON-CRYSTALLINE | — — ] FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
CLASS. A-2-4 | A-2-5 | A-2- e A3 A-6, A-7 COMPRESSIBILITY 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
— i ,,;W NN SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
L RN ORI MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN \ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD RE RECOVERY (REC.)- TOTA TH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIV
L PASSING = T HIGHLY COMPRESSIBLE LL > 58 SEDIMENTARY ROCK |1 | \ SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %w,ﬁ R'LNL%:B gxopngslél'go ASEAI ;'sncsscr?rfcss.o N THE CORE BARREL DIVIDED
s s PERCENTAGE OF MATERIAL o 1 SHELL BEDS.E'C.
10 CRANULAR | ) oy MUK, EATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*4p SOILS PEAT W oCK
280 1035 w35 3 35 | 3 | w55 3 SOLS ORGANIC_ MATERI CRONAR  SILT 7 GLAY OTHER MATERI 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
ATERIAL TRACE OF ORGANIC MATTER 2 - 37 3-5% TRACE 1- 10% HAMMER IF CRYSTALLINE. %OPRIZOL""I’EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 12z LITTLE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, ’
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35% g y DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 Mx| 41 My |4 x| 41 MN |40 Mx| 41 My [ 40 x| a1 M e . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF 2IE DIREC LN _TIE_ACIMUTH)
LITILE OR FR RT
ol o MX o 10 x| 18 x| 11 My | 11N | 18 MX | 10 x| 11 N | 11 My LT OF HIGHLY HIGHLY ORGANIC > 187 > 20% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
choe OEX | @ 3 0 amx |8 m]izm|ie mnomx|  avounTs o O GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B e O DLONG WHICH oEhE 1S BEEN DISPLACEMENT OF THE
SUAL TYPES [STONE FrAGS. QRGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR g
oF madoR | caave, o | F1E SILTY OR CLAYEY SILTY cLaYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
matERlALs | sanp | SO | GRAVEL AND SAND sous sous Yy _ 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 ARG P Zeu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK :A: PARENT MATERIAL.
15 SUBGRADE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE OJU]P— aLluT.: Egggs :ggfn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
SPRING OR SEEP . —
PLOF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN B 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 e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23925 pIp & DIP DIRECTION F_TESTED, WOULD Y PT_REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED : y
GENERALLY LOOSE 470 10 SOIL SYMBOL Ser our TEST BORING O N TO 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 ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
RAINAGE.
::,%LE.?OA,.'.’ESWE, DENSE 38 T0 50 THAN ROADWAY EMBANKMENT @ 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 == = [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 SOF T 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 0.5 10 1.0 =77=777= INFERRED ROCK LINE (O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER 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 T0 30 2704 wTrpe? ALLUVIAL SOIL BOUNDARY A R TATION (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 30 >4
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 -
- FIED EXCAVATION - THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
U.S. STD. SIEVE SIZE 4 10 40 606 200 270 UNDERCUT Z UNCLASSIFIED EXCAVATION UNCLASSI SEVERAL HARD BLOWS OF LL
/] UNSUITABLE WASTI ACCEPTABLE, BUT NOT TO BE RELA
OPENING (MM) 476 200 042 025 0075 0.053 538 2 Gsirtle waste L B ey o | waro 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
- po— p— CoARSE FINE o e mglél’;%zT 22‘3E??i’éi'?"oéé;?:.;vféﬂg”aam EVBANKMENT OR BACKETLL 70 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 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (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 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 @.05 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 7) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74 ORY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 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 LIQUID: VERY WET. USUALLY OPT 'O'IJ;N:“T'::O PENETRATION TEST :8'” 'Szzzﬂgt:qgf gs- Bg';f” <PooN PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- - : . e-v A - X - 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 VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH TOE TOTAL LENGTH OF STRATA AND EXPRESSED aS A PERCENTAGE.
n LIOUID LIMIT 0SS - F FER i . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T 0SS. - FOSSILIFEROUS St - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC . FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
SEMISOLID; REQUIRES DRYING TO
R:*PNI?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
PMENT US| S CT PR CT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUI EN USED ON UBJE 0JE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 15 FEET NOTES:
T [X] cwe-asc [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - @.16 FEET NOTES:
" DRY - O REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8"HOLLOW AUGERS e [+ TNDURATION
PLASTICITY INDEX (PD) DRY STRENGTH [J cme-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC - o5 T VERY Low [] runc.-cersioe inseTs FRIABLE RUBBING WITH FINGER FREES NUMERQUS GRAINS;
SLIGHTLY PLASTIC 615 SLIGHT [ vene svear TeST [ coso [ w aovence HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. ==NOTE: FROM GEU: BRIDGE BORINGS ALOS HAVE THE ORIGINAL "B-x' DESIGNATOR
MODERATELY PLASTIC 16-25 MEDIUM [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE: INCLUDED IN THE BOREHOLE NAME TO CORRELATE w/ THE ORIGINAL
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLE HoisT [] wicone * STEEL TEETH ]+ eucen BREAKS EASILY WHEN HIT WITH HAMMER. NAME OF THAT BORING FROM THE 20I8 ROWY DRILLING PROGRAM
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
| O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core a7 VANE SHEAR TEST

OOo

UJ

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34232.1.3 | TIP 1-4400BB | COUNTY HENDERSON | GEOLOGIST M. Arnold

SITE DESCRIPTION 1-26 from US 64 (Exit 49) to US 25 Business (Exit 44): Y5 BRDG 0221 on SR1528 Brookside Camp Rd GROUND WTR (ft)
BORING NO. EB1-C (B-19) STATION 18+25 OFFSET 7.3 ftRT ALIGNMENT -Y5- 0 HR. 7.4
COLLARELEV. 2,079.6 ft TOTAL DEPTH 58.8 ft NORTHING 609,645 EASTING 964,118 24 HR. 2.2

DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Autometic

DRILLER S. Davis

START DATE 01/05/18

COMP. DATE 01/06/18

SURFACE WATER DEPTH N/A

Lev| DRIVE |nepryl BLOW COUNT BLOWS PER FOOT SAMP. L
(ft) ELEV (ft) 0 25 50 75 100 O SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moll 6
20801 | L2,079.6 GROUND SURFACE 0.0
B S 2 2 5 -+7 - - M - RESIDUAL
1 h V I 2.077.6_ Brown, Fine to Coarse Sandy SILT (A-4) with _ _2.0]
20761 a5 10 N ) _ _Trace Organics (Roots) and Clay_ _
2075 1 4 3 3 _‘6 M \_ Tan-Orange-Brown, Fine to Coarse Sandy
1 1. .. N CLAY (A7)
1 {--- N 2o28  _________________ 19
207111 a5 {-- - o Orange-Brown-White, Fine to Coarse Sandy
2070 7 5 3 - o Clayey SILT (A-5) with Trace Mica and Rock
—+ —+‘ Sat. - Fragments
1 [ B
2066171 135 } o N
2065 T 2 | 1 3 _+ Sat. L
1 [ i
206111 185 :: o i
2060 1 2 1 3 94 — w -
I [ i
1 1o L
205611 235 1. -
2055 T 2 2 5 | Ler w L
-4 - \. - - -
1 A i
205117 285 SV L
2050 T 3|5 | 7 ol W [
1 SN ] L
+ CEE Y 20476 __ ____ __ _ __ 320
+ - -\ .- - White-Tan-Brown, Fine Sandy SILT (A-4)
2045 2,046 1__ 33.5 7 9 12 .- ¥\21 .- M [ with Trace Mica and Rock Fragments
1 N i
2041171 385 AN i
2040 T 0 | 12 | 24 >3e M L
1 7 i
4 A L
203611 435 V.. -
2035 T A 9 | 14 & M L
4 S TS |- L
+4 e TS - .. L
203111 485 '\'\'\* . : N
R B U L
2030 T 12 | 48 52002 -~ Se - 2.0306 WEATHERED ROCK 49.0
—+ . looi7 - Tan-Brown (GNEISS)
202617 535 S i
2025 T 70070, 100/0:39 C
202111 585 L [ 20208 58.8
T 100/0. 1001038 [ Boring Terminated at Elevation 2,020.8 ft in
1 - GNEISS (Weathered Rock)

NCDOT BORE DOUBLE 14400B_GEO_BH_RDWY_Y5.GPJ NC_DOT.GDT 1/3/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 34232.1.3 | TIP 1-44008B | COUNTY HENDERSON | GEoLOGIST M. Amnold

SITE DESCRIPTION 1-26 from US 64 (Exit 49) to US 25 Business (Exit 44): Y5 BRDG 0221 on SR1528 Brookside Camp Rd GROUND WTR (ft)
BORING NO. EB1-B (B-18) STATION 18+03 OFFSET 25 ftRT ALIGNMENT -Y5- 0 HR. 9.8
COLLARELEV. 2,085.4 ft TOTAL DEPTH 63.5 ft NORTHING 609,617 EASTING 964,122 24 HR. 125

DRILL RIGIHAMMER EFF./DATE  FR&R2175 CME-S5 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Autometic

DRILLER S. Davis

START DATE 01/06/18

COMP. DATE 01/06/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH . ) . , 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft > S 2 NO. | /moll 6 | ELEv. () DEPTH (f)
2090 -
2085 12,0854 00 I 2,085.4 GROUND SURFACE 0.0
- 1 3 3 1 5 M — RESIDUAL
T * T [ 20834  Brown, Fine Sandy SILT (A-4) with Trace ,_ _2.0]
20810] a5 N N | _ _ _Organics (Roots)and Clay ___ _
2080 1 6 5 6 ) ;11 ) M \_ Orange-Tan-Brown, Silty Fine Sandy CLAY
4 L (A7)
T b §- 2084 _ 19
207691 85 IR B Gray-White and Orange-Brown, Fine to
3 2 3 1 W B Coarse Sandy Clayey SILT (A-5) with Trace
2075 _': ?5' ) '_ Mica and Rock Fragments
1 [ L
20719] 135 b v L
2 R ) * Lo Sat i
2070 T 3 at. i
T v r20e84 __ __ __ __ __ ____ _ ____________ 170
206691 185 Ao B Orange-Brown, Fine to Coarse Sandy SILT
2 7 5 ) \. . W B (A-4) with Trace Mica and Rock Fragments
2065 T ~#10 i
€ i |
T ] r20es4 __ ___ __ 220
206191 235 1l B White-Orange-Brown, Fine Sandy Clayey
7 7 7 ) ) B SILT (A-5) with Trace Mica, Rock Fragments,
2060 T i ‘\11 w C and Manganese Deposits
T : '\i C r 20884 __ _ _ __ __ __ __ _ ______ ________ 270
205691 285 N B Orange-White-Gray, Fine Sandy SILT (A-4)
with Trace Mica and Rock Fragments
T 9 [ 12 | 16 I N, M L
2055 1 \ I
\
1 - - - L
20519] 335 N C
9 [ 13 | 27 A r
2050 I A Wi
1 I L
1 I L
2,0469.1 385 57 ) 3 R . »
1 . . M L
2045 37,
€ — |
T - '\\'\\'gw 20434 420
T T WEATHERED ROCK
2,04191 435 Ce
T H00/04 T 00/0.4® Gray-Brown (GNEISS)
2040 1
203697 485 N L :+
+ : - 100/0.4
2035
T o - 20334 520
203191 535 B - Orange-Tan-Brown, Fine Sandy SILT (A-4)
R el . with Trace Mica and Rock Fragments
2030 T I - @387 - - M
+ N 20084 s
T t WEATHERED ROCK
2,026 9.1 585 P N
100/0.5 ® Tan-Gray (GNEISS)
2025 _—: - 100/0.5 /—_
I L [ 20228 62.6
202191 635 010,08 P 20219 CRYSTALLINE ROCK 635
T 60/0.0 60/0. L Gray (GNEISS)
T — Boring Terminated with Standard
T o Penetration Test Refusal at Elevation
T B 2,021.9 ft in GNEISS (Crystalline Rock)
T r Note:
__: __ 1. 0.0'-0.1" = SURFICIAL ORGANIC SOILS




GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 8
BORE LOG CORE LOG
WBS 34232.1.3 | TIP 1-4400BB | COUNTY HENDERSON | GEOLOGIST M. Durway WBS 34232.1.3 | TIP 1-4400BB | COUNTY HENDERSON | GEOLOGIST M. Durway
SITE DESCRIPTION 1-26 from US 64 (Exit 49) to US 25 Business (Exit 44): Y5 BRDG 0221 on Brookside Camp Rd GROUND WTR (ft) SITE DESCRIPTION 1-26 from US 64 (Exit 49) to US 25 Business (Exit 44): Y5 BRDG 0221 on Brookside Camp Rd GROUND WTR (ft)
BORING NO. B1-A (B-21) STATION 19+26 OFFSET 28ftLT ALIGNMENT -Y5- 0 HR. 4.9 BORING NO. B1-A (B-21) STATION 19+26 OFFSET 28ftLT ALIGNMENT -Y5- 0 HR. 4.9
COLLARELEV. 2,084.0ft TOTAL DEPTH 66.0 ft NORTHING 609,750 EASTING 964,137 24 HR. 3.5 COLLARELEV. 2,084.0ft TOTAL DEPTH 66.0 ft NORTHING 609,750 EASTING 964,137 24 HR. 3.5

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD  SPT Core Boring HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 02/14/18 COMP. DATE 02/14/18 SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 02/14/18 COMP. DATE 02/14/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV DEPTH
H ELEV t o SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf]| |0 25 50 75 100| | No. | ol 6
2085
20840] 00 2,084.0 GROUND SURFACE 0.0
T NN +7 .- TN ~ RESIDUAL
I h AN 0820 _ Orange, Fine Sandy Silty CLAY (A7) _ 20
2080 |-2.0805T 35 1. v - Orange-Gray-Brown, Fine Sandy SILT (A-4)
—+ 2 2 3 ‘5 M — with Trace Mica
1 [ L
1 l. . L
2075 | 2.0755T 85 " - -
T R R Mol
1 [ L
l. . L
2070 2.0705T 135 |
_-: 1 2 2 Q4 . M __
-4 .\ - - . -
2065’-‘:“18’5 N X
2065 T T\ L
T A L A e 5 Mol
1 A L
1 T T P 20620 __ __ 220
1 F R e I | Orange-Brown, Fine Sandy Clayey SILT
2060 L2.060.5T 235 / e .
+ ] 3 3 _0\6_ — W - (A-5) with Trace Mica
1 SN L
1 .. \\. L
20555F 285 C o\ -
2055 =¥ 7T | 1 . W Coosaa gy
T N B White, Coarse SAND (A-3) with Trace Rock
T o B Fragments
2050 1208000 38— e I 4 WEATHERED ROCK 22
= - * =
T - 10007 ?‘,;/lf Gray-Brown (GNEISS)
1 L v4
20455T 385 3’77
2045 k
T 48 (52/0.2 ) 109/0;7“ %
90405::425 L. gf
2040 72
T 100/0. 100/0.5® ik
FZ A3
203557 485 . &
2035 == 70070.3 100/0.3® g
1 S w4
I S ZA 20320 _ _ _ _ _ _ _ _ _ _ _ __ ___ 529
e CRYSTALLINE ROCK
203057F 535 e A
2030 T 5070 60/0.1 - Gray (GNEISS)
2
2028171 559 T 22,0281 55.9
T 60/0.0 © 760000 =
|~
2025 I s %’/'f C
|~
202317 609 e %'/f:
1 60/0.1 o 6(_3/0;1 9/4\_
2
1 A
2020 72
T zn
A 2,018.0 66.0
1 | Boring Terminated at Elevation 2,018.0 ft in
4 L GNEISS (Crystalline Rock)
__: __ Note:
+ - 1. 0.0'-0.2' = SURFICIAL ORGANIC SOILS

CORE SIZE N TOTALRUN 10.0 ft
RUN DRILL RUN STRATA | L
| BV (P | T | RATE [RES TR SNe [Ra[Tar | o DESCRIPTION AND REMARKS
(ft) (Min/ft) % % ) % % | G| ELEV. (1) DEPTH (ft)
2028.1 Begin Coring @ 55.9 ft
Z028.T] 559 | 50 |N=60/0.0] (0.9) | (0.0) 57 | 21) EZ 20281 55.9
I $901.01 18% | 0% 56% | 21% e
2025 I 8%% :8 2
203341 898 1:15/1.0 2
T 5.0 (=60/0.1] (4.8) | (2.1) I
2020 T 1:02/ og- 96% | 42% fl;’/f—
=+ 1:08/1.0 o
I 0:47/1.0 &
2,018.0| 66.0 0:50/1.0 P A 2,018.0 66.0

NCDOT CORE DOUBLE 14400B_GEO_BH_RDWY_Y5.GPJ NC_DOT.GDT 1/3/19

**NOTE: NO CORE PHOTOGRAPH AVAILABLE




NCDOT BORE DOUBLE 14400B_GEO_BH_RDWY_Y5.GPJ NC_DOT.GDT 1/3/19

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 34232.1.3 | TIP 1-4400BB | COUNTY HENDERSON | GEOLOGIST S. Woods

SITE DESCRIPTION [-26 from US 64 (Exit 49) to US 25 Business (Exit 44): Y5 BRDG 0221 on Brookside Camp Rd GROUND WTR (ft)
BORING NO. B1-B (B-20) STATION 19+07 OFFSET 221t RT ALIGNMENT -Y5- 0 HR. 10.7
COLLARELEV. 2,083.7 ft TOTAL DEPTH 65.4 ft NORTHING 609,710 EASTING 694,172 24 HR. 6.0

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 02/09/18

COMP. DATE 02/09/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5t | |0 2 0 » 190]] NO. | moi| G | ELev. @y DEPTH (it)
2085 -
208374+ 00 L 2,083.7 GROUND SURFACE 0.0
1 1 2 3 +5. - M L F ROADWAY EMBANKMENT
+ .. L| | 2.081.7  Brown, Clayey Silty Fine to Coarse SAND __ _2.0|
2080 | 2.0802T 3.5 F - LE T\ (A:24) with Trace Organics (Roots) _
T 1 1 2 P M — Tan, Fine to Coarse SAND (A-3) with Trace
T T v r Silt
1 l. .. L F
T l- - - | 20767 _ _ _ _ _ __ _ _ __ __ _ _ ___ 10
41 . - RESIDUAL
2075 207521 85 L - + 1 : - Brown, Fine to Coarse Sandy SILT (A-4) with
T *2 - Sat. - Trace Mica and Manganese Deposits
1S \. . L
2070 | 2,070.2T 135 5 5 . b C
1 *5. . w L
I ]‘I : L2067 o ag
—+ A - Orange-Gray-Tan, Fine Sandy Clayey SILT
2065 1 2.0652 L 185 3 3 6 \ W - (A-5) with Trace Mica and Manganese
4 -Q9. . - Deposits
1 SV i
I Ao C
2060 [ 2,060.2T 23.5 \ I
T 4 6 8 Y W C
1 T L
<+ - , - -
2055 | 205527 285 N C
1 61516 S| . w L
1 A VR L
1S A N L
2050 [ 2,0502T 335 - T - i '\\' i I
=2 \ -
1 . 2. M L
1 S i
I S i
2045 | 204527 385 |
T 6 9 15 .. @24 . .. M N
1S SN - - L
1 AN Looa7 _ __ _____________ a9
2040 | 2.040 9T 435 - -\-\ - Orange-Tan, Fine f&)foarse Sandy SILT
T 2| 27 | 27 \Ts " M u (A-4)
T L A [ 2,036.1 47.6
2035 | 203527 485 ) r WEATHERED ROCK
T 15 | 50 [50/0.2 - ® B Brown to Orange-Brown (GNEISS)
1 Y i
2030 | 2,0302T 535 T B
| T 100/0.2 ~100/0.2 N
2025202527 585 T B
| T 100/0.2 ~100/0.2 N
I 1 L i
2020 [ 2,0202 ] 635
I T 1100/0.2 100/0.2 B
20183T 654 o I 2,018.3 65.4
| T 60/0.0 60/0.0 r Boring Terminated with Standard
T r Penetration Test Refusal at Elevation
I [ 2,018.3 ft on GNEISS (Crystalline Rock)

SHEET 9



GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34232.1.3

| TP 1-44008B | COUNTY HENDERSON

| GEoLOGIST M. Arnold

SITE DESCRIPTION

1-26 from US 64 (Exit 49) to US 25 Business (Exit 44): Y5 BRDG 0221 on Brookside Camp Rd

BORING NO. EB2-C (B-23)

STATION 20+29 OFFSET 2ftRT ALIGNMENT

COLLARELEV. 2,084.8 ft

TOTAL DEPTH 47.6 ft NORTHING 609,828

EASTING 964,210

GROUND WTR (ft)
-Y5- 0HR. 7.2
24 HR. 6.5

DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Autometic

DRILLER S. Davis

START DATE 01/08/18

COMP. DATE 01/08/18

SURFACE WATER DEPTH N/A

eLev| PRIVE |pepTH| BLOW COUNT BLOWS PER FOOT SAMP. L
H ELEV f (¢} SOIL AND ROCK DESCRIPTION
® | " | ® |osit|osf| o5 |0 25 50 19| No. | /moll 6
2085 | | GROUND SURFACE 0.0
20848 00 TWoH| 1 P *3 . W N RESIDUAL
4 P \- Brown, Fine to Coarse Sandy CLAY (A-6)
50813T 35 | R \— with Trace Organics (Roots)
2080 I 3l 2| 4] de w NG
1 1. .. B
1S |- - v b_ 20778 _ __ __ __ __ _ _ _ __ _ _ __ _ ____10]
207631 85 | - . - White-Tan-Orange, Clayey SILT (A-5) with
2075 =S 5 5 3 . . W - Trace Mica and Manganese Deposits, Trace
-+ —+’5 - to Little Rock Fragments
I Lo i
2,071 ’%:: 135 ' :
2070 1 WOH 1 1 47 Sat. C
I (I i
2,066 ’%:: 185 5 5 3 \‘_ :
2065 1 | @5 Sat. |
-+ .\ - . -
I A i
2,061 ’%__ 235 i \ i |
2060 I 4 S 16 || an w C
1 o] L
+4 .l . -
2,0563T 285 1 r
2055 I 4 416 10 w L
1 SN L
T A L 20%28 _ _ _ _ ___ _ _____________ 320
205131 335 N - 'I'.an-Orange-_Brown, Fine Sandy SILT (A-4)
2050 = 5 ) 10 .. .*.18 W - with Trace Mica, Clay, and Rock Fragments
I 0 i
1 oA L
2,046 ’%__ 38.5 I | |
2045 1 15 9 15 Py M C
1 N I i o S Loos28 . g
1 .. " WEATHERED ROCK
2,041.3T 435
2040 + TG ..1 0()/0'.5* 23 Gray-Brown (GNEISS)
203737 475 C o 7k 20375 47.3
T 60/0.1 60/0.1 CRYSTALLINE ROCK
T B Gray (GNEISS)
T B Boring Terminated with Standard
1 | Penetration Test Refusal at Elevation
T [ 2,037.2 ft in GNEISS (Crystalline Rock)
T r Note:
1 L 1. 0.0'-0.2' = SURFICIAL ORGANIC SOILS
4 L 2. Auger Refusal at 47.5'

NCDOT BORE DOUBLE 14400B_GEO_BH_RDWY_Y5.GPJ NC_DOT.GDT 1/3/19

GEOTECHNICAL BORING REPORT SHEET 10
BORE LOG
WBS 34232.1.3 | TIP 1-4400BB | COUNTY HENDERSON | GEOLOGIST M. Arnold
SITE DESCRIPTION 1-26 from US 64 (Exit 49) to US 25 Business (Exit 44): Y5 BRDG 0221 on Brookside Camp Rd GROUND WTR (ft)
BORING NO. EB2-B (B-22) STATION 20+13 OFFSET 23 ft RT ALIGNMENT -Y5- 0 HR. 14.8
COLLARELEV. 2,088.2 ft TOTAL DEPTH 54.2 ft NORTHING 609,804 EASTING 964,222 24 HR. 7.1

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-S5 88% 02/11/2017 | DRILL METHOD H.S. Augers

HAMMER TYPE  Autometic

DRILLER S. Davis

START DATE 01/08/18

COMP. DATE 01/08/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(E)TH o 25 5 5 100 v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. |/mol| G | ELEv. (i) DEPTH (i)
2090 |
20882T 00 [ 2,088.2 GROUND SURFACE 0.0
:: 2 4 6 *10 w : RESIDUAL
+ L \_ 2,086.2_ Orange-Brown, Fine to Coarse Sandy CLAY _ _2.0]
2085 | 5 0gazl 35 / - « (A7) with Trace Organics (Roots)
1 3 3 3 ‘6. . w L Orange-Brown, Fine Sandy SILT (A-4) with
+ 1 - Trace Mica and Organics (Roots)
I . Wil r2012 ________________ 70
2080 | 5 79 2L 85 [ B Orange-Tan-Brown, Clayey SILT (A-5) with
T 1 2 2 i W | Trace Mica, Manganese Deposits, and Rock
T *4 i L Fragments
1 I L
2075 | 5 g7a 21 135 I L
I 1 1 2 +3 . Sat. L
<+ I. - -
2070 | 5 ng0 21 185 : L
I o B 1 D R I I Sat. |Lor
T N fao02 ________________ 2
2065 T N B Orange-Tan-Gray, Fine Sandy SILT (A-4)
2064 £ 235 3 5 7 X with Trace Mica and Rock Fragments
i . vt
1 ) \.\ L
2060 | 5 050 21 285 L
I LI N MO
1 AU i
2085 | 5 054 71 335 \ L
I e K DDA R MO T
41 T~ . . . L
>~ ~
1 Lo~ - L
2050 | 5 04021 385 = L
i e . ML
2045 T B
2,044 7+ 435 2,044.2 44.0
1 27 40 |60/0.4 . . =
I S eea® A WEATHERED ROCK
. Orange-Gray (GNEISS)
T R ki A 20412 - 470
2040 | 5 gag 21 485 1= B Dark Brown, Clayey SILT (A-5) with Trace
- Manganese Deposits and Mica
I N WL e
T \"‘*\'\';’ [2032 _ _ _ _ _ _ _ _ 520
2035 T i S A WEATHERED ROCK
% 8:22 (71__ EZ’ 3 F0070. 100/0. %% Dark Gray-Dark Brown (GNEISS) 938
T 50700 60/0.0 N CRYSTALLINE ROCK —
1 L Dark Gray (GNEISS)
T - Boring Terminated with Standard
- = Penetration Test Refusal at Elevation
T o 2,034.0 ft in GNEISS (Crystalline Rock)
T B Note:
T B 1. 0.0'-0.2' = SURFICIAL ORGANIC SOILS
T B 2. Auger Refusal at 54.2'
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PROJEC

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN
CROSS SECTIONS
BORE LOGS & CORE REPORT

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY HENDERSON
PROJECT DESCRIPTION REPLACE BRIDGE 440217 ON
CLEAR CREEK RD. (SR 1503) OVER I-26

SITE DESCRIPTION

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. 14400B L1

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 (9I19) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS,ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

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

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

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

PERSONNEL
S. WOODS

C.D. JOHNSON

M. DURWAY

S. DAVIS

D.O. CHEEK

C.]. COFFEY

INVESTIGATED BY _ D-M. MULLEN
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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.

34232 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTOD T 2@6, ASTM D1586). SOIL CLASSIFICATION
[S 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.MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC.A-7-6

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEQOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY [N THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

ARTESIAN - GROUND WATER THAT [S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND

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

CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

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

DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

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

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM

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

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO

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

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

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

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

ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
RUN AND EXPRESSED AS A PERCENTAGE.

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

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

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT

STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
A 140 LB. HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

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) 180 BLOWS PER FOOT IF TESTED.
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS QRGANIC. MATERIALS CRYSTALLINE FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
CLASS. 1< 35% PASSING *2001 (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook o WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
=3 "2 o [as [as [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
GROUP S NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. are COMPRESSIBILITY ROCK. (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
SLIGHTLY COMPRESSIBLE <3l ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
SYMBOL
MODERATELY COMPRESSIBLE : 31- 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
L PASSING HIGHLY COMPRESSIBLE > 50 SEDIMENTARY ROCK |1 : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
g P SHELL BEDS, ETC.
"o PERCENTAGE OF MATERIAL —1 <
o WEATHERING
. GRANULAR  SILT - CLAY
200 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 - 5% TRACE 1- 10% HAMMER IF CRYSTALLINE. FORIZONTAL
PASSING *40 SOLS WITH AR > oz AR i VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
w - — |40 Mx| 41 |40 x| 411 | 48 Mx | 41w |40 Mx| 41 v LTTLE oR 07 0% - 397 W SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl sMx | NP |10 Mx| 10 Mx| 1UMN [ 10MN | 18 Mx |1 Mx [ 11 MN | 11 MY HIGHLY HIGHLY ORGANIC > 1oz > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE.
MODERATE oReeNC
GROUP INDEX ) ] ) amc |8 mx |12 mx]i6 Mx|No mx AMOUNTS OF oS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
ORGANIC (SLL) I INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
S e oa'| FINE | SILTY 08 cLavey sy | carey MATTER AvA. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MATERIALS | sawp | MO | CRAVEL AND SAND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
pr— Py Zew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXCELLENT T0 GOOD FAIR TO POOR P00R POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
O SPRING OR SEEP WITH FRESH ROCK.
PIOF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL e
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
(MOD.SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SDUND WHEN STRUCK.
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e OF PENETRATION RESISTENCE |  COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 23/9%5  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
(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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED
GENERALLY LOOSE 470 10 SOIL SyMBOL ﬁe;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN,
GRANULAR MEDIUM DENSE 10 10 30 NA [F_TESTED, WOULD YIELD SPT N VALUES > 109 BPF
MATERIAL ARTIFICIAL FILL (AF) OTHER @ AUGER BORING CONE PENETROMETER
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS,WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT <2 < 0.25 w—— = [NFERRED SOIL BOUNDARY CORE BORING ) SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR
GENERALLY SOFT 210 4 2.25 10 0.5 VESTIGES OF ORIGINAL ROCK FABRIC REMAIN., [F_TESTED, WOULD YIELD SPT N VALUES < 108 BPF
M
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =77=77= INFERRED ROCK LINE "O  MONITORING WELL ~$~ Lffg goo:énc COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND
MATERIAL STIFF 8 T0 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 15 70 30 2704 wTwpet ALLUVIAL SOIL BOUNDARY O FEZOMETER (O~ SPT N-vALUE ALSO AN EXAMPLE.
i > 20 A ROCK_HARDNESS
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
NCLASSIFIED EXCAVATION peS—— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 18 40 0 200 270 [77] UNCL XcAv - R UNCL XCAV - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
OPENING. (MM 476 208 042 025 0075 0853 R wnoercur UNSUITABLE WASTE F5] ACCEPTABLE, BUT NOT TO BE
. . - - . . USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN
BOULDER COBBLE GRAVEL SILT CLAY UNDERCUT AN ACCEPTABLE DEGRADABLE ROCK .
(BLOR.) (COB. (GR.) SAND SAND (SL.) cL MODERATELY ~CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE
(CSE. SD.) (F SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED 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.
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS ga. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK.
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 N FRAGMENTS

DMT - DILATOMETER TEST

DPT - DYNAMIC PENETRATION TEST

e - VOID RATIO
F - FINE
FOSS. - FOSSILIFEROUS

FRAC. - FRACTURED, FRACTURES

FRAGS. - FRAGMENTS
HI. - HIGHLY

PMT - PRESSUREMETER TEST

SAP. - SAPROLITIC

SD. - SAND, SANDY

SL. - SILT, SILTY

SLIL - SLIGHTLY

TCR - TRICONE REFUSAL
@ - MOISTURE CONTENT
V - VERY

SAMPLE ABBREVIATIONS
S - BULK
SS - SPLIT SPOON
ST - SHELBY TUBE
RS - ROCK
RT - RECOMPACTED TRIAXIAL
CBR - CALIFORNIA BEARING

RATIO

FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN
PIECES CAN BE BROKEN BY FINGER PRESSURE.

VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH

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

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

EQUIPMENT USED ON SUBJECT PROJECT

(ATTERBERG LIMITS) DESCRIPTION
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY
(SAT.) FROM BELOW THE GROUND WATER TABLE
LL — L LIOUID LIMIT
P:giy; CWET - (W SEMISOLID: REQUIRES DRYING TO
D ATTAIN OPTIMUM MOISTURE
PLL L PLASTIC LIMIT
oM _|l OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE
SL L SHRINKAGE LIMIT
" DRY - O REQUIRES ADDITIONAL WATER TO
ATTAIN OPTIMUM MOISTURE
PLASTICITY
PLASTICITY INDEX (PD DRY STRENGTH
NON PLASTIC -5 VERY LOW
SLIGHTLY PLASTIC 6-15 SLIGHT
MODERATELY PLASTIC 16-25 MEDIUM
HIGHLY PLASTIC 26 OR MORE HIGH
COLOR

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.

DRILL UNITS:

[] cMe-asc
[ cme-ss
(x]

[J vene sear TesT

CME-550

ADVANCING TOOLS:

[] car sits

D 6" CONTINUOUS FLIGHT AUGER
8" HOLLOW AUGERS

HARD FACED FINGER BITS
TUNG.-CARBIDE INSERTS
CASING W/ ADVANCER

HAMMER TYPE:

automatic [ | ManvaL

CORE SIZE:

[J-e

[

SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
FINGERNAIL, TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
FRACTURE SPACING BEDDING BENCH MARK: BM-I3
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET .
WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 2131.63 FEET
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
CLOSE @.16 TO 1 FOOT VERY THINLY BEDDED .03 - 0.16 FEET _—e
VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
THINLY LAMINATED < 0.008 FEET

INDURATION

[X]-n xwL

FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.

[] portesLE HoisT TRICONE *STEEL TEETH
0 TRICONE * TUNG.-CARB.
CORE BIT

0J

ONOOROOX

OO

OOo

HAND TOOLS:

POST HOLE DIGGER
HAND AUGER
SOUNDING ROD
VANE SHEAR TEST

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

RUBBING WITH FINGER FREES NUMEROUS GRAINS;
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIFFICULT TO BREAK WITH HAMMER.

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

DATE: 8-15-14
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NCDOT BORE DOUBLE 14400B_GEO_BH_RDWY_DRAFT.GPJ NC_DOT.GDT 12/11/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34232.1.3 | TIP 1-4400B | COUNTY HENDERSON | GEOLOGIST S. Woods
SITE DESCRIPTION [-26 from US 64 (Exit 49) to US 25 Business (Exit 44) GROUND WTR (ft)
BORING NO. B-12 STATION 20+37 OFFSET 141 ftLT ALIGNMENT -Y2- 0 HR. Dry
COLLARELEV. 2,150.4 ft TOTAL DEPTH 19.6 ft NORTHING 601,542 EASTING 969,718 24 HR. Dry
DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 12/12/17 COMP. DATE 12/12/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2 50 » 1001 | NO. | /moi| G | ELEv. ) DEPTH (ft)
2155 B
2150 2150 4:: 0.0 : 2,150.4 GROUND SURFACE 0.0
-+ 1 2 2 % w IO ROADWAY EMBANKMENT
T * - L| [ 21484  Brown, Clayey Silty Fine to Coarse SAND __ _2.0]
21469 35 [ =i “\__ (A-2-4) with Trace Organics (Roots) _
1 1 2 3 ‘5 w t B Brown, Clayey Fine to Coarse SAND (A-2-6)
2145 1 ! Ol with Trace Organics (Roots) and Little Gravel
T I | 21434 _ _ _ _ _ _ _ _ _ _ __ _ ___ 10
214191 85 wort— , [ R R B t:: Gray-Brown, Fine Sandy CLAY (A-6)
2140 1 +3 W‘E\'_
T \ N 284 _______ 19
T - F RESIDUAL
21369, 1358 4 11— SRR B B B " - Gray, Silty Fine to Coarse SAND (A-2-4)
2135 T 6] - -
1 R f:‘.‘éﬁ\g L 21327 17.7
5]233 ]22 HOO/0 I R IR B *_ %’21309 WEATHERED ROCK 19.5
] oo oL 10004 130. White-Gray (GNEISS) -
60/0.1 60/0.1 =2 13087 CRYSTALLINE ROCK 24
White-Gray (GNEISS)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,130.8 ft in GNEISS (Crystalline Rock)

Note:
1. 0.0-0.1" = SURFICIAL ORGANIC SOILS
2. Auger Refusal at 19.5'

SHEET



NCDOT BORE DOUBLE 14400B_GEO_BH_RDWY_DRAFT.GPJ NC_DOT.GDT 12/11/18

GEOTECHNICAL BORING REPORT

SHEET

GEOTECHNICAL BORING REPORT

BORE LOG CORE LOG °
WBS 34232.1.3 | TIP 1-4400B | COUNTY HENDERSON | GEOLOGIST M. Durway WBS 34232.1.3 | TIP 1-4400B | COUNTY HENDERSON | GEOLOGIST M. Durway
SITE DESCRIPTION 1-26 from US 64 (Exit 49) to US 25 Business (Exit 44) GROUND WTR (ft) SITE DESCRIPTION 1-26 from US 64 (Exit 49) to US 25 Business (Exit 44) GROUND WTR (ft)
BORING NO. B-14 STATION 21+55 OFFSET 33ftLT ALIGNMENT -Y2- 0 HR. NM BORING NO. B-14 STATION 21+55 OFFSET 33ftLT ALIGNMENT -Y2- 0 HR. NM
COLLARELEV. 2,130.9 ft TOTAL DEPTH 49.9 ft NORTHING 601,570 EASTING 969,876 24 HR. 215 COLLARELEV. 2,130.9 ft TOTAL DEPTH 49.9 ft NORTHING 601,570 EASTING 969,876 24 HR. 215
DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017 | DRILL METHOD  SPT Core Boring HAMMER TYPE  Automatic DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017 | DRILL METHOD  SPT Core Boring HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 02/14/18 COMP. DATE 02/14/18 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 02/14/18 COMP. DATE 02/14/18 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)v ELEV DE(%TH o » 5 5 100 v ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ; NO. MOl| G ELEV. (ft) DEPTH (ft)
2135 |
21309l 00 [ 2,130.9 GROUND SURFACE 0.0
2130 1 1 2 5 _* Y 2,130.0 ROADWAY EMBANKMENT 0.9
1 h L[ [ 21289\ Orange-Gray, Clayey Fine SAND (A-2-6) [ 27|
212741 35 S - \ Orange-Gray, Silty Fine to Coarse SAND |
i 2155 || dosl M| o __e2y I
2125 T ) TT==<1_ B RESIDUAL
T F==—— [ 21239 _ _Gray-Tan FineSandySILT(A-4) 79
41 | WEATHERED ROCK
2,1224T 85
= 95 |5/0.1 g 06/0?6“ Z Orange-Gray (GNEISS)
2120 I - -
-+ /_
2,1174T 135 r
T 100/0.4 Tttt Tttt Tttt - 100/0_4“ 2+
2115 __: o /__
1 72
2,1124T 185 r
+ 71 [29/01 ) '106/0f6+ A
2110 T - i
1 N v 4 21089 220
210747 235 | LT - RESIDUAL
= 54 76 HE Y L Gray-Orange, Silty Fine to Coarse SAND
~ o, N
2105 T - oo r (A-2-4) with Trace Rock Fragments
1 e 21089 270
- .
2102.4T 285 - -7 Gray-Orange, Clayey Fine Sandy SILT (A-5)
T 6 5 7 @il | M
2100 T ==
1 T == 2099 _ _ _ _ __ __ _ __ _ _ _ __ __ _ __ 320
41 e WEATHERED ROCK
2,0974T 335
T 1100/0.2 - 100/0.29 Gray-Orange (GNEISS)
2095 I -
1 2099 _ _ __ _____ 370
4 RESIDUAL
209244 385 s L 2091.9 Gray-Orange, Fine Sandy Clayey SILT (A-5) __ 39.0
soo0 22210300 L - 10006 20910 WEATHERED ROCK 399
- : 60/0.0 - \ Gray-Orange (GNEISS)
T t #ﬁ{' CRYSTALLINE ROCK
T T (GNEISS)
4 ?:ll}?_
2085 T S
T i
22,0810 49.9
1 L Boring Terminated at Elevation 2,081.0 ft in
4 L GNEISS (Crystalline Rock)
I L Note:
4 - 1. 0.0-0.3' = SURFICIAL ORGANIC SOILS

NCDOT CORE DOUBLE 14400B_GEO_BH_RDWY_DRAFT.GPJ NC_DOT.GDT 12/20/18

CORE SIZE N TOTAL RUN 10.0ft
RUN DRILL RUN STRATA | |
E(Lf'tz)v ELEV DE(E)TH R(%“ RATE | REC- [ RQD Saap- RES R o DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % : % % | G | ELEV. (i) DEPTH (ft)
2091 Begin Coring @ 39.9 ft
2000 | 209101 399 [ 50 | 1:271.0 | 4.1 | (3.2) (82) | 6.4 F=d_20910 CRYSTALLINE ROCK 399
T 122110 | 82% | 64% 82% | 64% ?,;%__
I 2:23/1.0 2
I 2:45/1.0 7T
2,086.0T 44.9 3:00/1.0 f.’/f_
2085 T 50 | 3:121.0 | (3.1) | (3.2) .
T 3:43/1.0 | 82% | 64% A
I 3:15/1.0 7T
I 1:29/1.0 2
2,081.0] 499 1:53/1.0 ‘24 2,081.0 49.9

Boring Terminated at Elevation 2,081.0 ft in GNEISS (Crystalline Rock)

Note:
1. 0.0'-0.3' = SURFICIAL ORGANIC SOILS




NCDOT BORE DOUBLE 14400B_GEO_BH_RDWY_DRAFT.GPJ NC_DOT.GDT 12/11/18

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 34232.1.3

TIP

1-4400B

| COUNTY HENDERSON

| GEOLOGIST Johnson, C. D.

SITE DESCRIPTION

1-26 from US 64 (Exit 49) to US 25 Business (Exit 44), Clear Creek Bridge

BORING NO. B-14A

STATION 20+07

OFFSET 17 ft RT ALIGNMENT

COLLARELEV. 2,138.0 ft

TOTAL DEPTH

245 ft

NORTHING 601,422

EASTING 969,825

GROUND WTR (ft)
-Y2- 0 HR. Dry
24 HR. FIAD

DRILL RIG/IHAMMER EFF./DATE AFO6744 CME - 45C 92% 07/31/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Coffey, Jr., C. START DATE 11/16/18 COMP. DATE 11/16/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH ) o , 100 v 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft 5 o 5 NO. | /moll ¢ | Eeev.m DEPTH (ft)
2140 B
T [ 2,138.0 GROUND SURFACE 0.0
J L N ROADWAY EMBANKMENT
J R L] 21358 RED/BRN SANDY SILT 2.2
2135| , 1ag el 24 | L SAPROLITE
- 2 5 4 & - - BRN CLAY-SILT-SAND W/ COARSE SAND
4 N - - - LAYERS, MIC
2130 g - :\\- F 2,130.6 7.4
21296+ 84 - SAPROLITE
1 5 8 7 - '&15 - - - WHT/GRAY SILTY SAND W/ MICA AND RK
. | - FRAGS. SEAMY WEATHERED ROCK
1 RN B 3 STARTING 15.1' TO 23.4'
2125 2124 61+ 134 \\ —
- 3 10 | 27 e L
J - % L
] - :
2120 | 5 14981 182 S - A L
] WRSEAM® T T | T T i
~
] S N I
2115 211461 234 >~ —2,114.6 23.4
1 36 [64/0.2 Y 1 7% 21135 WEATHERED ROCK 245
6070.0

\ GRAY/WHT/BLK WEATHERED BIOTITE

GNEISS

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 2,113.5 ft ON GNEISS
(CRYSTALLINE ROCK)

=

NCDOT BORE DOUBLE 14400BB_GEO_BRDG0217_HENDERSON_CLEARCREEKRD.GPJ NC_DOT.GDT 12/11/18

SHEET

9
WBS 36030.1.1 TIP 1-4400BB COUNTY HENDERSON GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGE #217 ON SR1503 (CLEAR CREEK RD) OVER I-26 GROUND WTR (ft)
BORING NO. B-14B STATION 21+23 OFFSET 18 ftRT ALIGNMENT -Y2- 0 HR. Dry
COLLARELEV. 2,129.8 ft TOTAL DEPTH 43.5 ft NORTHING 601,512 EASTING 969,897 24 HR. Dry

DRILL RIG/HAMMER EFF./JDATE AFO6744 CME - 45C 92% 07/31/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Cheek, D. O.

START DATE 12/06/18

COMP. DATE 12/06/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft % 50 5 100] | NO. |/mol| 6 | ELev. (i) DEPTH (f)
2130 | 21208 GROUND SURFACE 0.0
_ 1. T ROADWAY EMBANKMENT
i ). | RED-BROWN-GREY, SL MICACEOUS,
2,126.84 30 . - - -} - Lk 5 1062 CLAYEY-SND-SLT 36
2125 ] " #10 M il RESIDUAL
i T i GREY-WHITE, MIC, CLAYEY-SND-SLT,
i L i IN/OUT WR SEAMS, HARD GRAVEL-SIZE
> 19181 80 . , S 1 B RK FRAGS, W/MnO SEAMS
2120 ] ¢ M r
1
] A i
ZRETEARC T AN N Ao L
2115 ] & M o
i N i
AN
i SN L
21117+ 181 5 s NG 3
2110 ] o g M -
i N NN L
- .\\. - - - -
2,107.1 22.7
240674 230 4t N " INJOUT WR SEAMS
2105 N L &
1
] o1
21017+ 281 - J._-__-_- rs 2,101.7 28.1
2100 ] 60/0.1 ... [."e00.1 WEATHERED ROCK
- ROCK LEDGE | GREY, WEATHERED AUGEN GNEISS
20967+ 331 R
2095 R 50 [50/0.2 * 100029
20917+ 381 B
2090 R 100/0.3 - 100/0.3
2,086.7+ 431 C l 2,086.3 43.5
100/0. 100/0.4

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 2,086.3 ft IN WEATHERED ROCK




NCDOT BORE DOUBLE 14400B_GEO_BH_RDWY_DRAFT.GPJ NC_DOT.GDT 12/11/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34232.1.3 TIP 1-4400B | COUNTY HENDERSON | GEOLOGIST M. Arnold
SITE DESCRIPTION [-26 from US 64 (Exit 49) to US 25 Business (Exit 44) GROUND WTR (ft)
BORING NO. B-16 STATION 22+61 OFFSET 12 ftRT ALIGNMENT -Y2- 0 HR. 27.6
COLLARELEV. 2,133.7 ft TOTAL DEPTH 53.7 ft NORTHING 601,626 EASTING 969,976 24 HR. 25.6
DRILL RIG/HAMMER EFF./JDATE F&R2175 CME-55 88% 02/11/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 01/08/18 COMP. DATE 01/08/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2 %P I 1001 | NO. |/moi| G | ELev. ) DEPTH (ft)
2135 |
213374 00 L 2,133.7 GROUND SURFACE 0.0
1 1 3 4 *7 M - RESIDUAL
is A- | 21317 Red-Brown, Fine Sandy Clayey SILT (A-5) ,__ _2.0|
2130 [ 21302 35 A F | _with Trace Mica and Organics (Roots) _ |
T 76 | 7 - * ™ M §_— Red-Brown, Silty CLAY (A-6)
1 ZFZ [ 21267 g
4 N P - White-Tan-Brown, Fine Sandy SILT (A-4)
2125 121252 85 6 7 7 | = with Trace Mica, Manganese Deposits, and
+ - 14 M - Rock Fragments
1 N i
2120 | 212027 135 ! N
T 6 6 7 .. M i
41 N L
4 AN »
2115 [ 211527 185 7 79 79 I N
1 R I~ N M L
4 P /- - P P L
T -//- - b2 ______ 220
1 P . - Tan-Orange-Brown, Clayey SILT (A-5) with
2110 121102 235 1 6 5 e z = Trace Mica, Manganese Deposits, and Trace
+ 1 ‘g’ = to Little Rock Fragments
1S 1 L
2105 | 2,10527 285 L -
1 4 4 6 . @10 . w L
+4 . ,, - -
1 B i
2100 | 2,1002T 335 |
T 2 4 4 @ . . w N
4 R N L
1 A\ - L
2095 [ 2,09527 385 e \\' L
1 4 10 10 ‘QZO - w B
1 A i
2090 | 2,090.2T 435 B S TN r
1 .*33 w L
T i L R ERRR B [ 2,086.2 47.5
2085 | 2,0852T 485 R R % A CRYSTALLINE ROCK
- 60/0.1 60/0.1 A Orange-Brown (GNEISS)
2080 | 2,080 2T 535 I R R '._ 2 2,080.0 53.7
.ZQBCLOZS_E.S_L 60/0.1 88;8(1) | Boring Terminated at Elevation 2,080.0 ft in
1 60/0.0 ' L GNEISS (Crystalline Rock)
I L Note:
+ — 1. 0.0'-0.2' = SURFICIAL ORGANIC SOILS
4 - 2. Auger Refusal at 53.7'

SHEET
10



NCDOT BORE DOUBLE 14400B_GEO_BH_RDWY_DRAFT.GPJ NC_DOT.GDT 12/11/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET

WBS 34232.1.3 | TIP 1-4400B | COUNTY HENDERSON | GEOLOGIST S. Woods

SITE DESCRIPTION 1-26 from US 64 (Exit 49) to US 25 Business (Exit 44) GROUND WTR (ft)
BORING NO. B-17 STATION 22+06 OFFSET 19ftLT ALIGNMENT -Y2- 0 HR. 50.7
COLLARELEV. 2,151.7 ft TOTAL DEPTH 80.0 ft NORTHING 601,732 EASTING 969,948 24 HR. 471

DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

11
WBS 34232.1.3 TIP 1-4400B COUNTY HENDERSON GEOLOGIST S. Woods
SITE DESCRIPTION 1-26 from US 64 (Exit 49) to US 25 Business (Exit 44) GROUND WTR (ft)
BORING NO. B-17 STATION 22+06 OFFSET 19ftLT ALIGNMENT -Y2- 0HR. 50.7
COLLARELEV. 2,151.7 ft TOTAL DEPTH 80.0 ft NORTHING 601,732 EASTING 969,948 24 HR. 471

DRILLER S. Davis START DATE 01/29/18 COMP. DATE 01/29/18 | SURFACE WATER DEPTH N/A

DRILL RIG/HAMMER EFF./JDATE F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/29/18

COMP. DATE 01/29/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. | /moll G | ELEV. (1) DEPTH (ft)
2155 I
24517+ 00 [ 21517 GROUND SURFACE 0.0
2150 I 1 3 3 .+1 P M L F ROADWAY EMBANKMENT
4 ] L Gray-Brown, Silty Fine to Coarse SAND
214827 35 . -l - t - (A-2-4) with Trace Gravel, Mica, and Asphalt
1 41553 o ! Mo
1 I |k
2145 I / ||: L
214327 85 1 W
T 2 [ 2 | 2 +4 T ML F
2140 I [ t -
213827 135 l::: t i
T 2 | 3| 2 *5_ o W b
2135 I N t -
1 S\ N
213327 185 R L
1 3 6 6 . ®12. Mo b
1 S - I
2130 I ‘l L Lomger o a0
1 A n RESIDUAL
212821 235 7 7 7 B T M - Orange-Tan, Silty Fine to Coarse SAND
1 .. ,614‘ - (A-2-4) with Trace Mica
2125 I - Lom2a7 oy
51030 o858 o R - Gray-Tan, Fine Sandy SILT (A-4) with Trace
T 5] e w| [ e
2120 I T B 329
> 11807 235 - Gray-Tan-Brown, Silty Fine to Coarse SAND
=+ 5 5 7 Sy - (A-2-4) with Trace Mica, Manganese
1 - .+13. Deposits, and Rock Fragments
2115 I .
211327 385 Sl
I STo 7| ¢
2110 T I
1 I
210827 435 |
I N I AR 75
2105 I S
|
210327 485 10
T ST 7| et
| +4 PR
2100 I !
i
200827 535 I
I ST 7] e
2095 T - \\ .
|
209327 585 A U
T 5 9 13 T ¥22 T
| T il At R
T T == WEATREREDROGK —~— |
208827 635 o
| T H00/0.2 : _10(_1/0;2“ ‘i'/”/i Brown (GNEISS)
1 7=
2085 I e
2083271 685 7
T 8§ | 86 [1402 sl 4
I 10007 %
2080 I k 20797 )
1 . I RESIDUAL
207821 735 5 5 3 BN I L W Brown-Gray, Fine Sandy SILT (A-4) with
1 . .23 T Trace Mica and Manganese Deposits
2075 T : | \

eLev| PRIVE |pgprh| BLOW COUNT BLOWS PER FOOT SAMP. L
@ | BV [T 0 o5 50 75 100 o] SOIL AND ROCK DESCRIPTION
(0 0.5ft | 0.5ft | 0.5ft : ! A NO. |/mol| 6
2075 Match Line
- ] - - 4]
207327 785 : _\;\: o
RS . @44 . . . . w 2,071.7 80.0

Boring Terminated at Elevation 2,071.7 ft in
SILT (Residual)
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CAUTION NOTICE

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

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

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

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

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

|I-4400BB 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION

s

BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

ANGULARITY OF GRAINS

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.

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

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

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

OOo

UJ

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC.A-7-6 ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED ‘/’éf_}’éﬁ NON-COASTAL 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 — —MIN—ERA OGICA_COMPOSITION ROCK (WR) E2=">—7 100 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 LA MTERIALS L L p— 25 <25, FINE 0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAss. (< 357 PASSING =200) (> 357 PASSING #2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) 7,721 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROUP a3 | a4 | a5 a6 | AT | ala2 | atasb ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. I LIl 5?'55'S?‘o°§3§§§gs§:lﬁl‘ ;;%A ORPHIE AND NON-CORSTAL PLATN CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. R -6, -7 COMPRESSIBILITY gggff‘h“’cﬁgftt'“‘- SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL Rt R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE_INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
B NN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD R
PE— = HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [T T_| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R R e T O e LA MECOVERED IN THE CORE BARREL. DIVIDED
e o [ S| PERCENTAGE OF MATERIAL = | SHELL BERS.EC
. cLaY PEAT WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. 0 51 MN SOiLS SOILS EA GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
200 10 MX |35 MX|35 MX|35 MX |35 MX| 36 MN|36 MN|36 MN|36 MN ORGANIC MATERIAL SOILS SoiLs OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-52 TRACE 1- 107 HAMMER IF CRYSTALLINE. HORIZONTAL
PASSING *40 LITTLE ORGANIC MATTER 3-517 5 - 122 LITTLE 10 - 20% .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | 0 ipection (Dip AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 Mx| 41 My |49 Mx| 41 MN |40 Mx | 41 M [ 4@ Mx| 41 N g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITILE R " "
ol & M e |10 mx |18 mx | 11 vy |11 |18 mx [1@ mx] 10w | 91w e 8 HIGHLY HIGHLY ORGANIC > 187 > 20% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
" .
CROWP INEX| @ ° ° 4MX_ |8 MX]i2 MX|16 MX|ND MX AMOUNTS OF o GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B e o DLONG MHICH oERE 1S BEEN DISPLACEMENT OF THE
USUAL TYPES |STONE FRAGS. ORCANIC A4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MaJOR | GRaveL, anD | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ 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
prEv— P 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.
15 SUBGRADE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM
OH- SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) 2 3
PLOF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN B 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 coggr?érs':’ssiivon PENETRATION RESISTENCE COMPRESSIVE SERENGTH ROADWAY EMBANKMENT (RE) 2392  plp & DIP DIRECTION F_TESTED, W Yl PT_REFUSAL LEDGE - A SHELF-LIKE RIDGE 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 <4 ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED :
GENERALLY LOOSE 47010 SOIL SYMBOL GeT our TEST BORING O NralNIon TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GR?::lI.AR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MA AL .
(NON-COHESIVE) DENSE 3 10 5@ ThAN ROADHAY EMBANKMENT (D AUGER BORING @ &5 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 = == INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD vV SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 @5 10 1.0 =777=777= INFERRED ROCK LINE (O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ 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:A:;IFF 15 >ng30 2 >104 4 wType? ALLUVIAL SOIL BOUNDARY yAN INSTALLATION CO— 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 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 Z mgt?ffétéE'-L:S"TCEAVAT|°N - :gglésﬁzéilsma&rxcsg?rrlg"s-s SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 025 0.075 0.053 ees e e Feer o HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE ST cLay UNDERCUT R\ ACCEPTABLE DEGRADABLE. ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR) CoB) R SAND SAND bl 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_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 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 149 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
= CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC %4 ORY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 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.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- 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 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.
10UI0 LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
L - Llouio L FOSS. - FOSSILIFEROUS SLL - 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 —
Iy TEw ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: ELEVATIONS TAKEN FROM ROADWAY PLANS
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EO JIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[X] cwe-asc [] cuav eits [] avromatic ] manuaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE [x] cve-ss (] & conTinuous FLIGHT eucER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8"HOLLOW AUGERS e [+ TNDURATION
PLASTICITY INDEX (PD) DRY STRENGTH [J cme-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW D TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 615 SLIGHT [J vene srear TEST [ cesmo [ w eovancen HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HicH [] portasLE HoisT [] wicone STEEL TEETH | [T ano cucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
g d NDING R ¢
| Ll 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

DATE: 8-15-14
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RES/DUAL
SAPROLI T
GREY TO ORANGE -BRN
MIC CL/-_'/% D-SLT

| | AG
R e & Hn0" SEAWS

—
— —
— —
| — —

77777777777777777777777777777777777777777777

<
A < o
BT © 334'0N ///\\\// /\\\///S | e ——— | : |
CRYSTALLINE ROCK | 77l | | |
Y N S e e

BT e 382 ON

CRYSTALLINE ROCK: AUGEN GNEISS CRYSTALLINE  ROCK

**************** **************** **************** -
| | | | @ | |

SKEW | 40

SKEW 56 ‘
HORIZ SCALL 20 | VE = 11 SECTION THROUGH END BENT 1 | HORIL SCALY e——20 | VE = 11 SECTION THROUGH END BENT 2




PROJECT REFERENCE NO. | SHEET NO.

T — 1-4400BB 5

VE = Il SECTION THROUGH INTERIOR BENT I

|
e S 7 T s S s T oo -
. 50°LT | | | | | | | | | | | |

AS | 1 ; 1 ; ; ; ! EXISTING GROUND

B-26

— — — —_——
——

— WN.CLAYEYF‘N-CR szo ,,,,,,,,,,,,,,,, S N A T e —m o _
ORGANICS. W0 DEPOSITS 3 | 3 3 3 3 3 ———— ]

RES/DUAL | B
BROWN FN SNDY SLT § § |
W | | ‘

Who DEPOSITS RK FRAGS | | |

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

I I I I I
— e — — — | | | ! ‘

N

Z3

R e

11,00,,,,,,,,,,,L//f:///i,,,;,,,,
‘ ‘ CR)’STALL/NE ROCK
BROWN-GREY GNEISS

| | | | | | | | |

| | ! | | | | | | |

| | | | | | | | |

| | | | | | | | | |

| | | | | | | | | |

| \ | | | | | | | | | |

| | | | | | | | | | | |
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 e e T i e B et e i R

| | | | | | | | | | | |

| | | | | | | | | | | |

| | | | | | | | | | | |

| | | | | | | | | | | |

\ | | | | | | | | | | |

| | | | | | | | | | |

| | | | | | | | | | |

BT @ 56°IN CRYSTALLINE ROCK




NCDOT BORE DOUBLE 14400BB_GEO_BRDG_0223_HENDERSON_NAPLESRD.GPJ NC_DOT.GDT 1/15/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 34232.1.1 | TIP 1440088 | COUNTY HENDERSON | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGE #0223 ON SR1534 (NAPLES RD) OVER I-26 GROUND WTR (ft)
BORING NO. EB1-A STATION 16+05 OFFSET 34 ftLT ALIGNMENT -Y7- 0HR. Dry
COLLARELEV. 2,140.6 ft TOTAL DEPTH 53.1 ft NORTHING 617,230 EASTING 957,909 24 HR. 8.0

WBS 34232.1.1 TIP 14400BB COUNTY HENDERSON GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGE #0223 ON SR1534 (NAPLES RD) OVER [-26
BORING NO. EB1-C STATION 16+21 OFFSET 13ftLT ALIGNMENT -Y7-

COLLARELEV. 2,137.5ft TOTAL DEPTH 43.8 ft NORTHING 617,218 EASTING 957,932

GROUND WTR (ft)
0 HR. N/A
24 HR. 8.2

DRILL RIGHAMMER EFF.JDATE AFO6744 CME - 45C 92% 07/31/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE AFO6744 CME - 45C 92% 07/31/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Cheek, D. O.

START DATE 11/29/18

COMP. DATE 11/29/18

| SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 11/30/18

COMP. DATE 11/30/18

SURFACE WATER DEPTH N/A

T
E'(-f'f)v ey DE(fF;)TH BLOW COUNT BLOWS PER FOOT sawp. (W (IS SOIL AND ROCK DESCRIPTION E'(-f'f)v ey DE(fF;)TH BLOW COUNT BLOWS PER FOOT SAMP: o SOIL AND ROCK DESCRIPTION
M 0.5t | 0.5t | 0.5t | |0 25 50 75 100 | NO. | Aol 6 | etev. DEPTH (f) (M) 0.5t | 0.5t | 0.5t | |0 25 50 75 100 | NO. | Aol 6
2145 B 2140 N
I i I [ 21375 GROUND SURFACE
4 L + T- CI°F ROADWAY EMBANKMENT
4 L 2,140.6 GROUND SURFACE 0.0 2135 + ‘- [ BROWN-GREY, CL-SND-SLT,
2140 I I [ ROADWAY EMBANKMENT 213441 31 ' L w/WOOD-ROOTS
+ |- - IS BROWN-GREY, SL MIC, CL-SND-SLT, + 7 3 [ 4 o M LEE
213785 28 |- - | w/ROCK FRAGS T T LT
1 1 1 2 - ML 1 ].. L Fok
1 2. e 1 |- - me
2135 2130 .
T ' L 212947 8.1 1 \ ANE S
T+ I- - L} - + WOH[ 2 | 2 - - - v
213281 78 |- - hAm " I ‘\4. m
1 WOH[WOH| 2 " - MLk 1 \ .. e
1S T . WS 1S L [
2130 2125
T ‘L o B e B \; 5 — RESIDUAL
1 ] L + L. - M =
2178p 128 L L 1 [ Lk + ) 0. - GREY TO ORANGE BROWN,
+ & - M L 21267 13.9 T <A F SAPROLITIC, SL MIC, CL-SND-SLT,
2195 + 1- - - RESIDUAL 2120 T - - W/ROCK FRAGS; MnO SEAMS
—+4 i - GREY TO ORANGE-BROWN, SL MIC, 2 119.44 18.1 y —
+ R L CL-SND-SLT, w/ROCK FRAGS + 7 2 [ 2 - M -
212281 178 B D L i *4. L
I 2| 4 [ 4 &5 - - M i I \- L
2120 T N i 2115 T \ [
T N ~ ?RLEY2ub X B R E Ol r
2117.84 228 R L 1 N\t M C
I 416 [ 15 .. \,31_ . M L 1 N L
2115 T N i 2110 T AN L
T T - 210047281 | | | X — r
211281 27.8 o | - - - " L 1 028,\__\\_; M L
T @31 - B T : R [ 2,106.4 31.1
2110 T N - - 2105 T - -] i WEATHERED ROCK
T < - 2a044F 331 o { o ’:/ ORANGE-PINK MICACEOUS
il N - L + ) SR 77 WEATHERED ROCK
210784+ 328 7\ 7 0 SN - T © 100/0.9 7('44.
I w7 W I Dl ¥4
2105 T - N i 2100 7
1 SSo- - 2R3 - 7
210284 378 B \.\.* S 21028 37.8 1 ) . 100/0.8 ;7‘4
I 32 [68/0.4 ] » 77 WEATHERED ROCK 1 cee %
4 . 100009 =2 DARK ORANGE BROWN, MICACEOUS 1 R T
{2100 4 w/MnO SEAMS 2095 - 7
-+ b 2,094 4T 431 7=
4 = . 44 |56/0.2 - - - ‘_ E#Z7A- 2,093.7 43.8
200784 428 | c e w4 1 100/0.7 - Boring Terminated WITH STANDARD
I 700/0.2 ~ 100/0.29 Z=2 i = PENETRATION TEST REFUSAL at
1 - VA + - Elevation 2,093.7 ft IN WEATHERED
2095 Z I L
1 = ROCK
4 /‘4 4 L
209284 478 - - - - “ 72 T o
| 1 100/0.4 - 100/0.4 4, 1 i
2090 1 T ..;,l I r
2 087 R:: 528 - - - - f;’i :: :
+ [00/0. 100/0.59" = Boring Terminated WITH STANDARD T+ -
| T ﬂ PENETRATION TEST REFUSAL at T -
T = Elevation 2,087.5 ft IN WEATHERED T -
| T ¥4 ROCK T i
1 ]‘4 1 L
| T B 2.0805 60.1 + L
| +4 - +4 -




NCDOT BORE DOUBLE 14400BB_GEO_BRDG_0223_HENDERSON_NAPLESRD.GPJ NC_DOT.GDT 1/15/19

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34232.1.1 | TIP 1440088 | COUNTY HENDERSON | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGE #0223 ON SR1534 (NAPLES RD) OVER [-26 GROUND WTR (ft)
BORING NO. EB1-B STATION 16+34 OFFSET 7 ftRT ALIGNMENT -Y7- 0 HR. 16.2
COLLARELEV. 2,135.8ft TOTAL DEPTH 39.6 ft NORTHING 617,204 EASTING 957,952 24 HR. 8.2
DRILL RIGIHAMMER EFF./DATE AF06744 CME - 45C 92% 07/31/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Cheek, D. O. START DATE 12/03/18 COMP. DATE 12/03/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5¢ . . . NO. |/mol| G | ELEV. () DEPTH (ft)
2140
] 2,135.8 GROUND SURFACE 0.0
2135 _ I ] ROADWAY EMBANKMENT
j 1. |_ RED-BROWN, CLAYEY-SAND-SILT, SL
213274+ 31 Q- - - MICACEOUS, W/COBBLES
i 7 3 4 & - M (I
] . C
2130 B | L
i i |- 21284 74
2127.7+4+ 8.1 - A\ A — RESIDUAL ]
1 21413 L M GREY-BROWN TO ORANGE-BROWN,
2125 1 - SAPROLITITC, MICACEOUS,
N T CLAYEY-SAND-SILT, W/ROCK FRAGS;
21227+ 131 I MnO SEAMS
] 2 3 [ 6 -&o- M
2120 ] e
] I
2117.74 18.1 L.
] WOH[ 1 20 |ds- - - M
2115 B |
J [
2112.7+ 231 T 3 |
- 5. - - M
2110 B ki
- - .\. -
210774+ 281 - - A\-
] 5 10 | 11 e M
2105 N
j v -
210274+ 331 N\
] 6 | 12 | 27 ‘e M
2100 N “N\C
] N
209774+ 381 \
g ANE
N EY - 950 M 2,096.2 396

+—+—+—++++++++—++++—+++t+—+++t+—+++t+—t+r———+t+-+———+t+-+— -+ttt
e

Boring Terminated at Elevation 2,096.2 ft IN
RESIDUAL

SHEET 7



NCDOT BORE DOUBLE 14400BB_GEO_BRDG_0223_HENDERSON_NAPLESRD.GPJ NC_DOT.GDT 1/15/19

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 8

WBS 34232.1.1 | TIP 14400BB | COUNTY HENDERSON | GEOLOGIST S. Woods WBS 34232.1.1 | TIP 14400BB | COUNTY HENDERSON | GEOLOGIST S. Woods

SITE DESCRIPTION |-26 from US 64 (Exit 49) to US 25 Business (Exit 44) GROUND WTR (ft) SITE DESCRIPTION 1-26 from US 64 (Exit 49) to US 25 Business (Exit 44) GROUND WTR (ft)
BORING NO. B-26 STATION 16+70 OFFSET 50 ftLT ALIGNMENT -Y7- 0 HR. NM BORING NO. B-26 STATION 16+70 OFFSET 50ftLT ALIGNMENT -Y7- 0 HR. NM
COLLARELEV. 2,142.1ft TOTAL DEPTH 56.0 ft NORTHING 617,271 EASTING 957,969 24 HR. 35.7 COLLARELEV. 2,142.1 ft TOTAL DEPTH 56.0 ft NORTHING 617,271 EASTING 957,969 24 HR. 35.7

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017

| DRILLMETHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 02/06/18 COMP. DATE 02/09/18 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 02/06/18 COMP. DATE 02/09/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH —TomTomrl o 25 5 S v o SOIL AND ROCK DESCRIPTION CORESIZE N TOLA::I RUN_16.0ft S—
@ — ' : ' YHOLG | EEY DEPTH® BV ELEV DEETH| RN RATE REC.TRAD | SAMP. 'REC.T'RQD 5 DESCRIPTION AND REMARKS
() (ft) @® 1 ® 1 winm) 6% : B 1% 6] eev (ft) DEPTH (ft)
2145 | 2102.1 Begin Coring @ 40.0 ft
1 51]85] 328 1.0 N=56‘8 0.67 (0.7) | (0.0) W//_ 2,102.1 40.0
B0 . . 0, 0, |2
214211 00 F 21421 GROUND SURFACE g % T 50 Miaerg [\ 3% N
T WOH[ 4 | 5 - +9 — M L ROADWAY EMBANKMENT T 20012 556'0/) (0‘3/) ?é:
2140 4 | [ 21401 Brown, Clayey Fine to Coarse SAND 2.0 T 15110 ol A
21386+ 35 1. L “1 (A-2-6) with Trace Organics (Roots) and | 2,096.1] 46.0 :55/1.0 ;!/4_
I 3 5 5 - ‘ M L \ Manganese Deposits N 2095 1 5.0 | 212/1.0 | (3.0) | (0.5) =
T _®10 [ =T RESDUAL " T 1:58/1.0 | 60% | 10% ST
; RESIDUAL : A
2135 T ) - Brown, Fine Sandy SILT (A-4) with Trace + 12%1 8 'l/, |
—+ I~ Mica, Manganese Deposits, and Rock 2091.1T 51.0 : 711, %—
21336+ 85 T - Fragments e - 2:031.0 7
T 713 L w i 2090 T 5.0 | 1:14/1.0 | (1.7) | (0.4) zn
T *5_ o C T 1:36/1.0 | 33% | 8% 2
I Yoo i I 1:54/1.0 ST
2130 I 1 N T 1:36/1.0 A
2128 6+ 135 .\ .- L 2,086.1] 56.0 1:42/1.0 \A 2,086.1 56.0
N RIS i T -
at5| I -\ o I -
21236+ 185 A - 3 T 3
+ 4 7 12 © w19 M - 1 -
1 N K T i
2120 1 | T r
211864+ 235 \ - - 1+ L
T 10 15 18 :.?3.;. T M r T N
2115 I N R ke i R 21| T i
WEATHERED ROCK T B
211364 285 - 1+ L
I 10070.3 - 100/0.39 Brown (GNEISS) I C
2110 T I L
210864 335 . 1 -
¥ 10070.2 - 100/0.28® 4 L
1 I > 1 L
2105 T 21051 _ _ _ _ _ _ _ _ __ __.__.__ 310 = T B
CRYSTALLINE ROCK = T r
210361 385 50701 . -60/0.1 Brown-Gray (GNEISS) 5 T L
2102171 400 : 400/ @
T 6070.0 ©160/0.0 b 1 B
[ 2100 I 2] I i
4 o
z T -
I 2 T o
1 Q T B
2095 I g 1 i
(%}
-+ LLJ -+ -
1 o -1 -
<
1 & 1 L
2090 1 3 T C
(7]
1 ¢ 1 L
L
1 3 1 r
1T 2 2.086.1 seol @ T r
1 | Boring Terminated at Elevation 2,086.1 ft in ol 1 r
T L GNEISS (Crystalline Rock) N T r
1 L g| A4 L
1 L g 1 L
4 L o
col T -
4 L o 1 L
-4 - w 4 -
- - O —— —
-+ L col
o T -
1 L S 1 L
£ L 3 I L
1 L w I L
o)
1 L e 1 L
4 - %) 1 L
- - 11}
o T -
<+ - (o) 4 -
1 L [&]
g -+ L
1 L 19 1 L
o
1 L g 1 L
z




NCDOT BORE DOUBLE 14400BB_GEO_BRDG_0223_HENDERSON_NAPLESRD.GPJ NC_DOT.GDT 1/24/19

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 34232.1.1 | TIP 14400BB | COUNTY HENDERSON | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGE #0223 ON SR1534 (NAPLES RD) OVER 1-26 GROUND WTR (ft)
BORING NO. B-168 STATION 18+75 OFFSET 25ftLT ALIGNMENT -Y7- 0 HR. Dry
COLLARELEV. 2,170.9 ft TOTAL DEPTH 33.4 ft NORTHING 617,289 EASTING 958,181 24 HR. 23.0

DRILL RIG/HAMMER EFF./DATE AFO6744 CME - 45C 92% 07/31/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Cheek, D. O.

START DATE 12/04/18

COMP. DATE 12/04/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5t | |0 2 0 » 190 ] NO. | moi| G | ELev. DEPTH (it
2175 L
T [ 2,170.9 GROUND SURFACE 0.0
2170 | I [ ROADWAY EMBANKMENT
_ 1. L BROWN, SL MICACEOUS,
216764 33 ]. . Ll b 674 CLAYEY-SND-SLT, W/ORGANIC PIECES -
- 3 [ 3 [ 3 PR YR N (WOOD, ROOTS) —28
2165 1 1 B RESIDUAL
- T — BROWN-ORANGE TO GREY, SAPROLITIC,
. 1 - MICACEOUS, CLAYEY-SND-SLT,
21626+ 83 e - W/GRAVEL-SIZE ROCK FRAGS, SOME
] 3 3 5 ‘&s - M 3 MnO SEAMS
2160 N AN [
] SNl L L L
N
21576+ 133 NGO -
B 6 15 22 - 5.37- M -
2155 N A B
7
- - / - -
21526+ 183 - /| - -
: N R o' wl ot
2150 N N B
- N - - - - - -
21476+ 233 N A v -
] 16 | 27 | 35 - \-?62- M L
2145 ] C C
I
] A [ 2,143.0 27.9
2142 6% 28.3 N R Ty B WEATHERED ROCK
i | 19090 B GREY WEATHERED AUGEN GNEISS
2140 ] A
21376+ 333 LNy 4 1 2,137.6 33.3
60/0.1 60/0.1 CRYSTALLINE ROCK

GREY AUGEN GNEISS
Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 2,137.5 ft IN CRYSTALLINE ROCK

NCDOT BORE SINGLE 14400BB_GEO_BRDG_0223_HENDERSON_NAPLESRD.GPJ NC_DOT.GDT 1/24/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 9

WBS 34232.1.1 | TIP 14400BB | COUNTY HENDERSON | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGE #0223 ON SR1534 (NAPLES RD) OVER 1-26 GROUND WTR (ft)
BORING NO. B-169 STATION 19+25 OFFSET 6 ftRT ALIGNMENT -Y7- 0 HR. Dry
COLLARELEV. 2,169.5 ft TOTAL DEPTH 38.2 ft NORTHING 617,255 EASTING 958,235 24 HR. 20.0

DRILL RIG/HAMMER EFF./DATE AFO6744 CME - 45C 92% 07/31/2017

HAMMER TYPE Automatic

| DRILL METHOD H.S. Augers

DRILLER Cheek, D. O. START DATE 12/05/18 COMP. DATE 12/05/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)v ELEV DE(;’)TH o 2 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft i . . NO. | /mol| G | EeLev. () DEPTH (ft
2170 |2 169.5 GROUND SURFACE 0.0
I T - CTF ROADWAY EMBANKMENT
T B L RED-BROWN, SL MICACEOUS,
5 1664T 34 - | F CLAYEY-SND-SLT, W/ORGANIC PIECES
2165 4 5 7 FN M - 21656 (WOOD, ROOTS) 39
T * __ RESIDUAL
T S GREY, SL MICACEOUS,
1 AV CLAYEY-SND-SLT, W/GRAVEL-SIZE ROCK
216111 84 N FRAGS, MnO SEAMS
2160 T 2 [ 8 | 8 xm M
I A
2.156.1 134 R |
2155 T 3 9 | 17 oo M
1 N [
-+ - . |. - - .
2151.1] 184 L
2150 T 9 | 14 | 14 /623 wr
I Y I
1S .o/
214617 234 A
2145 T 5 3 7 P M
4 - .\ - -
I A
214117 284 A
2140 T 7 9 | 13 o M
4 P D
N
1 .- - N P
2.136.1 334 oL \\_ o
2135 ] 9 [ 14 | 50 \?6 M
] N
213137 3892 SRR ECICRLN RGN L e 21313 38.2
60/0.0 60/0.0 CRYSTALLINE ROCK

GREY, AUGEN GNEISS
Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 2,131.3 ft ON CRYSTALLINE
ROCK




