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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
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GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 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 SIZ
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPR
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF

ES FROM FINE TO COARSE.
OXIMATELY THE SAME SIZE.
TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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;

. 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~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED féf{% 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 QRGANIC MATERIALS L L CRYSTALLINE 25,720, T FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) 7>,C7>2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
- T as T ae | o ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. .| GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP a3 | pafasfas]ar] ataz [ asas NON-CRYSTALLINE | — — ] FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN SR e
CLASS. e a3 -6, A7 COMPRESSIBILITY eVl LL 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 s R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 ;s,cs;:;msmanv ROCK |1 ‘ I g:;lfs;gggl..e TR;:OCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
" I I e .
o CRANULAR | ) py oot PERCENTAGE OF MATERIAL 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 . . TRATUM OR PLANAR FEATUR FROM T
ATERIAL TRACE OF ORGANIC MATTER 2 - 37 3- 5% TRACE 1- 107 HAMMER IF CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-517 5 - 127 LITTLE 18 - 207 .
w _ ~ Lag wix| a1 i 40 v a1 |4 wic| 41 | 4w 1 e SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 T o T o o ey o™ I P | DIP DIRECTION (DIP_AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR HIGHLY ORGANIC > 10% > 20% HIGHLY 35% AND ABOVE L L LY. v L LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 MX N {10 Mx |10 Mx | 11 MN [ 11N [ 18 Mx |10 Mx| 10N | 11 My OOERATE HIGHLY g g g OF A CRYSTALLINE NATURE. .
CROP INOEX | @ ° [ amx_ |8 m]i2 ux|16 MK[NO MX|  AMOLNTS OF O GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STONE FrAGS. QRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 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 aonne o sees 3L|"f: ;sgggs :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.
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 EORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE L0SS OF STRENGTH | FIELO-
ComPACTNESS On RANGE OF STANDARD RANGE OF UNCONFINED o (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION F_TESTED, W Y PT_REFUSA! 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.
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
MATERIAL ’
(NON-COHESIVE) DENSE 38 0 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.
hdeLTTE-F'I:Il;-\?.V Msous.;;awinrr 84 Troo 1% 0.? TTOO 2!.0 =777=77= INFERRED ROCK LINE ‘O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MaTERIAL e g jm2 A PiezovETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIOED BY THE TOTAL LENGTH OF CORE
A o Je *Twye? ALLUVIAL SOIL BOUNDARY INSTALLATION O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS 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 m UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0.075 0.053 UNSUITABLE 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
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EVBANKMENT OR BACKETLL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLAY UNDERCUT DN\] ACCEPTABLE DEGRADABLE ROCK g
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.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 8.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REOUIRED 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 Y- DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
— SATURATED - USUALLY LIQUID: VERY WET. USUALLY OPT \;O'IJ;N::T'::O PENETRATION TEST ggp’_ 'Szzzngt:qgf gg' Bg';f” . PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
T p THE GROUND WATER T i . : 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.) OM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESS THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL _ L LiouID LIMIT B _ B URE. CAN BE SCRATCHED READILY BY
FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
":*PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: ELEVATIONS FROM PROJECT TIN
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
R VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
PT TUR - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
OM - OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 15 FEET
SL | SHRINKAGE LIMIT 2 . NOTES:
[] cme-asc [] cuav eits automatic [ | ManvaL 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 I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY X\ 8 HOLLOW AUGERS D'B D'“ INDURATION
PLASTICITY INDEX ®D) ORY STRENGTH CME-550 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC - o5 T VERY Low TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST [] cosis [] w sovancen HAND TOOLS: 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 HIGH [] 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
5 o INDING R :
O O [ souons aoo INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core a7 [] vane seear TEST

UJ

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 5/17/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 34400.1.S5 | TP R22338B | COUNTY RUTHERFORD

| GEOLOGIST Johnson, C. D.

WBS 34400.1.S5 TIP R-2233BB COUNTY RUTHERFORD

GEOLOGIST Johnson, C. D.

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.)

BORING NO. EB1A_BR660 STATION 773+85 OFFSET 64 ftLT

ALIGNMENT -L3-

COLLARELEV. 980.3 ft TOTAL DEPTH 51.7 ft NORTHING 600,582

EASTING

GROUND WTR (ft)
0 HR. 136
1,121,543 24 HR. N/A

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.)

BORING NO. EB1B_BRG661 STATION 773+65 OFFSET 63 ft RT

ALIGNMENT  -L3-

COLLARELEV. 990.7 ft TOTAL DEPTH 31.5ft NORTHING 600,580

EASTING 1,121,672

GROUND WTR (ft)
0 HR. N/A
24 HR. 12.2

DRILL RIGHAMMER EFF.JDATE AF08963 CME-550X 77% 07/31/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE AF08963 CME-550X 77% 07/31/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Cheek, D. O.

START DATE 05/16/19

COMP. DATE 05/16/19

| SURFACE WATER DEPTH N/A

DRILLER Coffey, Jr., C.

START DATE 05/16/19

COMP. DATE 05/16/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 5 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 ! | NO. | /voll G
985 | 995 |
080 T L o803 GROUND SURFACE 09| | g0 I [ 990.7 GROUND SURFACE 0.0
T I ~ ARTIFICIAL FILL -+ I = ARTIFICIAL FILL
T o r BROWN, MIC. FINE SANDY SILT W/ T 1 C BRN SANDY S;'hTA‘(’;VéM'CA AND RK
976.7 T 36 s I GRAVEL 987.2 3.5 I . _
I 2 4 [ 4 1o K I 6143 +7 .. B
975 I 95 - M [ 985 I [
1 . L 1 [ DL
T 11 ig‘ 98221 85 - o
9717 + 86 L + L
T 71Tz 17|l - M C I ol Tl |+2 S -
970 I | 3 [ 980 I ig [
1 - - B 1 I v [ o787 12.0
1 I - 5 L 967.7 12.6 0775 T 135 l. . n ALLUVIAL
966.7 + 136 I C ALLUVIAL + 1 5 1 |- - L GRAY/BRN SANDY SILT W/ MICA,
965 + 1 2 2 (7 = BRN/BLK MIC. SANDY SILT. TRACE 975 + o3 - - TRACE ORGANIC
+ ' - CLAY, TRACE ORGANIC + | -
I A - B 1 I B
ssizfmel | | A C o722 T 185 | . . *2__ i
960 I L M [ 970 I v .
1 T B 1 '\ 968.9 218
1 Sl i 1 R RS C RESIDUAL
956.7 + 236 , . s - L 967.2 I 235 T ] e L GRAY, SANDY SILT W/ MICA
955 1 ~ &0 w [ 9553 RESIDUAL 2501 | 965 1 N [ o647 26.0
! I e i WEATHERED ROCK
T I B DK BRN SANDY SILT W/ QUARTZ AND C
N [ L ROCK SEAMS 9602 T 285 WEATHERED AMPHIBOLITE GNEISS
+ Ty B T 100
950 T Ol 27 || 4 - w C 960 T
T v I 959271 315 [ 959.2 31.5
1 :\ o i 1 60 B Boring Terminated with Casing Advancer
arlae| - v B 1 B Refusal at Elevation 959.2 ft
os | 1 b 4 3 1 -
1 - L 1 L
4 - I. - | 4 L
9417 + 386 5 5 . “f - L 1 L
940 I o4 w L I L
1 SN R 1 R
T - '\'— —_——— e L s 937.7 426 T B
9367 + 436 RIS 777 WEATHERED ROCK + -
935 + 60/.1 RK SEAM WEATHERED ROCK WITH HARD ROCK + -
=+ SEAMS =+ -
9317 + 486 1 -
T 100 1 B
930 I 1 L
928G + 517 1 9286 51.7 1 L
T 60 - Boring Terminated at Elevation 928.6 ft T -




NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 5/17/19

GEOTECHNICAL BORING REPORT

BORE LOG
WBS 34400.1.55 | TP R22338B | COUNTY RUTHERFORD | GEOLOGIST M. Arnold
SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 77400 STATION 774+00 OFFSET CL ALIGNMENT -L3- 0HR. Dry
COLLARELEV. 9843 ft TOTAL DEPTH 256 ft NORTHING 600,605 EASTING 1,121,604 24 HR. 19.8
DRILL RIGHAMMER EFFJDATE F&R2175 CME-55 86% 02/16/2016 [ DRILLMETHOD H.S. Augers HAMMER TYPE ~ Automatic

DRILLER S. Davis

START DATE 11/20/16

COMP. DATE 11/20/16

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 20 %0 IS 100 | NO. | /moi] G | ELev. () DEPTH (ft)
985
e - 3843 GROUND SURFACE 949
417y ..+M‘ M i ARTIFICIAL FILL
o808 l 35 1 C
980 R 8 m kS E
- l. - - -
- I - - -
9758 85 - - L
975 T 4 ] 3 _+, M L
A- - §§ i
0708 1 135 - ig C
970 7 I ;;; w K
1 R bora g
9658 1 185 - - i ALLUVIAL
965 23| % |le A4 -
A B N
CING F923  _ _ _ __ ____________ 29
9608 L 235 NG i RESIDUAL
960 30 | 10 | 50 "~ 50 M N
987 4 256 i gy IR 958.9 254
B0/0.0 60/0.0@ CRYSTALLINE ROCK

Boring Terminated at Elevation 958.7 ft

SHEET 7



NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 5/17/19

GEOTECHNICAL BORING REPORT

SHEET 8

BORE LOG
WBS 34400.1.55 | TP R22338B | COUNTY RUTHERFORD | GEOLOGIST M. Arnold
SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 77480R STATION 774+53 OFFSET 58 ft RT ALIGNMENT -L3- 0 HR. Dry
COLLARELEV. 988.2ft TOTAL DEPTH 17.1 ft NORTHING 600,667 EASTING 1,121,653 24 HR. FIAD

WBS 34400.1.S5 TIP R-2233BB COUNTY RUTHERFORD GEOLOGIST M. Arnold

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 77500L STATION 774+64 OFFSET 7ftLT ALIGNMENT -L3- 0 HR. Dry
COLLARELEV. 983.3ft TOTAL DEPTH 12.1 ft NORTHING 600,668 EASTING 1,121,587 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/04/17 COMP. DATE 01/04/17

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/04/17

COMP. DATE 01/04/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(th’)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft [ 0.5t [ 0.5t | [0 25 50 75 100| | NO. | Avoll 6 | erev. — (ft) 0.5ft [ 0.5t [ 0.5t | |0 25 50 75 100| | NO. | Aol &
990 | 985 |
T - 988.2 GROUND SURFACE 0.0) T - 9833 GROUND SURFACE 0.0)
o870 ] 12 I D 987.0 1.2 9821 1 12 .:1|: ) 982.1 1.2
T 3 3 3 Qo | oo M = ROADWAY EMBANKMENT ] 3 7114 D& i M ROADWAY EMBANKMENT
985 === L 980 = - 980.3 3.0
9WAT= 36 L o ==—1 984.2 4.0 e I B R =——=— WEATHERED ROCK
T N T T T oone® A WEATHERED ROCK ] ' : - 100069
I DIl 4 ] SRS b Dl S = 9763 7.0
980 | 97971 g5 S S ?# 975 | g748.1 g5 S T / - RESIDUAL
I ’ [ AR IR 309/0.»8“ = 1 LSS Sy o M L
T o 2T 9762 12.0 9713 T 120 - - T"‘*‘*;;‘_ [ o713 12.0
975 T R VO R B RESIDUAL 60/0.1 60/0.1 CRYSTALLINE ROCK
97474+ 135 7 ~— T T T
T 12 11 15 o r%_ oL M | Boring Terminated at Elevation 971.2 ft
T o IR Bt RO F 9714 16.8
S 5000 60/0.09 CRYSTALLINE ROCK 1

Boring Terminated at Elevation 971.1 ft




NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 5/17/19

GEOTECHNICAL BORING REPORT

WBS 34400.1.55 | TP R22338B | COUNTY RUTHERFORD | GEOLOGIST M. Arnold
SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 77506L STATION 774+79 OFFSET 73 ftLT ALIGNMENT -L3- 0 HR. 17.2
COLLARELEV. 978.8ft TOTAL DEPTH 27.3ft NORTHING 600,672 EASTING 1,121,520 24 HR. FIAD
DRILL RIGIHAMMER EFF./DATE F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 01/04/17 COMP. DATE 01/04/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E'(-ﬂE)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)
980 |
i o788 GROUND SURFACE 0.0
9778 £ 10 T T ... 977.8 1.0
] 31 4 [ 3 S M ROADWAY EMBANKMENT
J hdlts Bt M L 975.8 3.0
975 19753 L 38 4 o L 1 WEATHERED ROCK
- 100/0.9
I IR S Vel oris 70
970 | 9703 T 85 R P R C RESIDUAL
2 L I L o e I I M i
A I | o668 12.0
065 | 9653 T 135 s C
2 2 4 ®6. . w L
A C
- \i -
960 9603 185 ° T B
8 4 8 . @12 ] ] W C
S N et ~—— [ 956.8 22,0
955 | 9553 T 235 R BN R I i WEATHERED ROCK
100/0.3 . . [ 10003
J I N I 951.9 26.9
916272 | /01 9515 CRYSTALLINE ROCK

Boring Terminated at Elevation 951.5 ft

SHEET 9
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY RUTHERFORD

PROJECT DESCRIPTION
US 221SOUTH OF US 74 BUSINESS (CHARLOTTE RD) TO

SR 1366 (ROPER LOOP RD)

SITE DESCRIPTION

BRIDGE NO. 800662
ON -YI9- OVER -L3-

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C| R-2235BB 34400] 1 | 9

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

CJ COFFEY

DO CHEEK

F&R CONSULTANTS

DEREK RACEY

INVESTIGATED BY __ JC KUHNE
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-2233BB 34400

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 REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

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~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED ‘/m 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=25=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
MINERALOGICAL COMPOSITION 5~ WHICH IT [S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS QRGANIC MATERIALS CRYSTALLINE 77 <77 | FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT 8
CLASS. (< 357 PASSING *200) (> 357 PASSING *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 7-Z7-2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
a3 | a4 | a5 a6 a7 a5 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. .| GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRoUP ALA2 | Ad A NON-CRYSTALLINE | — — ] FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
CLASS. e a3 -6, A7 COMPRESSIBILITY eVl LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R 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 DIVIDED
L PASSING = HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %cogg R'[.N"m'g gxopngslél'go ASEAI ;'sncsscr?r:css.o !
" SILT- PER A F MATERIA P - SHELL BEDS, ETC.
1o CRANULAR | ) oy MUK, ERCENTAGE O ERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*4p SOILS PEAT oCK
280 1035 w35 3 35 | 3 | w55 3 SOLS ORGANIC_MATERI CRONDAR  SILT 5 QLAY 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. %{IZOL’:‘I’EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-517 5 - 127 LITTLE 18 - 207 .
PASSING *40 X
_ _ 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 DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 Mx| 41 MN |40 M| 41 MN | 49 Mx | 41 MN [ 40 Mx | 41 My LTILE R HIGHLY. ORGANIC S o s o AIGHLY 357 AND ABOVE vV SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF CINE OF DIP. MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX N {10 Mx |10 Mx | 11 MN [ 11N [ 18 Mx |10 Mx| 10N | 11 My OOERATE HIGHLY 107 g g OF A CRYSTALLINE NATURE. .
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 MHICH oERE 1S BEEN DISPLACEMENT OF THE
SUAL TYPES [STONE FrAGS. QRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR g
OF MaJOR | GRaveL, anD | FINE SILTY OR CLAYEY SILTY CLAYEY HATTER 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 BORGERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
O H- SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
ComPACTNESS On RANGE OF STANDARD RANGE OF UNCONFINED o {MOD. SEV.) A;aorcmr« BE EXCAVATED wl;l; RA chozoclsrs PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION W Y, LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
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 FELDSPARS ARE KAOLINIZED : RECTIONS.
GENERALLY L0OSE 410 10 SOIL SYMBOL oer ot 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
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
INON-COMESIVE) DENSE 30 10 50 TN FORDWAY EMBaNMENT (D) AUGER BORING @ 2 VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN 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 4108 2.5 10 1.8 =777=77= INFERRED ROCK LINE (O MONITORING WELL ~$’ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY 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) VERY STIFF 15 T0 30 2704 wTrpe? ALLUVIAL SOIL BOUNDARY A NeTaLLATION 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 - F THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 UNDERCUT [77] UNCLASSIFIED EXCAVATION UNCLASSI SEVERAL HARD BLOWS Ol
OPENING (MM) 476 200 042 025 0.075 0.053 538 UNSUITABLE 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
CoARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - gmsmmsm R BACKETLL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT CLaY UNDERCUT P ACCEPTABLE DEGRADABLE ROCK SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(BLDR.) (CoB. (GR.) SAND SAND (L. L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE
(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 8.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 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.
SATURATED S 10UID: VERY WET. US 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 e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
(SAT.) FROM W THE GROUND WATER TAl - .- : - .
n LI0UID LIMIT s OV BELOW THE GROUND WATER TABLE | ¢ F'_"EF cen St.- SILT Sr"‘iv ST - SHELBY TUBE SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE
T FOSS. - FOSSILIFEROUS St - SLIGHTL RS - ROCK FINGERNAIL. TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
Pp L L pLasTic LiMiT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS ELEVATIONS FROM PROJECT TIN FOR R-2233BB
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
P ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cme-asc [] cuav eits [X] 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 I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [X] & HoLLOw aucers e [+ TNDURATION
PLASTICITY INDEX (PD) DRY STRENGTH X] cre-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
—_— e RUBBING WITH FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE :
SLIGHTLY PLASTIC 615 SLIGHT [J vene srear TEST x] HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- ASIN W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM L] cesn [] 0 [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] 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:
| O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

UJ

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 5/23/19

GEOTECHNICAL BORING REPORT

WBS 34400.1.55 | TP R22338B | COUNTY RUTHERFORD | GEOLOGIST M. Arnold
SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 81249L STATION 812+49 OFFSET 83 ftLT ALIGNMENT -L3- 0 HR. 41.7
COLLARELEV. 977.6ft TOTAL DEPTH 57.8 ft NORTHING 604,357 EASTING 1,120,744 24 HR. 39.1
DRILL RIGIHAMMER EFF./DATE F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 12/15/16 COMP. DATE 12/15/16 | 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)
980 -
9776 4+ 00 L o776 GROUND SURFACE 0.0
I T 3 2 & M C ARTIFICIAL FILL
o7s 1 R L o756 2.0
aza 1T as — \_— RESIDUAL
1 s L - W20 MONG
s A \_
970 1 . / . \-_ 970.6 7.0
969 1 85 o /’_ . N
T 4 5 6 A ?11 A M _
I 1 i
965 I | L
9641 ] 135 _i . |
T 2 5 5 A ,10 A M L
I o i
960 I | L
959171 185 . B
1 4 3 5 .8 - M I
1 - - B
955 I . L
95417 235 .. B
1 3 3 5 ® - M I
4 - l. - |
wo| T i o
9491°] 285 L |
T 3 4 5 A ‘9 A M _
1 A C
945 1 - - - 9456 32.0
9441 | 335 T L
1 3 3 4 _‘7 A M K
1 q1- - B
940 I l' [
939171 385
T 212 7| & T
1 I B
935 T 1 B
93417 435 5 3 3 ;_ L
T o M C
930 I J. r
9291 | 485 5 5 - i_ . K
T o M C
I N L
925 1 \ L
92417 535 R R B
1 4 6 9 L. .15\\_ .. .. M |
1 .\.\:\-\.\. - - I 920.4 57.2
920 | 91991577 50701 T =3=010g CRYSTALLINE ROCK
T N Boring Terminated at Elevation 919.8 ft

SHEET 7



NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 5/23/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST Johnson, C. D. WBS 34400.1.S5 TIP R-2233BB COUNTY RUTHERFORD GEOLOGIST Johnson, C. D.

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft) [ | SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. BRDG662_B1A STATION 812+72 OFFSET 3ftRT ALIGNMENT -L3- 0 HR. 4.0 | BORING NO. BRDG662_B1A STATION 812+72 OFFSET 3ftRT ALIGNMENT -Y19- 0 HR. 4.0
COLLARELEV. 981.9ft TOTAL DEPTH 78.8 ft NORTHING 604,398 EASTING 1,120,823 24 HR. FIAD | | COLLARELEV. 981.9ft TOTAL DEPTH 78.8 ft NORTHING 604,398 EASTING 1,120,823 24 HR. FIAD
DRILL RIGHAMMER EFF./JDATE  AFO8963 CME-550X 77% 07/31/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIGHAMMER EFF./JDATE  AFO8963 CME-550X 77% 07/31/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER Cheek, D. O.

START DATE 05/08/19

COMP. DATE 05/09/19

| SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 05/08/19

COMP. DATE 05/09/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fF;)TH SOIL AND ROCK DESCRIPTION
(ft) 0.5ft [ 0.5t [ 0.5t | [0 25 50 75 100| | NO. | Avoll 6 | erev. — (ft) 0.5ft [ 0.5t [ 0.5t | |0 25 50 75 100| | NO. | Ao
985 B 95 | | 11 1 Match Line I -
T 1 ||| WEATHERED ROCK
T B 9032 T 787 'y 903.1 WEATHERED BIOTITE GNEISS 78.8
981.9 GROUND SURFACE 0.0 T 607.1 ROCK N (continued)
980 —+ - JI - - ‘E\— ROADWAY EMBANKMENT —+ - Boring Terminated at Elevation 903.1 ft
-+ N -+ -
9782 T 37 -4 N o784 35 T -
1 312 7 o 3 RESIDUAL T i
T A - RED/BRN FINE SANDY AND CLAYEY T -
975 T ] - SILT. MnO AND MICA T -
9732 T 87 ) " T B T B
T 2 3 5 ',‘8 - - T -
970 1 i L I C
ssartraz| | | |\ 5 T 5
1 - ,11 - - 4 -
965 1 B L 1 L
9632 T 187 t ) i T r
T 3 4[5 ‘9. i 1 i
960 1 - o I o
1
9582 T 237 0T i T r
T 3 3 7 o - I -
955 I 1 o I o
T
9532 T 287 1 r T r
T 0 1 5 ‘6‘ r :: L
90| T L o T o
0482 T 337 | r T r
T 0 1 3 + - - T -
4 4. . . - + -
945 1 L - 1 C
9432 T 387 b K T K
T N I BT S [ I -
940 1 A . 1 C
1 A L 1 L
9382 437 \
I 1 3 7 o0 i I C
935 1 ,f : . 1 C
9332 T 487 N I T r
I 1 3 5 Y i I C
1 SNL L 1 B
930 1 \ r 1 r
1 N i 1 i
9282 | 537 5 = =7 ) _\ o | 1 |
1 .. )28. ) L 1 i
925 1 : /'/ - . 1 C
9232 T 587 A I T I
I 3 5 7 ) 'fiz: i I C
920 1 - . 1 C
9182 T 637 L A I R ST 9182 63.7 T r
T 38 |62/4 ST R Ittt L § 77 WEATHERED ROCK T i
T 10 WEATHERED BIOTITE GNEISS T C
915 1 I C
9132 T 687 T T I
T 36 | 6474 IS I S 9119 700 I L
1 I .. SAPROLITE 1 L
910 1 I SEAM OF RED/BRN SANDY SILT 41 L
o082 T 737 S SAPROLITE 1 -
I 18 | 18 [ 19 I 72 IR I 906.9 75.0 1 C
905 T - T i




GEOTECHNICAL BORING REPORT SHEET 9

BORE LOG

NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 5/23/19

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST M. Arnold WBS 34400.1.S5 TIP R-2233BB COUNTY RUTHERFORD GEOLOGIST M. Arnold
SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft) [ | SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 81255R STATION 812+55 OFFSET 94 ft RT ALIGNMENT -L3- 0 HR. 62.1 BORING NO. L3 81255R STATION 812+55 OFFSET 94 ft RT ALIGNMENT -L3- 0 HR. 62.1
COLLARELEV. 989.9 ft TOTAL DEPTH 81.4 ft NORTHING 604,400 EASTING 1,120,915 24 HR. 43.3 COLLARELEV. 989.9 ft TOTAL DEPTH 81.4 ft NORTHING 604,400 EASTING 1,120,915 24 HR. 43.3
DRILL RIGIHAMMER EFF./DATE F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 12/13/16 COMP. DATE 12/13/16 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 12/13/16 COMP. DATE 12/13/16 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. voll G | Eev. @ DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| [ NO. voll 6
990 989.9 GROUND SURFACE oof {910 | | | __1_1__1 Match Line | I S ]
9899 [ 00 T T 5 ‘3 — M gggg ARTIFICIAL FILL ;8 o0a s L 814 . | . | . | 1] ?_ 908.5 CRYSTALLINE ROCK (continued) 814
T N - - + 60/0.0 60/0.0 F Boring Terminated at Elevation 908.5 ft
0864 + 25 - N RESIDUAL 1 B
985 1 ST 8]0 }-18 M N I [
I ST §' 982.9 7.0 I L
9814 T 85 -k - T -
o0 | S I B R Ty ML 1 o
I S i I C
976.4 T 135 - : - - T -
975 1 AlelT I YK M L 1 L
-4 - - I - - - B -
1 - B 1 B
9714 T 185 T - 1 -
970 I S8 7L e M [ I [
1 R L 1 L
-4 - .I - - - B -
966.4 T 235 o R - T -
965 I ° ° 8 | en M L 1 L
1 R L 1 L
1 R L 1 L
9614 T 285 o R - T -
960 1 S 6] 6 | ¢ M L 1 L
1 . | 1 N
1 R | 1 L
9564 T 335 - - T r
oss [ T | T ° ||| ML 1 o
1 Sl [ o529 37.0 1 i
9514 T 385 b - T -
) IS A B I R N S MO 1 o
1 AT i 1 i
9464 T 435 ]’- - v - T -
945 1 2123 | e M C 1 C
4 .‘ P L +4 L
1 1- - - B 1 B
9414 T 485 N - T -
w0 I | 2[4 ||es MO 1 o
T . \i . [ 9379 52.0 T C
9364 T 535 - - T -
935 1 N b2, M L 1 C
~
1 N i 1 i
~
1 ~o |- - - B 1 B
~N
9314 T 585 TN - T -
930 _': 25 28 36 R R B \"64' M -_ _': -_
1 /.. L 1 L
1 A B 1 B
9264 T 635 R B PR - T -
925 I N IECH I | I I < LU I o
1 N L 1 L
1 I N .. L 1 L
N
9214 T 685 SN | - T -
920 I 39129 | 4 i Y ML 1 '_
+4 - .\.\ - - +4 -
1 N [ o179 72.0 T B
awatras| || S WEATHERED ROCK T -
915 4 N 100/0.5® -T _
T e 74 o129 77.0 T N
0114 T 785 e i CRYSTALLINE ROCK 1 B
910 T 60/0.1 - -60/019 = T -
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
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STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY ___ RUTHERFORD

PROJECT DESCRIPTION __
US 22I1SOUTH OF US 74 BUSINESS
(CHARLOTTE ROAD) TO NORTH OF SR 1366 (ROPER LOOP)

SITE DESCRIPTION _—
CULVERT 3, STATION 874+00

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C{R-2233BB 34400 1 | 6

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 VARIQUS 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,
GEDVECmCAI. ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD

ING LOCS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON

GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT "CESSARI.V

REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA
DEGRE!

CAN BE RELIED ON ONLY TO THE

E 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 INVESTICATION. 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 PI.ANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR

AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FDR fNAI.
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE NVESVIBA"M MADE, NOR THE INTERPRETATIONS M.

OPINION

ADE., OR
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 TQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON TN£
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR Al
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCO\.NVERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOT
3

ESt
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.

BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS
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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_ F&R CONSULTANTS

DERICK RACEY
MEREDITH ARNOLD
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-2233BB 34400 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
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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 REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NI

ON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.

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.

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;

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6 l:EUf:gugzgglycU?.’ZRROSLJINB%%EL?«?JEIOJF 0?%::;;35 IS DESIGNATED BY THE TERMS: WEATHERED fw 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 ————————————— ROCK (WR) E5=25=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— 5 =25 1 FINE T0 COARSE GRAIN TGNEOUS AND WETAMORPHIC 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.
P =1 v a5 a6 [ 7] arnz | anas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. 2.2 E:«Eési,ocggagg.ssggi\s"r{ ;E.A e — CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
, X el IITV a E
CLASS. R 46,07 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 R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
B MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _
- = HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | |1 | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOVERY _REC,) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED
"/ PASSING BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
s s PERCENTAGE OF MATERIAL o ———] sEu ee0s.EiC,
18 CRANULAR | ¢y v MUCK, WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
) o k35 ¢35 3 35 | 3 o o s | | s | ORGANIC_MATERI B e T OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
ATERIAL TRACE OF ORGANIC MATTER 2 - 37 3-5% TRACE 1- 10% HAMMER IF CRYSTALLINE. %I'ZOLH&LANGLE 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, ’
L _ — a0 mx| 41 [0 x| 41 x| 40 mx| 41 v |40 x| 41 v SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 W S N y DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITILE OR " ! g LL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF 21 DIREC LION_(OIE_AZIMUTH)
ol o MX o 10 x| 18 Mx | 11 M | 11N | 18 MX | 10 x| 11 MK | 11 M l;auucnme HIGHLY HIGHLY ORGANIC > 187 > 201 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
GROUP INDEX 0 2 0 aMx |8 M |12 Mx|16 MX|NO MK AMONTS OF ORGaNIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
S0ILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STONE FrAGS. QRGANIC I WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, anD | FINE SILTY OR CLAYEY SILTY CLAYEY HATTER 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
N ARG P Zeu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, :osr rs;ospans ARE DULL AND ol;scowrnso. sumi ssr;%uéNgl;av; :01.?;»4:::50 PARENT MATERIAL.
S SUBGRADE EXCELLENT T0 Go0D FAIR TO POOR POOR POOR | UNSUITABLE o= o 3L|"f: fgé'gs ;’ggf HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS O FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
SPRING OR SEEP .
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23723 pIp & DIP DIRECTION F_TESTED, WOULD Y PT_REFUSA LEDGE - 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 <a ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED : Y oF R ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL GeT our TEST BORING O NeraIeR TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
INON-COMESIVE) DENSE 30 10 50 TN FORDWAY EMBaNMENT (D) AUGER BORING @ 2 VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN 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 4108 2.5 10 1.8 =777="77= INFERRED ROCK LINE (O MONITORING WELL ~$’ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY 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 *
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT Z ng‘-fffé‘éE'-L:SXTCEAVAT|°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 0.42 825 0.075 0.053 UNSUITABL e A A AL HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
R COARSE FINe SILT cLay UNDERCUT I\ AcceprasLe DECRADABLE RocK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BOULDOER o GReveL SAND SAND e ol 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.) - . ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT 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 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?I;N::TI::O PENETRATION TEST gg'” 'Szzzﬂgt:qgf gg' Bg';f” <PooN PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- - : . e - - 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 THE TOTAL LENGTH OF STRATA AND EXPRESSED aS A PERCENTAGE.
n LIoUID LIMIT FoSS. - F FER ol SLiomLY SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLasTIC | | 0SS. - FOSSILIFEROUS L1 - SLIGHTL RS - ROCK FINGERNAIL. TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLIO: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) - - - FRACTURE SPACING BEDDING
ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING BENCH MARK: ELEVATIONS FROM PROJECT TIN
Pp L L pLasTic LiMiT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USE S ECT PROJECT VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE Qul NT USED ON SUBJ 0J 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:
T [] cme-asc [] cuav eits automatic [ | ManvaL 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 I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX (PD) DRY STRENGTH [X] cre-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
—_— T RUBBING WITH FINGER FREES NUMEROUS GRAINS:
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS i
SLIGHTLY PLASTIC 615 SLIGHT [] vene swear TesT x] HAND T00LS: FRIABLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- ASIN W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM L] cesn [] DVANCE [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] 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:
| O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core a7 VANE SHEAR TEST

UJ

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 6/6/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 34400.1.S5 TIP R-2233BB COUNTY RUTHERFORD GEOLOGIST J. Cranston

WBS 34400.1.55 | TP R22338B | COUNTY RUTHERFORD | GEOLOGIST . Cranston

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 87400R STATION 873+91 OFFSET 105 ft RT ALIGNMENT -L3- 0 HR. 18.0
COLLARELEV. 9257 ft TOTAL DEPTH 40.0 ft NORTHING 610,308 EASTING 1,119,855 24 HR. 5.8

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.)

BORING NO. L3 87420 STATION 874+20 OFFSET CL ALIGNMENT  -L3-

COLLARELEV. 930.7 ft TOTAL DEPTH 40.0 ft NORTHING 610,284 EASTING 1,119,749

GROUND WTR (ft)
0 HR. 13.7
24 HR. 3.3

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 85% 2/17/2016 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 85% 2/17/2016 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Aiello START DATE 01/03/17 COMP. DATE 01/03/17 | SURFACE WATER DEPTH N/A

DRILLER D. Aiello START DATE 01/04/17 COMP. DATE 01/04/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EV| ELEv [PEETH v o SOIL AND ROCK DESCRIPTION EV| ELEv |PEETH 0 SOIL AND ROCK DESCRIPTION
® | “@ [ @ [osf|osf|osf]||0 25 50 75 100 | NO. | Aol G | elev. oermy | ™| @ | @ [osf]osi|osi| |0 25 50 75 100 | NO. | Aol G
930 935 |
925 925 7 00 925.7 GROUND SURFACE 0.0) 930 930.7 0.0 [ 9307 GROUND SURFACE 0.0)
T T 2 + 3 M PN ARTIFICIAL FILL 7 2 T + " 35% PINE ARTIFICIAL FILL
F PN 9232 RED/BRN FINE SANDY SILTY CLAY 25 I v PN 9262 RED/BRN FINE SANDY SILTY CLAY .
9222 T 35 o ALLUVIAL 9272 T 35 co ALLUVIAL
1 1 T lds . o 40% [N DK GRAY SILTY FINE TO COARSE WOH|WOH|WOH| 4 - - w DK GRAY SILTY FINE TO COARSE SAND
920 ] A AN SANDY CLAY W/ MICA 925 W/ CLAYEY FINE SAND
I- - Q \ T 923.2 7.5
92172 T 85 I N 92227 85 [ RESIDUAL
2 1 1 +2 : Sat. [N 1 2 1 +3_ M
915 § 920
l. .. \ |. .
9122 T 135 - N o117 140 oiz2laas} o L l--
910 oty *5- : M RESIDUAL 915 +3 i M
i BRN/WHT/GRAY FINE SANDY SILT W/ |
Lo MICA AND MnO I
9072 T 185 . > 3 | o 9122 T 185 5 . > I: i
.. M 3 . M
905 A 910 ®
LI .
Ao I .
s22Toas | | | N sz2l2a51 L 1 I
Y. M ‘. M
900 ?8 905 ’I
- - [
8972 T 285 > 3 1 e 9022 T 285 5 > 3 |
N M 5c - - M
895 ‘!7 900 &5 _
|- - S~ 898.2 325
8922 1 335 L 8972 T 335 A R Bt S B RESIDUAL
1 3 4 & M 8 [ 26 | 58 D T<ess . M BRN/WHT SITLY FINE TO COARSE
890 \ 895 o SAND W/ MICA
I T e .7 37.0
B T | RESIDUAL
8812 L3884 >+t -t - 822 LB et - T DK GRAY SILTY FINE TO COARSE SAND
- ‘10 - - - - - - - - - - - - - M 885.7 40.0 -@13- - - - - - - - - - - - - M 890.7 W/ CLAYEY FINE SAND 40.0

Boring Terminated at Elevation 885.7 ft

\
| B S N B D e B N B N O e N D N e e (B S B B S B | I
I I I I I I I I I I I I I I
]
@
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Boring Terminated at Elevation 890.7 ft




NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 6/6/19

GEOTECHNICAL BORING REPORT

WBS 34400.1.S5 | TP R22338B | COUNTY RUTHERFORD | GEOLOGIST . Cranston
SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 87445L STATION 874+45 OFFSET 90 ftLT ALIGNMENT -L3- 0 HR. 8.4
COLLARELEV. 930.8 ft TOTAL DEPTH 35.0ft NORTHING 610,263 EASTING 1,119,658 24 HR. 3.0
DRILL RIGIHAMMER EFF./DATE F&R5785 CME-55 85% 2/17/2016 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER D. Aiello START DATE 01/04/17 COMP. DATE 01/04/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft [ 0.5f [ 0.5f | |0 25 50 75 1001 | NO. | moi| 6 | Elev. @ DEPTH (f)
935
9308 L 00 930.8 GROUND SURFACE 0.0
930 1 2 2 _+4 M N ARTIFICIAL FILL
' - A AN
9273 T 35 k- N
1 1 4 & M KN 9263 4.5
925 | ALLUVIAL
I 9233 DK GRAY SILTY FINE TO COARSE SAND  ,
O . |- - RESIDUAL
WORTWORT - BRN/WHT/GRAY FINE SANDY SILT W/
+m .. M MICA AND MnO
920
[
9173 T 135 (R
WOH[ 1 2 *5- - M
915 C
[
| .
o2atiesy L L 0o
M
910 ®°-
)
N
0073 T 235 N\
3 3 7 ‘10 M
905 I
- ' - -
9023 T 285 1
1 5 6 e M
900 \
-
8973 T 335 L
8 6 Y &, M 895.8 35.0

Boring Terminated at Elevation 895.8 ft

SHEET 6



R-2233BB

L]
[

REFERENCE

> 34400

T

PROJEC

CONTENTS
SHEET NO.

|
2
3
4-5
6-7

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN
PROFILE
BORE LOGS

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY ___ RUTHERFORD

PROJECT DESCRIPTION
US 22ISOUTH OF US 74 BUSINESS

(CHARLOTTE ROAD) TO NORTH OF SR 1366 (ROPER LOOP)

SITE DESCRIPTION
CULVERT 2, STATION 83I+00

— —
STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C|R-2235BB 34400 1 | 7

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.

PERSONNEL
F&R CONSULTANTS

DERICK RACEY
MEREDITH ARNOLD

INVESTIGATED BY JC KUHNE
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-2233BB 34400 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
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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 REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NI

ON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.

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.

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;

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6 l:EUf:gugzgglycU?.’ZRROSLJINB%%EL?«?JEIOJF 0?%::;;35 IS DESIGNATED BY THE TERMS: WEATHERED fw 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 ————————————— ROCK (WR) E5=25=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— 5 =25 1 FINE T0 COARSE GRAIN TGNEOUS AND WETAMORPHIC 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.
P =1 v a5 a6 [ 7] arnz | anas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. 2.2 E:«Eési,ocggagg.ssggi\s"r{ ;E.A e — CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
, X el IITV a E
CLASS. R 46,07 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 R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
B MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _
- = HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | |1 | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOVERY _REC,) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED
"/ PASSING BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
s s PERCENTAGE OF MATERIAL o ———] sEu ee0s.EiC,
18 CRANULAR | ¢y v MUCK, WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
) o k35 ¢35 3 35 | 3 o o s | | s | ORGANIC_MATERI B e T OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
ATERIAL TRACE OF ORGANIC MATTER 2 - 37 3-5% TRACE 1- 10% HAMMER IF CRYSTALLINE. %I'ZOLH&LANGLE 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, ’
L _ — a0 mx| 41 [0 x| 41 x| 40 mx| 41 v |40 x| 41 v SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 W S N y DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITILE OR " ! g LL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF 21 DIREC LION_(OIE_AZIMUTH)
ol o MX o 10 x| 18 Mx | 11 M | 11N | 18 MX | 10 x| 11 MK | 11 M l;auucnme HIGHLY HIGHLY ORGANIC > 187 > 201 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
GROUP INDEX 0 2 0 aMx |8 M |12 Mx|16 MX|NO MK AMONTS OF ORGaNIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
S0ILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STONE FrAGS. QRGANIC I WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, anD | FINE SILTY OR CLAYEY SILTY CLAYEY HATTER 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
N ARG P Zeu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, :osr rs;ospans ARE DULL AND ol;scowrnso. sumi ssr;%uéNgl;av; :01.?;»4:::50 PARENT MATERIAL.
S SUBGRADE EXCELLENT T0 Go0D FAIR TO POOR POOR POOR | UNSUITABLE o= o 3L|"f: fgé'gs ;’ggf HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS O FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
SPRING OR SEEP .
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23723 pIp & DIP DIRECTION F_TESTED, WOULD Y PT_REFUSA LEDGE - 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 <a ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED : Y oF R ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL GeT our TEST BORING O NeraIeR TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
INON-COMESIVE) DENSE 30 10 50 TN FORDWAY EMBaNMENT (D) AUGER BORING @ 2 VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN 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 4108 2.5 10 1.8 =777="77= INFERRED ROCK LINE (O MONITORING WELL ~$’ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY 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 *
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT Z ng‘-fffé‘éE'-L:SXTCEAVAT|°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 0.42 825 0.075 0.053 UNSUITABL e A A AL HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
R COARSE FINe SILT cLay UNDERCUT I\ AcceprasLe DECRADABLE RocK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BOULDOER o GReveL SAND SAND e ol 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.) - . ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT 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 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?I;N::TI::O PENETRATION TEST gg'” 'Szzzﬂgt:qgf gg' Bg';f” <PooN PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- - : . e - - 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 THE TOTAL LENGTH OF STRATA AND EXPRESSED aS A PERCENTAGE.
n LIoUID LIMIT FoSS. - F FER ol SLiomLY SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLasTIC | | 0SS. - FOSSILIFEROUS L1 - SLIGHTL RS - ROCK FINGERNAIL. TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLIO: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) - - - FRACTURE SPACING BEDDING
ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING BENCH MARK: ELEVATIONS FROM PROJECT TIN
Pp L L pLasTic LiMiT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USE S ECT PROJECT VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE Qul NT USED ON SUBJ 0J 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:
T [] cme-asc [] cuav eits automatic [ | ManvaL 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 I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX (PD) DRY STRENGTH [X] cre-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
—_— T RUBBING WITH FINGER FREES NUMEROUS GRAINS:
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS i
SLIGHTLY PLASTIC 615 SLIGHT [] vene swear TesT x] HAND T00LS: FRIABLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- ASIN W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM L] cesn [] DVANCE [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] 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:
| O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core a7 VANE SHEAR TEST

UJ

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 6/9/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 6

WBS 34400.1.S5 | TP R22338B | COUNTY RUTHERFORD | GEOLOGIST C. Wang

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.)

BORING NO. L3 82900L STATION 829+00 OFFSET 140 ftLT ALIGNMENT -L3-

COLLARELEV. 946.9 ft TOTAL DEPTH 54.5 ft NORTHING 606,025 EASTING 1,120,540

GROUND WTR (ft)
0 HR. 13.0
24 HR. 6.9

WBS 34400.1.S5 TIP R-2233BB COUNTY RUTHERFORD GEOLOGIST C.Wang

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 83100 STATION 831+00 OFFSET CL ALIGNMENT -L3- 0 HR. 16.0
COLLARELEV. 951.7 ft TOTAL DEPTH 53.8 ft NORTHING 606,208 EASTING 1,120,705 24 HR. 6.7

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 85% 2/17/2016 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 85% 2/17/2016 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Aiello START DATE 12/14/16 COMP. DATE 12/14/16 | SURFACE WATER DEPTH N/A DRILLER D. Aiello START DATE 12/14/16 COMP. DATE 12/14/16 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 5 s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 ! | NO. | /voll G
950 | 955 |
2469 1 00 — 1 [ 9469 GROUNSD SURFACE 0.0 0517 1 00 [ o517 GROUND SURFACE 0.0
I . C RESIDUAL T 2 7 | - C
945 I +4 M N 950 1 &2 M N RESIDUAL
T ... NG 9439 3.0 1 ‘\_ i NG
Q4’%4__ 35 S C 9482 T 35 i [ 476 41
i 2 1 2 *3 T M C T 2 3 3 b M 947 :
940 T Vo \ 4 & 945 T ! v
9384 T 85 \ .. L o132 T 85 / - L 943.7 8.0
I IR 2 Mol T T T8 M[E
935 I 1°- - [ 940 1 V- B
9334 T 135 ... B 09382 T 135 l- - B
i Z 23 +5: - Moo T 73T + L M L eara 146
930 I 1 N 935 I [ [
| 1 B L .
284 T 185 ; ; ; 1l - 9332 T 185 t _ _9337 18.0
T M i T | 3| 2 ¢ M C
1 Coo~d L 1 ) B
925 I = 924.9 220[ | 930 I } L
~
~
9234 T 235 TN | T I 9282 T 235 . K
I 6120 |% D TNenl w L 1 1 3]s lqe'. : M L
4 P - 4 \ .. o
920 I N [ 925 I , [
0184 T 285 R N ’- 918.4 28.5 923.2 :: 28 5 \ : 9237 28.0
i 46 [54/0.3 T ) %: WEATHERED ROCK T 6 | 6 | 3 & M C
1 o 1 N B
e 915.4 31.5
920
215 T — = RESIDUAL T ‘\\ ~
9134 T 335 T T B 9182 T 335 c - c B
I - < . . - =+ © ey - - -
i 23 21 25 : ,46 i M C T 5 10 8 : _¥18 T M i
910 I min C 915 I TN C
]
9084 T 385 - ] s B 0132 1T 385 N o B
I 20120 1 26 D e L I 6 18|34 . .)éz: M B
4 - S - 4 - . - -
905 I ~ L 910 I - [
4 N~ . L 4 R B L
9034 T 435 9082 T 435
= R L 902.9 44.0 + A - L
i 10 | 78 |22/0.1 100/0}, WEATHERED ROCK T 6 | 15 | 16 o M C
900 I : ;/ r 905 I N [
T 7 898.9 48.0 1 il S L 003.7 48.0
898 4 48 5 / == 903 2 48 5 ~< *
i 12 | 30 | 50 ng : M - RESIDUAL T 0003 * 1000:39 WEATHERED ROCK
1 N\ . B 1
895 1 \ [ 900 1
\
893.4 T 535 SN [ 892.9 54.0 8982 T 535 o [ 8o7.9 53.8
+ 8 1| 8 [14/0.0 100/0. 28 C WEATHERED ROCK T 00/0. 100/0:384 C Boring Terminated at Elevation 897.9 ft
—+ - Boring Terminated at Elevation 892.4 ft —+ -




NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 6/9/19

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34400.1.55 | TP R22338B | COUNTY RUTHERFORD | GEOLOGIST C. Wang

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 83200R STATION 832+00 OFFSET 150 ft RT ALIGNMENT -L3- 0 HR. 8.1
COLLARELEV. 956.1 ft TOTAL DEPTH 55.0 ft NORTHING 606,279 EASTING 1,120,869 24 HR. 44

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 85% 2/17/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Aiello

START DATE 12/15/16

COMP. DATE 12/15/16

| 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 | 0.5ft - ! ! NO. | /moll G | ELEV. () DEPTH (f)
960 |
9561 1 00 I~ 956.1 GROUND SURFACE 0.0
955 1 3 3 2 _+,: M \_954 ; RESIDUAL 20
9526 + 35 L. .. -
I 21T 2 ||ds - w i
950 I | C
1 [ B
9476 + 85 Lo -
T 3123 +5.. M C
945 1 o B
-+ l. - - - -
9426 + 135 L... -
T 2 2|2 *r" w -
940 T R N
T L [ 939.1 17.0
9376 + 185 ‘\ - - -
I 1w WL
935 I \ L
4 - \ - -
9326 + 235 -\ -
T >le]® X wo o
930 I 1 L
1 I L
9276 + 285 SR -
PO e Wl
925 I T C
1 L L
9226 + 335 -l -
I SO 8] e wlr
920 1 \ L
T \ 919.1 37.0
9176 + 385 ---\\ - L
T 610 [ B |- - g wloF
915 1 I 1 -
+4 - I - e - . -
9126 + 435 a0 -
T 9 [ 9 | 14 o W L
910 I ST B
1 \.$\\. - - 908.6 47.5
9076 + 485 - - "~ WEATHERED ROCK
T 83 [17/0.1 100069
905 1 e L 905.6 50.5
=+ ~ - RESIDUAL
9026 + 535 BN -
T A K i W [ 901.1 55.0
1 | Boring Terminated at Elevation 901.1 ft

SHEET 7
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY ___ RUTHERFORD

PROJECT DESCRIPTION __
US 22I1SOUTH OF US 74 BUSINESS

ECHARLOTTE ROAD) TO NORTH OF SR 1366 (ROPER LOOP)

SITE DESCRIPTION _—
CULVERT 000, STATION 797+65

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C,/R-2233BB 34400 1 | 8

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 (9I9) 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
_ F&R CONSULTANTS

DERICK RACEY
MEREDITH ARNOLD

INVESTIGATED BY _— JC KUHNE

— —
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-2233BB 34400 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL [S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI1586). 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

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

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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

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:

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ——————— ROCK (WR) 108 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 7O COARSE GRAIN IGNEOUS AND METAVORPRIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. CRYSTALLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE. | SURFACE.
GROUP a1 a3 a2 a4 [A5 A6 ] A7 ataz | Aans ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
A e NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN -
LAss.  [al-o[A-1b a-2-4[A-2-5[a-2-6 ars a3 a-6,4-7 COMPRESSIBILITY il LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SMBOL gooo%ooo ! SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
5555958 ! NN MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
oooogbooo N CORE_RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
S PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 ‘ I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH DF CORE RUN AND EXPRESSED AS A PERCENTAGE.
e s [ S| PERCENTAGE OF MATERIAL =2 ———— SHELL BEDS.ETC.
. 50 MX CLAY . WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
|1 |25 k|10 |35 |35 35 s v 35 o e s ] | 0L e ORGANIC MATERIAL CRANJLAR  SILT - GLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
pre— TRACE OF ORGANIC MATTER 2 - 3% o RACE 1 -a0n FRESH K e H, LS LS SRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
. " ., : HORIZONTAL.
PASSING 140 LITTLE ORGANIC MATTER 3 - 57 5 - 127 LITTLE 10 - 20%
L _ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHON THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
48 MX| 41 MN |40 MX| 41 MN| 40 MX | 41 MN |40 MX| 41 MN LITTLE OR ) " y (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS [F TR
Pl 6 MX NP (10 MX |10 MX | 11MN [ 11MN | 10 MX |10 MX | 11N | 11 MY HIGHLY HIGHLY ORGANIC > 10 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROW INDEXK | 0 [ [ amx [ smx|izmxis Mx[NoMx|  aMOUNTS oF e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO EALL - A FACTIRE OR FAACTURE ZDNE ALONG WHICS THERS -nS BEEN DISPLACEMENT CF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS ORGANIC < WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR | GRaveL, eno | FNE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sap | SANO|  CRAVEL AND SaND SoILs SoLs A 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
SN ATIG AR T ZPw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
25 SUBGRADE EXCELLENT T0 GOOD FAIR TO POOR P00R POOR | UNSUITABLE e on st aLIuT.L. Fsgggg :gco'fn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PILOF A-7-5 SUBGROUP 1S < LL - 30 +P10F A-7-6 SUBGROWP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:i"o‘mo" IFM.] - A MAPPASLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK* SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23225 plp g DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY 14 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 sPT SLOPE INDICATOR (SEV.) REDUCED [N STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED NS - A BODY OF R ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALL Y LOOSE 47010 SOIL SYMBOL orom TeST BORING () et lation T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 /A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 109 BPF MOTTLED (MOT.) - [RREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 32 10 50 TN ROADHAY Evanaing D) AUGER BORING A ST 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 == = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2104 2.25 10 .5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 108 BPF | Resipual (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 9.5 T0 1.0 =77=77= INFERRED ROCK LINE (O  MONITORING WELL WiTH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 2704 wTrmet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-vaLUE ALSO AN EXAMPLE
HARD s 30 .4 v INSTALLATION . RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STO. SIEVE SIZE 4 10 40 60 200 270 UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 025 0.075 0.053 I:I UNDEREUT UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
. . - - . . . USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
SHALLOW <] UNCLASSIFIED EXCAVATION THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE it cLay UNDERCUT R\ ACCEPTRBLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR CoB) Ry SAND SAND oL 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.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR BPF)OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED ©.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY <) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH 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 7= DRY 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 & PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
CATURATED SUALLY LIOUID: YERY WET. USUALLY DPT - DYNAMIC PENETRATION TEST ~ SAP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- sy ) geuBLLY LiouiD: P USUALL € - 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.
w L Liouo LMt FOSS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
":“PNI?E T WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: ELEVATIONS FROM PROJECT TIN
pLL | PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
T ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: B
st | SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[ cme-asc [] car eits automatic ] ManvaL CLOSE @.16 TO 1 FOOT VERY THINLY BEDDED .03 - 0.16 FEET NOTES:
" DRY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE D CME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 2.008 FEET N
PLASTICITY [O] e HoLLow aucers e - INDURATION
PLASTICITY INDEX (PD) DRY STRENGTH CME-550 [[] waro Facep Fincer gITS e FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 TVERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [C] vene sHear TEST cosmvo [ ] w sovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
SFGD:":T;L;STTE“ST'C 2 'DSR'ZSDRE Mg?é":"“ [C] rost HoLE DicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL [C] portesLE HoisT [O] tricone STEEL TEETH | p ucer BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR |:| TRICONE * TUNG.-CARB. SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O DIFFICULT TO BREAK WITH HAMMER.
] core air VANE SHEAR TEST

[

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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GEOTECHNICAL BORING REPORT SHEET 6

BORE LOG

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST C.Wang WBS 34400.1.S5 TIP R-2233BB COUNTY RUTHERFORD GEOLOGIST J. Cranston

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft) [ | SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 79757L STATION 797+47 OFFSET 252 ftLT ALIGNMENT  -L3- 0 HR. 16.0 | | BORING NO. L3 _79760L STATION 797+60 OFFSET 125ftLT ALIGNMENT -L3- 0 HR. 25
COLLARELEV. 9275 ft TOTAL DEPTH 18.0 ft NORTHING 602,853 EASTING 1,120,897 24 HR. 5.9 | | COLLARELEV. 9254 ft TOTAL DEPTH 28.9 ft NORTHING 602,893 EASTING 1,121,019 24 HR. 2.0

DRILL RGHAMMER EFF/DATE  F&R5785 CMVE-55 85% 2/17/2016 | DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic DRILL RGHAMMER EFF/DATE  R&R5785 CME-55 85% 2/17/2016 | DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILLER D. Aiello START DATE 12/13/16 COMP. DATE 12/13/16 |SURFACE WATER DEPTH N/A DRILLER D. Aiello START DATE 12/05/16 COMP. DATE 12/05/16 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. voll G | Eev. @ DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| [ NO. voll 6
930 | 930
975+ 00 L o275 GROUND SURFACE 0.0 I
I 2 2 2 *4- — M a RESIDUAL +
925 + - N 025 |_9254 T 00 925.4 GROUND SURFACE 0.0
9a0T a5 \ N-o0245 3.0 =+ T 121 7 e ALLUVIAL
o - o I SR I IS I vl T % v w34 _________ 29
B -11- - - - - - - - - - - - - - B - - -
I B e R V| [ o190 35 1 4 L [
920 I N [ 920 I '+2 )
9190 | 85 A N B B L 1 L
T 6 | 16 | 17 R I OUR E E M C T |
I I ar R I L ool 85 | | L oo
915 I 1 [ 915 I ‘kz T
9140 | 135 LT [ 1 N
6 [ 10 | 18 M N o84 120
- 28. - - - - - - - - - - - -
i ‘. R P I B 911.9 1 135 N N RESIDUAL
910 . T~ - L 9105 170} | 910 + 6 10] 9 -)19 .
909 51 180 cr M 909.5 WEATHERED ROCK 18.0 -T y
60/0.0 60/0.0 Boring Terminated at Elevation 909.5 ft 1 _/ )
0691 185 | 5 5 Ry
905 I o
~
T IS - @34 220
901.9 1 235 R i DO
900 —_: 3 13 58 Co. . P - - Na71 900.9 24.5
1 .\.\. 898.7 26.7
aosa T oes - N gy, CRYSTALLINE ROCK
e J,? 896.5 28.9
8900 A 208 gg;gg 88;8:8 Boring Terminated at Elevation 896.5 ft

NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 7/8/19




NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 7/8/19

GEOTECHNICAL BORING REPORT

SHEET 7

BORE LOG
WBS 34400.1.55 | TP R22338B | COUNTY RUTHERFORD | GEOLOGIST . Cranston
SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 79770R STATION 797+70 OFFSET 120 ft RT ALIGNMENT -L3- 0 HR. 3.0
COLLARELEV. 932.4 ft TOTAL DEPTH 26.5 ft NORTHING 602,954 EASTING 1,121,256 24 HR. 2.2

WBS 34400.1.S5 TIP R-2233BB COUNTY RUTHERFORD GEOLOGIST J. Cranston

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 79775R STATION 797+75 OFFSET 10 ftRT ALIGNMENT -L3- 0 HR. 1.2
COLLARELEV. 929.7 ft TOTAL DEPTH 12.3 ft NORTHING 602,936 EASTING 1,121,147 24 HR. 1.3

DRILL RGHAMMER EFF/DATE  F&R5785 CMVE-55 85% 2/17/2016

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  F&R5785 CMVE-55 85% 2/17/2016

HAMMERTYPE  Autormeatic

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

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

DRILLER D. Aiello

START DATE 12/05/16

COMP. DATE 12/05/16

| SURFACE WATER DEPTH N/A

DRILLER D. Aiello

START DATE 12/07/16

COMP. DATE 12/07/16

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(th’)TH o 25 5 s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. voll G | Eev. @ DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | ! | NO. voll 6
935 | 930 | A | 9207 GROUND SURFACE 0.0
T K I9ZIT \vA v 1 1 2 +3 L. v - ALLUV'AL
0324+ 00 - 9324 GROUND SURFACE 0.0 S I ——
T 1 SITE ALLUVIAL 03] 9262 T 35 I L
930 T +2 - - \ 4 I 9304 20| | go5 3 5 7| (4
989l 35 | L N
T 1 1 2 & - - L . \\. . 922.7 7.0
I Lo [ o . w2785 | L L 1] 0\ RESIDUAL
: 0l | 920
925 awaol as T = RESIDUAL »21 =]
+ 1 2 3 *5. - 917.4 12.3 '\'\\*;;‘_ 917.4 12.3
+ A- - 6070.0 60/0.0 Boring Terminated at Elevation 917.4 ft
1 A- - L
920 I \ L
9189 | 135 ] ‘,\ .. L
T 7 7 6 - e i
I AN i
915 I N L
9139 L 185 "N - - - | - L
T 2110 | 23 s - | - L
-+ - .\.\.\ - -
o0| T I~ o
9089 4 235 SN - 008.4 24.0
T 729 | 51 D s
4 - < [ 906.4 26.0
039 - 265 1o —=60/0.0% 3 CRYSTALLINE ROCK

Boring Terminated at Elevation 905.9 ft

;




NCDOT BORE DOUBLE R2233BB_GEO_BH.GPJ NC_DOT.GDT 7/8/19

GEOTECHNICAL BORING REPORT

WBS 34400.1.55 | TP R22338B | COUNTY RUTHERFORD | GEOLOGIST . Cranston
SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 79795R STATION 797+95 OFFSET 235ftRT ALIGNMENT -L3- 0 HR. 3.5
COLLARELEV. 937.3ft TOTAL DEPTH 26.0 ft NORTHING 603,003 EASTING 1,121,363 24 HR. 2.5
DRILL RIGHAMVER EFF/DATE  R&R5785 CVE-55 85% 2/17/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER D. Aiello START DATE 12/05/16 COMP. DATE 12/05/16 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH . v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 20 %0 IS 100 | NO. | /moi] G | ELev. () DEPTH (ft)
940 |
9373 T 00 F 937.3 GROUND SURFACE 0.0|
R 1 1 1 +é S ALLUVIAL
935 ] - - v 935.3 20
9338 L 35 ..
i 1 1 2 ‘3 R
- |. -
930 T |- 930.3 7.0
92881 85 , , , I‘\ .. RESIDUAL
] - -
925 ] -\ 925.3 12,0
9238 1 135 RN
i 5 7 11 R '/'18
920 b Sl 920.3 17.0
7] 7
9188 | 185 A
i 3 4 6 R ‘10 ..
] N~_.
915 b <
9138 | 235 A I S I
i 11 11 58 ... ... R '\‘.69\" ..
0113 T 26.0 S I I B § 911.3 26.0
60/0.0 60/0.0 Boring Terminated at Elevation 911.3 ft
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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 TQ 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 REOQUESTED 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.

R2233BB 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

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 REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NI

ON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.

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.

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 SHAR®

HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: A NOTABLE PR
VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC.A~7-6 ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED Z éf‘ 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) E5 =57 100 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 ORGANIC MATERIALS L L CRYSTALLINE 7 <77 | FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) 7>,C7>2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
CROUP a3 | a4 [ a5 |6 A7 | aLaz | asns ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L.| ONEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i A -4, A NON-CRYSTALLINE | — — —] FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN S
CLASS. A-2-4|A-2-5 | A-2-1 “‘”"'" A3 A-6,A7 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
SYMBOL ylw RN SLIGHTLY COMPRESSIBLE L <at ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
& e SR N T [T ] CouoTa Lo, SEOWENTS CERENTED ThTo poc BT VAT 10T TELD | con nccocns 6C) - o1 L€\ O AL TEHIA. RSSO I T COE SAFEL OVIED
% PASSING L L Lt I ; . . BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
0 | ST ek PERCENTAGE OF MATERIAL P - SHELL BEDS, ETC.
. cLay DEaT WEATHERING DIKE - A TABULAR BODY OF IGNEQUS 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
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-52 TRACE 1-10% HAMMER IF CRYSTALLINE. HORIZONTAL
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 .
w _ SOLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS Mav SHOW THIN CLAY COATINGS IF OPEN. | g5 pipecrion @i AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
40 Mx| 41 MN |4 x| 41 MN |40 Mx| 41 My [ 40 x| a1 M LITILE O " . g W SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6 MX 10 Mx |10 Mx | 11 N [ 114N [ 10 MX |10 MX | 10MN [ 11N VODERATE HIGHLY HIGHLY ORGANIC > loz > 207 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP,MEASURED CLOCKWISE FROM NORTH,
GROUP INDEX 0 0 aMx |8 M |12 Mx|16 uX N0 MK AMONTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC sous SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS, AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING s " .
oF masor | cRaveL, eno | NE 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.
maTERlALs | sawp | 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
GEN. RATING EXCELLENT 10 GOOD FAIR T0 POOR FAR TO | poor | unsuiTaBLE ew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRaTA e SOLL SOUNG UNDER HAMMER BLOWS AND SHONS SIGNIFICANT L0SS OF STRENGTH A& COMPARED PARENT MATERIAL.
AS SUBGRADE POOR O’W" SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROP IS < LL - 30 ;PI OF A-7-6 SUBGROLP [S > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL EORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE L0SS OF STRENGTH | FIELO-
ComPACTNESS On RANGE OF STANDARD RANGE OF UNCONFINED s (MOD. SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION F_TESTED, W! Y PT_REFUSAI LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT9) 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 SeT our TEST BORING O NeralNon 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
MATERIAL ’
(NON-COHESIVE) DENSE 38 0 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.
faLLrTs-F?:Z\?.V Msmémrin“ ; Troo 185 0.? TTOO 2!.@ =77=77= INFERRED ROCK LINE ‘O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MaTERIAL e g jm2 A PlEzovETER 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
A o Je TTwye? ALLUVIAL SOIL BOUNDARY INSTALLATION O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS APROLITE (SAP.) - RESIDUA THAT RETAINS THE REl TRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS SOPROLLTE (6P - RESIDUAL SOIL NS LIC STRUCTURE QR FASRIC 0
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 m UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 025 0075 0053 UNSUITABLE 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
SHALLOW <] UNCLASSIFIED EXCAVATION - 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE SILT cLAY UNDERCUT D\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL 3
BLOR) prve R SAND SAND o g MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 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 1FOOT 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"’_ 'Szzzngt:qgf gs- Bg';f” . PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
T p THE GROUND WATER T i . : 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.) OM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESS THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL _ L LiouID LIMIT B _ B URE. CAN BE SCRATCHED READILY BY
FOSS. - FOSSILIFEROUS St - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
":*PNI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-200 : SURVEY DISK IN GROUND
[ E o e Salle vEan_vaoE MORE 3:2_5":3 FEET VERY Tﬁv BEDDED %ﬁ e Bl- STA 2881377 + s 607298.958, E: 20968.12
PT TUR - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 1044.46 FEET
OM - OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 15 FEET
SL | SHRINKAGE LIMIT 2 . NOTES:
[] cme-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 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE [x] cve-ss [[] & continuous FLIGHT AuGER CORE SIZE: THINLY LAMINATED < 0.008 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY 8"HOLLOW AUGERS e [+ TNDURATION
PLASTICITY INDEX ®D) ORY STRENGTH [X] cve-ss0 [] wero Faceo FinGeRr BITS [X]~ NxwL 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 NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TeEST casis [X] W/ aovence HAND TOOLS: 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 HIGH [] 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
5 o INDING R :
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core a7 VANE SHEAR TEST

UJ

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES
FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

PROJECT REFERENCE NO. SHEET NO.

R-2233BB 2A

AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 o o i AS FLYSCH (Marinos.P and Hoek E., 2000)
O (0] O 6]
0 c 0 0
From the lithology, structure and surface o« 3 “ “ o From a description of the lithology, structure and 5 . 8(&
conditions of the discontinuities, estimate 3 - ° 20 2c surface conditions (particularly of the bedding - o - '8.186 coc
the average value of GSI. Do not try to @ © c = planes), choose a box i1n the chart. Locate the = . o o —E= _8;.5
be too precise. Quoting a range from 33 o 5 o 8:“.. b= position 1n the box that corresponds to the condition ) o [0} 0 e So 9 st:
to 3_7 1s more realistic than stating that < - Y Lo = of the discontinuities and estimate the average value § < 5 b o 5 w7
GSI = 35. Note thot the table does not 2 . G 2 25 of GSI from the contours. Do not attempt to be too < “ 0 5 p5° - 06
apply to structurally controlled failures. ) k) 5 e Fs) : p Q E 0 < ° 0 =g S0
Where weak planar structural planes are 0 e P 9 0 pFE‘(lDlse- Oulg)tlng a ranogsei fr:%‘n '\313 to 37 1shmore L oo o E 25 9 = 5 059
= . o =} n ) o " O ¢
present 1n an unfavorable orientation z 0 o ERA = C realistic than giving ote that the c 3 = I o c
with respect to the excavation face, w c 5 = e e Hoek-Brown criterion does not apply to structurally w D0 c 9 z 3 o <o & o5
these will dominate the rock mass 5 . 9 .?:Jnm E‘*E“EJ =3 controlled failures. Where unfavourably oriented 5 3 =0 o foghst b L c =28
behaviour. The shear strength of surfaces = 0 = 2 O 98 o 9o continuous weak planar discontinuities are present, — 2 o L 7 % o 8 5= o -0
1n rocks ‘ltlzatfarﬁ prone to de‘({erloratlon a < =y °3 {PE {g‘ these will dominate the behaviour of the rock mass. oy =0 e 572 o O =23
as ?c "isu llob c adngesde "“015’ ure Z « v 8% oh* O~ The strength of some rock masses 1s reduced by the 52 2 ' o 0o =0 1 O
content wi - oe reduced 1i water 1s o a< & 03 0L | a0’ nce of groundwater and this can be ollowed f 836 | gt 3 ° 590 <’
present. When working with rocks 1n the oo - gn Sao S v presence of groundwater a s can be allowed Tor =Zc o & < £ LT85 &+
fair to very poor categories, a shift to L o 3 -8 - gg'—j‘ ) gn.c_) by a slight shift to the right 1n the columns for fair, Wi g o2 8 w o g‘&c ) (S:-)L.c_)
the right may be made for wet conditions. b O ¢ oo So 00 g‘ TR poor and very poor conditions. Water pressure does %% o) o s UG 10 "o EGEJ a "3
Water pressure 1s dealt with by effective L E > 8 ga_? o 83‘) g 4O E-: Sc not change the value of GSI and 1t 1s dealt with by Lo _8 E 0 8 &L @ ¥ g —5*5 o S-: 8_:
stress analysis. ) w o Q05 I EX oot woh using effective stress analysis. 320_‘- ooc o5 < 0 S.50¢% w ok
wn > > o on wuwmo om=o >z nuaco > D O n b =z o »n 04 > n =
STRUCTURE DECREASING SURFACE QUALITY —= COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
rock specimens or massive 1N a0 A, 7hick bedded, very blocky sandstone
P K h f del d N/A N/A \_~ N ke effect of pelrtic coatings on the bedding 70
s1tu rock wit ew wiaely space plones 1s mimized by the confinement of A
discontinuities ﬁ % b the rock moss. In shallow turnels or slopes
O 80 "\ these bedding plones may cause structurally
| - controlled instability. 60
BLOCKY - well interlocked un- a /
disturbed rock mass consisting x~ 70
of cubical blocks formed by three S
INntersecting discontinuity sets o B. Sanc- C. Sond- 0. Si/¢stone U7 707 E. Weak 50
w 60 storne with A stone and or silty shale ////}/;% si/tstone
thin inter- 2| si/tstone wth sond- ) /| or cloyey
& - v B fc/ D E
layers of 1 similor stone loyers %/'/" //"4, shale with
VERY BLOCKY - lnte"]-OCked, (€] s1/tstone A amoun ts ?/l////’ sonds tone
&5
partially disturbed mass with =z 50 L LD [ 0rs 40
multi-faceted angular blocks & /
formed by 4 or more joint sets o
_
2 , /
D L 40 C.D.E.ond G - may be more or Tectorucally delormed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1illustrated but intensively Folded/ foulted, 30
o ) 4
sl FOlde% v;;l th angula{ blOCtS = ;h\stdoes c;loft cha:ge t;\e ]itrengd'c\‘. A sheared cloyey shale or siltstone F
orme y many 1ntersecting ectonic detormation, faulting an )| with broken ond deformed
discontinuity sets. Persistence 2 30 loss of continuity moves these | sondstone loyers forming on
Kz of bedding plenes or schistosity 7 J cotegories to F ond H. olnost chaouc structure 20
<T
/
L
DISINTEGRATED - poorly inter- o /
locked, heavily broken rock mass g 20 727 . thabsturbed silty 7 H. 7ectonically deformed silty
with mixture of angular and ?”(f‘ A or cloyey shole with N or cloyey shale forming o 10
rounded rock pieces 5"//4)//, or without a Few very £ chaotic structure with pockets H
:af’é’//’ / thin sendstone layers of clay. Thin loyers of
7 %’/14;;% A sendstone ore trans/ormed
10 Bl 4 into small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak schistosity or shear planes — &> Means deformation after tectonmic disturbance
DATE: 8-13-16
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NCDOT BORE DOUBLE R2233BB_GEO_BH_BRDG0663 _Y3.GPJ NC_DOT.GDT 5/30/19

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT SHEET 10

BORE LOG

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST M. Arnold

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3_84369L (EB1-A)| STATION 843+69 OFFSET 132ftLT ALIGNMENT -L3- 0 HR. 33.2
COLLARELEV. 1,067.9ft TOTAL DEPTH 36.0 ft NORTHING 607,444 EASTING 1,120,744 24 HR. FIAD

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST M. Arnold

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3_84274L (EB1-B)| STATION 842+74 OFFSET 131 ftLT ALIGNMENT -L3- 0 HR. Dry
COLLAR ELEV. 1,060.1 ft TOTAL DEPTH 30.8 ft NORTHING 607,356 EASTING 1,120,752 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonetic

DRILLER S. Davis START DATE 12/19/16 COMP. DATE 12/19/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 12/19/16 COMP. DATE 12/19/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft ! ! ! NO. | ol 6 | Eev. DEPTH (f) (0 0.5ft | 0.5ft | 0.5ft ! . ! NO. | ol
1070 | 1065 |
1.067 9“ 0.0 1,067.9 GROUND SURFACE 0.0 :: :
T Z | 2| 3 & - M N RESIDUAL T L
1 TR K RED/BROWN, MED STIFF to VERY STIFF, 1 L
1065] i ik as A §_ SILTY-CLAY W/ trace ORGANICS 1060 10604F 00 { L L T y 1,060.1 RO Ee SR ACE 0.0
i 03 - )23: E v N ' Moo | N 1.058.1  BROWN, SOFT, SILTY-CLAY, w/ little FINE __ _2.0)|
I A NI 105661 35 NI I i SAND, trace of ORGANICS & ROCK
I A IR R R N 1,060 70 ] a9 [T W VN FRAGS. !
1060 | | eq 4t g5 / L SAPROLITE 1055 ] P2 N RED/BROWN, VERY STIFF, FINE
+ T3 12 . " L BLACK/RED/BROWN, MED STIFF, j /- §_ SANDY-CLAY
1 .{7 .. L FINE-to-COURSE SANDY-SILT, w/ some i A N R 1,053.1 SAPROLTTE 7.0
4 g L CLAY, trace MICA & MANGANESE - R T e L
T 1o 10559 0 TACCMRAGHANBATESE 4] 1036+ 85 L + 1| 7 " C BLACK/RED/BROWN, MED STIFF,
1055 10544+ 135 | r BLACK/RED/BROWN to GRAY/WHITE, 1050 N @7 | FINE-to-COURSE SANDY-SILT, w/ trace
+ 2 R 1. . " i LOOSE, SILTY, FINE-to-COURSE SAND, w/ j 0. i CLAY, trace MANGANESE DEPOSITS & w/
1 L O B MANGANESE & MICA i q- - B ROCK FRAGS.
+ N\ - - 1,046.6+ 13.5 . . -1 - -
1050 T \ r 1045 1 5 98 M r
1049471 185 \ — I \ —
il A5 8] e Mol ] SN Cos o 170
1 N C 10416k 185 TN N WHITE/GRAY, VERY STIFF, SILTY,
T TN 10459 oy . 5118 Y " C FINE-to-COURSE SAND, w/ ROCK FRAGS:
1045 1044.4T 035 L RED/BROWN, DENSE, FINE SANDY-SILT, 1040 _| 920 L several V HARD layers b/twn 23.5' - 28.5'
e | EEE R B B w | [y WisewmGAESMCA T ) - A :
T R R I i GRAY/BROWN, DENSE, SILTY, ] : r
T N C FINE-to-COURSE SANDY, w/ trace MICA, 1.036.6T 23.5 3 = TN r
1040 i \ [ some ROCK FRAGS: 1035 N 29 M [
1.039.41 28.5 1 = B i several V HARD LAYERS b/twn 28.5' - 33.5' i I D i
7 0 6 ?36 M [ D ol 1,033.1 27.0
I : C ] T T WEATHERED ROCK
T Tl C 103164 2858 L S . 10003 DARK GRAY/WHITE
5 s - ivA I 1 ZZShs s
+ 15 | 13 [100/0. R P BN L [ 1.033.4 345 60/0.0 60/0.087 = y \ CRESF;"AAYL/E'F'{'CEV';SCK y
103191 360 1085 831 1,031.9 g&g&ﬁgi%g&g% 36.0 Boring Terminated with Standard
60/0.0 60/0. \ Penetration Test Refusal at Elevation

Boring Terminated with Standard
Penetration Test Refusal at Elevation
1,031.9 ft ON CRYSTALLINE ROCK

1,029.3 ft IN CRYSTALLINE ROCK




NCDOT BORE DOUBLE R2233BB_GEO_BH_BRDG0663 _Y3.GPJ NC_DOT.GDT 5/30/19

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 11

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 84427R (B1-A) | STATION 843+87 OFFSET 50 ft RT ALIGNMENT  -L3- 0 HR. FIAD
COLLARELEV. 1,045.2 ft TOTAL DEPTH 39.1 ft NORTHING 607,523 EASTING 1,120,917 24 HR. N/A

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 84427R (B1-A)| STATION 843+87 OFFSET 50 ft RT ALIGNMENT  -L3- 0 HR. FIAD
COLLARELEV. 1,045.2ft TOTAL DEPTH 39.1 ft NORTHING 607,523 EASTING 1,120,917 24 HR. N/A

DRILL RIGHAMMER EFF/DATE  AFOB963 CME-550X 77% 07/31/2017

| DRILL METHOD NW Casing WISPT & Core

HAMMER TYPE  Autometic

DRILL RIGHAMMER EFF./DATE  AFOB963 CME-550X 77% 07/31/2017

| DRILL METHOD NW Casing WISPT & Core

HAMMER TYPE  Automatic

DRILLER Cheek, D. O.

START DATE 05/14/19

COMP. DATE 05/14/19

| SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 05/14/19

COMP. DATE 05/14/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬂE)V ELEV DE(E)TH o » 5 5 100 \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : : . NO. | /voll 6 | ELev. @y DEPTH (ft)
1050
1045 . 1,045.2 GROUND SURFACE 0.0
- T RESIDUAL
. - LIGHT BROWN/ORANGE/RED, STIFF,
1,0423T 32 N SANDY-SILT, w/ little CLAY, MICA, trace
: 3 3 5 & MANGANESE, ROCK FRAGS
1040 ] T\
i R \ R 1,038.8 6.7
i - SAPROLITE
103735 82 4 - 1—— | . l . RED/ORANGE/BLACK, STIFF,
1035 . . @12, SANDY-SILT, w/ trace CLAY, MICA
T NS w085 120
10323T 13.2 CeINYy BLACK/DARK BROWN, VERY STIFF to
- 10 | 24 | 33 - \fé?- - HARD, SANDY-SILT, w/ trace MICA
1030 ] o
_ L. ...
J I N 1,027.8 17.7
1,027.3T 182 a4 asioz I % WEATHERED ROCK
1025 |H.025.6% 199 ’ - 100/047* 1,025.6 DARK GREY/BLACK 19.9
60/0.0 60/0.03 /j/, CRYSTALLINE ROCK
4 DARK GREY/BLACK to WHITE/TAN
i (BIOTITE GNEISS)
1020 =
(P
1015 s
7/
(P
(P2
1010 =7
(P
?"5 1,006.4 39.1

Boring Terminated at Elevation 1,006.4 ft IN
CRYSTALLINE ROCK

NCDOT CORE DOUBLE R2233BB_GEO_BH_BRDG0663 _Y3.GPJ NC_DOT.GDT 5/30/19

CORE SIZE NXWL TOTAL RUN 19.2 ft
RUN DRILL RUN STRATA | L
E(Lf'f)v ELEV DE(fPt)TH R(%t’)N RATE [ REC | ROD Sﬁgp' REC [RaD o DESCRIPTION AND REMARKS
(ft) Min/ft) | o % ) % % | G | ELEV. () DEPTH (it)
025,59 Begin Coring @ 19.9 ft
W9 102561 199 | 42 N=600.01 37) [ (05) A 10256 CRYSTALLINE ROCK 19.9
+4 N . 0, 0, (P2
T 24510 | 8% | 12% Al
2:57/1.0 Z
1,021.47 24.1 251110 e
1020 ] 5.0 _®L§:41/-_8. (5.0) | 4.5) 7
-1 . . 0, 0, 7
] 398 100% | 90% f.’/f
i . . \
1,016.4T 29.1 %E%f 28 ?"/f
1015 b 5.0 | 2:45/1.0 | (5.0) | (4.7) g ':
- %431'8 100% | 94% ?'f
1 :58/1. |
1 2:44/1.0 ?"/f
1,011.4F 34.1 2:57/1.0 -~
1010 : 5.0 | 3:07/1.0 | (5.0) | (5.0) =~
- 3:11/1.0 [100% | 100% -~
1 3:20/1.0 =
] 1:40/1.0 A
1,006.41 39.1 2:15/1.0 V=1 1,006.4 39.1

(BIOTITE GNEISS)

Boring Terminated at Elevation 1,006.4 ft IN CRYSTALLINE ROCK

GSI:19.1'-21.9':45-55
21.9'-29.1':75-85
29.1'-39.1':80-90




NCDOT BORE DOUBLE R2233BB_GEO_BH_BRDG0663 _Y3.GPJ NC_DOT.GDT 5/30/19

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT SHEET 12

CORE LOG

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3_84340R (B1-B)| STATION 842+97 OFFSET 42 ft RT ALIGNMENT -L3- 0 HR. N/A
COLLARELEV. 1,043.3 ft TOTAL DEPTH 44.4 ft NORTHING 607,433 EASTING 1,120,919 24 HR. 27

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3 84340R (B1-B) | STATION 842+97 OFFSET 42 ftRT ALIGNMENT -L3- 0 HR. N/A
COLLARELEV. 1,043.3ft TOTAL DEPTH 44.4 ft NORTHING 607,433 EASTING 1,120,919 24 HR. 27

DRILL RIGIHAMMER EFF./DATE  AFOB963 CME-550X 77% 07/31/2017 | DRILL METHOD  NW Casing WISPT & Core HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  AFO8963 CME-550X 77% 07/31/2017 | DRILL METHOD NW Casing WISPT & Core HAMMER TYPE  Autometic

DRILLER Cheek, D. O. START DATE 05/15/19 COMP. DATE 05/15/19 | SURFACE WATER DEPTH N/A DRILLER Cheek, D. O. START DATE 05/15/19 COMP. DATE 05/15/19 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH — Toen Tosr] lo 25 5 25 100l | o v 0 SOIL AND ROCK DESCRIPTION CORE SIZE NXWL TOLA'N‘ RUN 133t a—
(ft) . . . - |/mol| 6 | ELEV. @it DEPTH (ft RUN DRILL
' ' ' ® o E(Lf'f)v ELEV DE(E)TH R(‘th;" RATE | REC-[ RQD S RESRaD| o DESCRIPTION AND REMARKS
(ft) (Min/ft) g>/0 g>/o ) gu go G | ELEV.(f) DEPTH (ft)
1045 | 012.14 Begin Coring @ 31.1 ft
T,0722F 371 ; i
T P GROUND SURFACE 00 ool T 33 [ 04503 gi.g/) g22.°7/) A 10122 CRYSTALLINE ROCK 311
T I i RESIDUAL 10089T 344 2:30/1.0 ’ ? -
I [ r RED/ORANGE, SOFT, SANDY-SILT, w/ little — 50124912 OIN) ST
1040 I I L CLAY, trace MICA I " | 114510 | 96% | 92% T
103911 42 7 — [l - - = 1 2:09/1.0 a
1 - - M B 1005 T 2:07/1.0 7
T V- B 1,003.9] 39.4 3:37/1.0 <
1035 T 1\ - 10352 8.1 I 50 | 2:44/1.0 | (4.9) | (45) =
1 [ 1.035. : 1 1:57/1.0 | 98% | 90% -
1,0341] 92 AT i SAPROLITE 1:54/1.0 2
T ! ! 7 ‘& M C WHITE/TAN/BROWN, MED STIFF, 1000 T 155110 I
SANDY-SILT, w/ trace MICA & ROCK T S -
+ I L 1,031.6 _ 11 998.9 | 444 3:28/1.0 = 998.9 44.4
1 g - C T\_FRAGS, trace MANGANESE DEPOSITS _| T C Boring Terminated at Elevation 998.9 ft IN CRYSTALLINE ROCK (BIOTITE
1030 1 " - RED/BROWN/BLACK, MED STIFF, 1 L GNEISS)
10291142 1 5 3 . L SANDY-SILT, w/ trace CLAY & 1 L
1 & - M L MANGANESE SEAMS 1 L
+ I - = 1 L
1025 1 - C T -
i 1 i
A — 1513 +5: " i 1 L GSI:31.1'-44.4": 80 - 90
1020 T 1 - T i
1,0191] 242 A [ T i
T 4 3 4 ‘7_ o W C 1 C
T S 1083 o9 1 L
1015 T R i BLACK/DARK BROWN, HARD, T -
101411 292 NS B SANDY-SILT, w/ ROCK FRAGS T u
3 5 | 50 r T -
T ‘ itk X M I~ 1,012.3 31.0 - —
1 AUG REF @ 31|11 NO DRIVE; BEGINCORE] 35~ = = | =~ = =~ Zi WEATHERED ROCK 311 T 3
1010 1 A CRYSTALLINE ROCK T r
T =il DARK GREY/BLACK to WHITE/TAN T C
1 .~ (BIOTITE GNEISS)
=z 4 L
-4 AS
1~ T -
1005 I f‘l/‘f__ I L
1~ T -
1 f"l;f_ 1 |
T 1 -1 —
1 f"l;f_ 1 |
1000 T A T r
6 998.9 44.4 o T N
1 L Boring Terminated at Elevation 998.9 ft IN S 1 |
1 L CRYSTALLINE ROCK (BIOTITE GNEISS) 3 T B
-+ - E 4 L
1 L 3 T B
<+ - =
5 1 i
T - DI —+4 —
1 B o 1 i
- - z - -
£ L 2 1 L
+ - 0] 1 i
o«
4 - >_| N —
I C 2 T .
Q <+ -
1 L S 1 i
4 - [a] 4 -
o
- - EDI —_ —
T - I -+ -
-+ - m| + -
N — (@)
9 1 i
+ - [C) 1 -
+ - ml — —
o
1 B 8 1 i
-4 - N 4 -
-1 — o 4 -
1 i uy T B
- - o —_ —
2
1 B 3 1 i
4 - o 4 -
w
1 L y T B
1 - [e] 1 -
iR | [&]
et 4 L
4 - o] 1 L
o
1 B 8 1 i
=z




NCDOT BORE DOUBLE R2233BB_GEO_BH_BRDG0663 _Y3.GPJ NC_DOT.GDT 5/30/19

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 13

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST M. Arnold

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3_84406R (EB2-A) STATION 844+06 OFFSET 107 ft RT ALIGNMENT -L3- 0 HR. Dry
COLLARELEV. 1,043.7 ft TOTAL DEPTH 19.3 ft NORTHING 607,509 EASTING 1,120,977 24 HR. Dry

WBS 34400.1.S5 | TIP R-2233BB | COUNTY RUTHERFORD | GEOLOGIST M. Arnold

SITE DESCRIPTION US 221 South of Business (Charlotte Rd.) to SR 1366 (Roper Loop Rd.) GROUND WTR (ft)
BORING NO. L3_84320R (EB2-B) STATION 843+20 OFFSET 106 ft RT ALIGNMENT -L3- 0 HR. 43.0
COLLARELEV. 1,042.8 ft TOTAL DEPTH 44.8 ft NORTHING 607,418 EASTING 1,120,985 24 HR. 41.9

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE ~ Automatic

DRILLER S. Davis

START DATE 12/15/16

COMP. DATE 12/15/16

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 12/15/16

COMP. DATE 12/15/16

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV ELev PEETH v 0 SOIL AND ROCK DESCRIPTION BV ELev PEETH o SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100 | NO. | ol 6 | elev. oepri] | | @ | | ost | ost | ost | |0 25 50 75 100| [ NO. |/ Mvoi|
1045 | 1045 |
104374+ 00 L 1,043.7 GROUND SURFACE 0.0 1 L
I 3| 3 | 2 +5. T M C SAPROLITE 104281 00 [ 1,042.8 GROUND SURFACE 0.0
I o L TAN/BROWN, LOOSE, SILTY-FINE SAND, + S| 414 '+8 . M C 10408 RED/BROWNA?AEQ%#FH;:T_TY CLAY, w/ ___ 20
T - - w/ trace MICA T -l o , , - » W :
1040 104027 35 | | l y L 2] I : — trace GRAVELS
T 16- . - T 2| 4| 4 ‘&6 M - RESIDUAL
T .- - T -9 - RED/BROWN, MED STIFF, FINE
T I r T N [ 1osss  SANDY-SILT, W/ trace MICA & QUARTZ 70
1035 [ 1,035.2T 8.5 b B 1035 T L T\ ROCK FRAGS —
1 S| 2| 2 |\ ée. - .. .. M i 1,034 3T 85 7 1. i SAPROLITE
T O~ Do i I 3 5 _+g_ SS-399| 28% C BLACK/ORANGE/BROWN, STIFF,
1 A E L 1,031.7 12,0 I T L CLAYEY-SILT, & highly FINE-to-COURSE
1 S~ .~~~ — T T T T SAPROLITE T 1 L L SANDY throughout, & w/ trace MICA
1030 11.0302. 135 41— 1 at " - WHITE/ORANGE, becoming VERY DENSE, LLUCUR [ R L R
+ - @63 - 10280 SILTY, FINE-to-COURSE SAND, w/ ROCK - + P N k- M -
+ b ——— S FRAGS & a few HARD LAYERS — + - Q9. -
T - B WEATHERED ROCK T Y C
1025 | 1.025.21 185 Zi TAN/DARK GRAY (MICA SCHIST) 1025 T “c :
1024 51 192 —1,024.5 19.2 - —
45 155/0.2 1,024 3T 185 \
+ 50701 190/0- CRYSTALLINE ROCK T 3 6 | 7 et M -
T : - WHITE/DARK GRAY (MICA SCHIST) T - @1 -
1 B Boring Terminated with Standard 1 o | B
1 [ Penetration Test Refusal at Elevation 1020 L | |
T C 1,024.4 ft IN CRYSTALLINE ROCK 1,019.3T 235 1 i
1 L 1 4 5 7 . ®12. M L
1 L 1 S L
T C 1015 T e C
T — 1,014 37T 285 1 —
T - T T 4 | 7 . *1-1 M -
T C 1010 T : ,‘ o C
—+ — 1,009 3T 335 ! B
T r T 3| 3| 5 -(8 .- M r
1 L 1 AN i
T C 1005 \
—+ — 1,004 3T 385 \ B
T - T 7 [ 10 | 11 o2 M -
1 L 1 o i
T C 1000 T - v L
£ — £ L L 999.8 43.0
99037 435 =
1 L = .. . A 4 WEATHERED ROCK
4 L 9081 1 447 606/g ; 34/03 100/0.8 A=A TAN/BROWN (MICA SCHIST) .l
I B 1 : 60/0.1 = CRYSTALLINE ROCK
T r T - ORANGE/DARK GRAY
T r T B Boring Terminated with Standard
1 | 1 | Penetration Test Refusal at Elevation 998.0
1 L I C ft IN CRYSTALLINE ROCK




SHEET 14
R-2233BB / RUTHERFORD PROPOSED BRIDGE NO. 0663

CORE PHOTOGRAPHS

B1-A B1-A

BOX1o0of3: 19.9 -29.1 FEET BOX2of 3: 29.1 -38.3 FEET

FEET FEET
GEOLOGICAL STRENGTH INDEX: GSI GEOLOGICAL STRENGTH INDEX: GSI
19.1'-21.9': 45 - 55 29.1'-38.3':80-90

21.9'-29.1':75-85



SHEET 15
R-2233BB / RUTHERFORD PROPOSED BRIDGE NO. 0663

CORE PHOTOGRAPHS

B1-A

BOX 3 of 3: 38.3-39.1 FEET

GEOLOGICAL STRENGTH INDEX: GSI
38.3'-39.1':80-90



SHEET 16
R-2233BB / RUTHERFORD PROPOSED BRIDGE NO. 0663

CORE PHOTOGRAPHS

B1-B B1-B

BOX1of2: 31.1-39.4 FEET BOX2of2: 39.4 -44.4 FEET

FEET FEET

GEOLOGICAL STRENGTH INDEX: GSI GEOLOGICAL STRENGTH INDEX: GSI
80 -90 80 -90



