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NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITICNS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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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) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,

- NOR THE FIELD BORING LOGS, ROCK CORES, OR SOl TEST DATA ARE 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 N 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
INVESTICATIONS 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 INVESTICATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTICATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS 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.
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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 NC. SHEET NO.

P-5208D 2

SOl _DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED TO BE THE 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 STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTQ SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

WELL GRADED_ - INDICATES A COOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM. - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWQ OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TGO 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 OIVIDED 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.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

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.

X 1RI9435 CME-55 VANE SHEAR TEST

U
LJ
U

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

EXTREMELY INDURATED
. SAMPLE BREAKS ACROSS GRAINS.

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
HGHY v SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 180
VERY STIPF GRASUTY CLA: ST WTH MTERGEDIED UE S LAERS.HGHY PUSTE 76 ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION prv—— I 70 COARSE CRATN TONEOUS AN ViET AVORPHIC RoCKk AT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS RGANIC MATERIA MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS AOCK (CLRL,l E WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING *20@) (> 357 PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC, CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP a3 | A2 A-4 [a-5[a-6] A7) ag, a2 [ 4405 COMPRESSIBILITY ggg‘-(cerSRr)ALUNE E’E%Eméﬂri‘é’i“iici"?ﬁlr“ EJS“&%R?E’ED“"S%TN%CSS?J F ‘;ﬁlr"zo. ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. ra| A3 | A6, A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
e NS MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL_PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD B
SYMBOL i DRSNS HIGHLY COMPRESSIBLE (I0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [ | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOUERT (REC, - TOTAL LENCTH OF il MATERIAL RECOVERED IN THE CORE BARREL OIVIDED B TOTAL
" L] SHELL BEDS, ETC.
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
=10 GRANULAR MUCK, GRANULAR  SILT - CLAY ]
. 40 1 SOILS CLAY pEAT ORGANIC MATERIAL SoILS SoILS THER MATERIAI ROCKS OR CUTS MASSIVE ROCK.
SOILS > UIHER 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
- - - 5Y o p_L sy
200 1@ MX]35 MX|35 MX|35 MX|35 MX|36 MN]36 MN|36 MN|36 MN ITTAEEE OOF'RBO:&T:NISA;Q?EI;ER i . g; g . ?2/:/ I?:;:LEE lé - 12%/_/ HAMMER IF CRYSTALLINE. HORIZONTAL. .
LIGUID LIMIT 4 Mx|41 4N 140 Mx |41 MN |40 mx [ 41 M a0 MxJ4TMN] gop g wiTH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP 110 MX |10 MX[ILMN 11 MN |18 MX {38 Mx [l MN |11 MN LITTLE OR MiGHLY | MIGHLY ORGANIC 0% 5207 HIGHLY 357 AND ABOVE v SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX [} [) ] 4Mx |8 mx|i2 mx|is Mx|No Mx] ~ MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES|STONE FRAGS.|_ 1 o | o1\ Ty oR cLAYEY sity | cravey DRGANIC hvA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH, GPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  {GRAVEL, AND SAND| GRAVEL AND SAND SOILS SOILS MATTER ! STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
HATERIALS suo h— MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
GEN. RATING FAIR TO VA PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL. :
as 4 EXCELLENT 70 GOOD FAIR T0 POOR POOR POOR  JUNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OIUU\' SPRING R SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
N T30, - N THE STREAM.
Pl OF A-7-5 SUBGROUP 1S =< LL - 3@ ;PI OF A-7-6 SUBGROUP IS >LL - 308 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS . SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED P TEST BORING (MOD. SEV.}  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK* SOUND WHEN STRUCK. THE FIELD,
PRIMARY SOIL TYPE CONSISTENCY PENETRN{JU‘)}QEEES)ISTENCE COMPR(Ef,;,SJ;'EFgR,ENGm 5??3”:;{5222’;‘;?’5;"70 N‘RE) Drow TEST BORING W/ CORE IE_TESTED, WOULD_ YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED _ g
4 AUGER BORING SPT N-vALUI (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
CENERALLY VERY LOOSE SOIL SYMBOL cR B T " ;fgcfmsgaﬁ;isﬂﬁ RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GRANULAR LOOSE 4 T0 18 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, :
MATERTAL MEDIUM DENSE 18 T0 38 N/A ARTIFICIAL FILL (AF) OTHER AQ CORE BORING @D~ SPT REFUSAL F_TESTED, YIELDS SPT_N VALUES > 108 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON~COHESIVE) ey o 30 T0 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE gyt |MOTILED MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>5e ww= = INFERRED SOIL BOUNDARY "O  MOMITORING WELL v SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 3 .25 REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER ~ WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY Meg?gr: J— f ;g g 2.25 10 0.5¢ =7=/7 INFERRED ROCK LINE A sziomsr$n VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, JE TESTI PT_N_VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
32%2’5;2’2" STIFF 8 T0 15 m‘f ;g ;g < ALLUVIAL SOIL BOUNDARY INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
-vr
(COHESIVE) VERY STIFF 15 70 30 2704 b W O Sore INreaToR SCATTERED CORCENTRATIONS. QUARTZ MAY BE PRESENT 45 DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED 8Y TOTAL LENGTH OF
HARD >39 >4 25/025 0IP & DIP DIRECTION OF - ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR CRAIN SI7E ROCK STRUCTURES @)  cone PENETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 @ s8 200 279 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. - PARENT ROCK.
X I - 3 ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
SPENING o 476 200 042 025 @o75 053 ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH. DIFFICULTY. HARD HAMMER BLOWS REQUIRED :ELL‘;TIVAET.VIN‘ITOTI%SI(;IOEMSEQJEYDOWI':FG(NlEYOSU Smraé:kaz? EXTEN'I"), II'HATEHASUBéEN EMPLlacen PARALLEL
BOULDER coBBLE GRAVEL Connse e SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST TO DETACH HAND SPECIMEN. T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (COB. (GRJ (CSE. 3D e (SL. (L) BT - BORING TERMINATED MICA. - MICACEOUS WEA. = WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
-.S0. . €L, - CLAY MOD. - MODERATELY 7Y < UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED W AN
GRAIN - MM 305 7 28 .25 2.5 2.005 CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT WEIGHT BY MODERATE BLOWS,
Stze N w2 3 CSE. - COARSE ORG. - ORGANIC d MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES OEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (ST - NUMBER OF BLOWS N OR BPF)OF
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS ° OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST AMBLE & a POINT OF & s PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE OPT - DYNAMIC PENETRATION TEST SAP, - SAPROLITIC S - BULK OINT OF A GEOLOGIST'S PICK. THAN 0.1 FOOT PER 60 BLOWS.
(ATTERBERG LIMITS) DESCRIPTION l GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE 8Y MODERATE BLOWS OF A PICK POINT. SMALL, THIN %:%%%ﬂ JT&:&E?JEH OF STRATA MATERIAL RECOVERED DIVIOED BY TOTAL LENGTH
. . " FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
SATURATED USUALLY LIOUID: VERY WET, USUALLY FRAC, - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL STRATA ROCK QUALITY DESIGNATION (SROD)- A MEASURE OF ROCK GUALITY DESCRIBED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE . 3 VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH FOTAL TENGTT OF ROGK SEOMENTS HITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
L | Lioumo LMt F?AGS};: FRAGMENTS w- Mg;STURE CONTENT CBR -~ CR'}TIIF(?RNM BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC HL = HIGHLY Vv - VERY FINGERNAIL. "
SEMISOLID: REQUIRES DRYING TO TOPSOIL, (TS, - SURFA ALLY CONTAINING ORGANIC MATTER.
Renoe - WET -t ATTAIN OPTIMUM MDISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING SURFACE SOILS USUALLY COI
el | PLasTIC LIMIT e =
) HAMMER TYPE: TERM SPACING === H_MARK:
DRILL UNITS: ADVANCING TOOLS: £ E: ivamd ORE o 10, FEET VERY THICKLY BEODED > 4 FEET BENCH MARK:
om_L OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE D CLAY BITS AUTOMATIC D MANUAL Wit TS 10 reey THICKLY BEDDED 15 - 4 FEET
SLL SHRINKAGE LIMIT [ wosue 8- LAY B VODERATELY CLOSE 1703 FEET THINLY BEDDED BI6 - 15 FEET ELEVATION: FT.
. VERY THINLY BEDDED 0.03 - 0.16 FEE
BRY - @ REQUIRES ADDITIONAL WATER TO 0 (] & contnuous FLict auser CORE SIZE: ségsscwsg féﬁ;?ui NFEQETG ceer THICKLY LAMINATED 0.908 - 0.0% FEET NOTES:
ATTAIN OPTIMUM MOISTURE 8K-51 & 8 HOLLOW AUGERS D'E . THINLY LAMINATED < 0.088 FEET FIAD - FILLED-IN AFTER DRILLING
INDURATION
PLASTICITY ] cre-ssc [T] aro racen Fincer sits X2
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [ runc.-cerstoe mserTs
NONPLASTIC 2-5 VERY LOW ] cve-sse g FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
HAND TOOLS:
MED. PLASTICITY 6- MEDIUM :
HIGH PLASTICITY 12(;2c;:-;a MORE HIGH [ rorrasie woist DX} tricone 2% «steeL TeeT [ post HoLe orccer MODERATELY INDURATED g:‘;z'fs %i’;lﬁs ﬁ:ﬁ“:?owfsf'*”;:‘::;!i VITH STEEL PROBE:
COLOR 57 TRIOOSS 55 1 wricone * TUNG.~CARB. [} neno aucer i
CME-5 INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
0 SOUNDING ROD
CORE BIT DIFFICULT TO BREAK WITH HAMMER,

REVISED 09/23/09
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(NAVD 1988) ELEV. (FEET)

....................................................................
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. RES: BROWN GRAY AND TAN, MED. STIFF TO V. STIFF,
SANDY SILT AND SILTY CLAY, AND MED. DENSE

TO V. DENSE, SAPROLITIC W/ ROCK FRAGS

WR: BROWN GRAY AND
TAN, METADIORITE

WEATHERED, MED. HARD TO HARD, V. CLOSELY

TO CLOSEY FRACTURED, METADIORITE

BT .
RES: BROWN, V. DENSE,-
SILTY F. SAND .

650

630

590

(NAVD 1988) ELEV. (FEET)
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..550
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15+ 60 16 +00

NOTES:

* GROUNDLINE PROFILE OF TAKEN FROM ELECTRONIC DRAWING FILES PROVIDED
BY BAKER, DATED JUNE 28, 2012

* INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS

WITH BOTH PROJECTED ONTO THE PROFILE
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SHEET 5

PROPOSED GRADE

; OLIT
{ STIFF, SANDY CLAY, SAPROL

(NAVD 1988) ELEV. (FEET)

RES: BROWN , V. DENSE, SILTY SAND,
SAPROLITIC, W/ ROCK FRAGS, TRACE MICA!
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TNGGROUND  _ ITRRT : _ _ _ _ _ _ _ _ :

——
=y ===

B1-B .
16476 !

RES: BROWN, LOOSE, SILTY

RES: TAN BROWN AND GRAY, MED. DENSE TO
V. DENSE, SILTY SAND, SAPROLITIC,
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................... [WROCKFRAGS, TRACEMICA: &
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. WR:BROWNGRAYAND -
L TANMETDORTE !
5 =)/
"""""""""""" ,//:///5//
: - ;///:/ :
= |
R =1
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NOTES:
* GROUNDLINE PROFILE OF TAKEN FROM ELECTRONIC DRAWING FILES PROVIDED
BY BAKER, DATED JUNE 28, 2012

* INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS
WITH BOTH PROJECTED ONTO THE PROFILE
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SHEET 6
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SHEET 7

(NAVD 1988) ELEV. (FEET)

16 +50.00
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* GROUNDLINE PROFILE OF TAKEN FROM ELECTRONIC DRAWING FILES PROVIDED
BY BAKER, DATED JUNE 28, 2012
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SHEET 8

(NAVD 1988) ELEV. (FEET)

17 +50.00

T— e it e s e eve
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-------------- D* " - CROBLUEGRAY.BROWN,TANANDPINK, - -~ B~ = = = Rl

RES: TAN AjND BROWN, MED. STIFF TO
STIFF, SILTY CLAY AND F. SANDY SILT,
SAPROLITIC, W/ ROCK FRAGS

+ RES: TAN BROWNAND GRAY; MED. DENSETO
V. DENSE, SILTY SAND, SAPROLITIC,
W/ ROCK FRAGS

WR: TAN BROWN AND
GRAY, METADIORITE

MOD. SEVERELY TO V. SLIGHTLY WEATHERED,
MED. HARD TO HARD, V. CLOSELY TO
WIDELY FRACTURED, METADIORITE
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NOTES:

* GROUNDLINE PROFILE OF TAKEN FROM ELECTRONIC DRAWING FILES PROVIDED
BY BAKER, DATED JUNE 28, 2012

* INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS
WITH BOTH PROJECTED ONTO THE PROFILE
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SHEET 9

(NAVD 1988) ELEV. (FEET)

-~

RES: GRAY TAN AND BROWN, MED. DENSE TO

............................. P N . ..\ DENSE, SILTY SAND, SAPROUITIC, . . . . .=
W/ ROCK FRAGS
~ .
\\ ‘
- % WR: BROWN BLACKAND G
= TAN, METADIORITE ~
580 : : : : . . RES: BROWN, V. DENSE, :
"""""" SRR A A A S R 1 27 B R R

31" RES: GRAY TAN AND BROWN, MED. STIFF TO
V. STIFF, SILTY CLAY AND FN. SANDY SILT,

SAPROLITIC, W/ ROCK FRAGS
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NOTES:
¢ GROUNDLINE PROFILE OF TAKEN FROM ELECTRONIC DRAWING FILES PROVIDED
BY BAKER, DATED JUNE 28, 2012

¢ INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS
WITH BOTH PROJECTED ONTO THE PROFILE

* BRIDGE SKEW: 90 DEGREES
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(== NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 10
WBS 50000.1.STR09T1B I TIP P-5208D l COUNTY CABARRUS l GEOLOGIST T.EVANS WBS 50000.1.STR09T1B TIP P-5208D COUNTY CABARRUS GEOLOGIST T.EVANS
SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161) TO NC 49 GROUND WTR (ft) | | SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161) TO NC 49 GROUND WTR (ft)
BORING NO. EB1-A STATION 15+72 OFFSET 2ftLT ALIGNMENT -L- O HR. 34.0 | | BORING NO. EB1-B STATION 15+82 OFFSET 38ftRT ALIGNMENT -L- OHR. Cl@ 25.5
COLLARELEV. 609.1ft TOTAL DEPTH 44.1ft NORTHING 574,388 EASTING 1,508,508 24 HR. 33.8| | COLLARELEV. 610.51 TOTAL DEPTH 30.0ft NORTHING 574,403 EASTING 1,508,546 24HR. Cl@25.3

DRILL RIG/HAMMER EFFJDATE  TRI0055 CME-55 70% 12/08/2011 l DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./JDATE TRI0055 CME-55 70% 12/08/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER R.TOOTHMAN

NCDOT BORE DOUBLE P-5208D ROBERTA ROAD GRADE SEPARATION.GPJ NC_DOT.GDT 12/10/12

START DATE 02/07/12 COMP. DATE 02/08/12 l SURFACE WATER DEPTH N/A DRILLER R. TOOTHMAN START DATE 02/08/12 COMP. DATE 02/08/12 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(f)v ELEV DE(E;'H o » 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(%TH o SOIL AND ROCK DESCRIPTION
(ft) 0.5f | 0.5ft | 0.5ft : A ; NO. | /voll ¢ | eev.m DEPTH () () 0.5f | 0.5f | 0.5t | |0 25 50 75 100| | No. | /moll
610 — L 609.1 GROUND SURFACE: 6" TOPSOIL oo 815 -
10 ) D - RESIDUAL I C
T 713 3 SO . % - T C
605 | 6056 F 35 6 SS191 35% NG BROWN BLACK AND TAN, MED. STIFF TO 610 I C 6105 GROUND SURFACE: 6" TOPSOIL 0.9
= T 5T 6] i M §_— . STIFF, F. SANDY SILTY CLAY (A-7-5) W/ 6095517 =} = RESIDUAL
6031 L B0 b | 1 - R PR b = — BLACBKL?\% ’ig&‘o';';/\ﬁgo — —52 sz0t a5 | o 10 M §- TAN AND BROWN, STIFF, SANDY CLAY
6006 T 85 DI I SUREN . MED. T DI 9 N A-7-5) SAPROLITIC
600 =+ 7317 &30 D TO V. DENSE, SILTY SAND (A-2-4) W/ 605 | goas5-T 60 L% $5-20§ 31% Y 604.5 A7) 6.0
I DS I MR ROCK FRAGS 6000 ¥ as 15111115 DLl D & TAN BROWN AND WHITE, MED. DENSE
so5 | 5956 T 135 DA B + 17172 . b TO DENSE, SILTY SAND (A-2-4)
=+ 5T T 13 o5 D 600 I SAPROLITIC, W/ FAT CLAY LAYERS @ 6.5
T TIUIN. L T .o FT, ROCK FRAGS.
590.6 + 185 P N 59704135 14 |18 | 31 D
3% T 3 | 13 | 17 ¥ D 595 I
~ -
T MDEDEDEE B - 5920 T 185 I 591.5 18.0
< . X
e T e e NI N . b 590 T 25 | 40 [60/04 WEATHERED ROCK
I - I BROWN GRAY AND TAN, METADIORITE,
seos T o5 R S87.0 ¥ 238 e HIETS W/ ROCK FRAGS.
S0 T 2% | 33 | 53 W T D %88 T '
T AN I 582.5 28.0
T : 5800 T 285
575 | 6756 T.335 DN 575.6 335 W14 57 580.5 RESIDUAL 300
=+ 57 |430.2 ~100/0.7 WEATHERED ROCK BROWN GRAY AND TAN, V. DENSE,
1 e BROWN GRAY AND TAN, METADIORITE, \ SILTY SAND (A-2-4) SAPROLITIC, W/
570 |.5706 T 385 Tl W/ ROCK FRAGS ROCK FRAGS.
T 100/0.9 100/0.5' Boring Terminated at Elevation 580.5 ft IN
I oL RES: SILTY SAND
565.6 1+ 435 DD -
565 75 1250, 100/0.6‘ 565.0 441

Boring Terminated at Elevation 565.0 ft IN
WR: METADIORITE
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(== NCDOT GEOTECHNICAL
‘ BORELOG REPORT

ENGINEERING UNIT

WBS 50000.1.STR0OST1B l TIP P-5208D l COUNTY CABARRUS ’ GEOLOGIST T. EVANS

SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161) TO NC 48 GROUND WTR (ft}
BORING NO. B1-A STATION 16+56 OFFSET CL ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 61551t TOTAL DEPTH 8151t NORTHING 574,469 EASTING 1,508,498 24 HR. 40.7

DRILL RIGIHAMMER EFF IDATE TRI0055 CME-55 70% 12/08/2011

l DRILL METHOD Mud Rotary HAMMER TYPE Automatic

NCDOT BORE SINGLE P-5208D ROBERTA ROAD GRADE SEPARATION.GPJ NC_DOT.GDT 12/10/12

DRILLER R. TOOTHMAN START DATE 02/08/12 COMP. DATE 02/10/12 ] SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E‘(f)\’ ELEV DE(’;')T“ . 25 . o0 v o SOIL AND ROCK DESCRIPTION
{f) 0.5ft | 0.5t | 0.5ft ] 5! 715 NO. MOl G | ELEV. () DEPTH (ft)
620 B
615 T C 6155 GROUND SURFACE: 12" TOPSOIL 0.0
614510 RESIDUAL
6120 35 | = | ° w 6125 _BROWN, V. LOOSE, SILTY F. SAND (A-2-4) __ 3.0
610 T 2 5 w C W/ TRACE ORGANICS
e W BROWN AND TAN, STIFF, SILTY CLAY 8.0
6070 T 85 -
505 T 7 6 | 10 M \BROWN AND TAN, GANDY SILT (Ady |
T BROWN AND TAN, MED. DENSE TO
6020 T 135 DENSE, SILTY F. SAND (A-2-4)
800 ¥ 10 |14 |17 SAPROLITIC, W/ ROCK FRAGS
£597.0 + 18.5
-~ T 2 |17 | 22
8920 T 235
500 T 5 74 | 719
5870 T 285
585 T 121 76 | 24
5820 T 335 Nl 582.0 3.5
580 T 37 [63/03 B WEATHERED ROCK
T .. BROWN GRAY AND TAN, METADIORITE,
577.0 T 385 Tl W/ ROCK FRAGS
575 E] 30 |70/04 * 10008
520w i
570 T 29 | 86 14701 > ouos
567.0 T 485
565 T 60704 * oivoa
562.0 T 53.5 Do
560 I 00703 100/034
5570 T 585 l
555 4 100/0.2 . 100/0.2
5520 T 635 — :10;052
550 3 .2 - ! -
| 54971 658 549.7 65.8
T 60/0.0 -8000 CRYSTALLINE ROCK
T i [Rsa BLUE-GRAY TAN AND WHITE. MOD. SEV.
545 T TO SEV. WEATHERED, MOD. HARD TO
I HARD, V. CLOSELY TO CLOSELY
I FRACTURED, METADIORITE
540 +
-+ —539.0 76.5
T A CRYSTALLINE ROCK
535 I A BLUE-GRAY, SLI. WEATHERED, HARD,
3 P 5340 CLOSELY TO MOD. CLOSELY 81.5
T C \ FRACTURED, METADIORITE
I n Boring Terminated at Elevation 534.0 ft IN
=+ - CR: METADIORITE

NCDOT CORE SINGLE P-5208D ROBERTA ROAD GRADE SEPARATION.GPJ NC_DOT.GDT 1210412

SHEET 11
WBS 650000.1.STRO9T1B TIP P-5208D COUNTY CABARRUS GEOLOGIST T. EVANS
SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161) TO NC 48 GROUND WTR (ft)
BORING NO. B1-A STATION 16+56 OFFSET CL ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 61551t TOTAL DEPTH 81.5ft NORTHING 574,469 EASTING 1,508,498 24 HR. 40.7

DRILL RIGHAMMER EFFJDATE TRI0O!

55 CME-55 70% 12/08/2011

DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILLER R. TOOTHMAN

START DATE 02/08/12

COMP. DATE 02/10/12

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTALRUN 167t

RUN DRILL RUN STRATA L
S | BV PR R | RaTE [ R [ R SREP [REC TRep ] o DESCRIPTION AND REMARKS
() vy | @ | @ 1819 |c] mevm DEPTH 1)
549.7 Begin Coring @ 65.8 ft
\ BB % BRE f 07 k239074 (0.5 0.0) 70 X . CRYSTALLINE ROCK 655
1 50 | 54910 (71% M} 0% | Re1 | 66% Y, BLUE-GRAY TAN AND WHITE, MOD. SEV. TO SEV. WEATHERED, MOD.
545 | iio0-F 715 3310 3oy | 09 T HARD TO HARD, V. CLOSELY TO CLOSELY FRACTURED,
T 50 1 311710 1 60% A 18% o METADIORITE
T ° \z22ri0 M o T
540 + 2o | 391 00) -
539.0+ 76.5 3491 | 72% | 0% P A—539.0 76.5
T 50 | 32010 aey [ 29 [4.6) 9 CRYSTALLINE ROCK
535 T 3510/ 92% | 46% 92% 2 BLUE-GRAY, SLI. WEATHERED, HARD, CLOSELY TO MOD. CLOSELY
5340 81.6 5:07/1.0 Clef—534.0 FRACTURED, METADIORITE 815
a8 Boring Terminated at Elevation 534.0 7t IN CR: METADIORITE
341110
£43/10

L 2 B AN B DS I S S 20 200 At 203 M M 00 B RN B N I N I B 20 M B B

[ EWETE RN NN NS WIS I T WA AT ST IS IUI A SN AW AT A ATATIRIE T AVAVAUITE AYUTANSS STUAAEE AAE AT A ATSTTO VO ST IrI S

il

ASLIE I JN O I Mt A S0 A B N O I N NN N RN

l](l]‘lllllllllIlllllllllllllllllllllllIIIllllllIIIIIIllllllIllIlllllllllllIIII'Illl‘llll'llllllIIIIIII




SHEET 12

0.0’

0.5

1.0/

1.5

2.0

0.0’

0.5

1.0 1.5

2.0

BORING Bl1-A, BOX 1 OF 2
65.8 TO 765 FT

BORING B1-A, BOX 2 OF 2
76.5 TO 815 FT

0 4 g
INCHES

ROCK CORE PHOTOS

1210 TRINITY ROAD

PHONE: 919.871.0800

TIP.: P-5208D

A R NG| ROBERTARD. EXTENSION ov651r«; NSINCRR FROM
STALLINGS RD. (SR-11 C-4
RALEIGH, N 27607 CABARRUS COUNTY, NORTH CAROLINA

FAX: 919.871.0803
DECEMBER 2012

PROJECT NO.:
G11027.00
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NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 13
LA BORELOG REPORT

NCDOT BORE DOUBLE P-5208D ROBERTA ROAD GRADE SEPARATION.GPJ NC_DOT.GDT 12/10/12

WBS 50000.1.STRO9T1B ITIP P-5208D |COUNTY CABARRUS ]GEOLOGIST T. EVANS
SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161) TO NC 49 GROUND WTR (ft)
BORING NO. B1-B STATION 16+76 OFFSET 37 ftRT ALIGNMENT -L- O HR. ©N/A
COLLARELEV. 615.7 ft TOTAL DEPTH 73.6 ft NORTHING 574,495 EASTING 1,508,532 24 HR. 40.2
DRILL RIG/IHAMMER EFF.DATE  TRI0055 CME-55 70% 12/08/2011 | DRILL METHOD  Mud Rotary HAMMER TYPE  Automatic
DRILLER R. TOOTHMAN START DATE 02/10/12 COMP. DATE 02/13/12 ISURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lff)v ELEV DE(Z)TH o " 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5 A A ; NO. |/moll G | ELEV. @) DEPTH ()
620 i
¥ - 5157 GROUND SURFACE: 12* TOPSOIL 0.0
615 | 6147 FTm I = RESIDUAL
eooFas | 2| 2 3 ||®i M | 6127 BROWN, LOOSE, SILTY SAND (A-2-4) W/ ___ 30
610 T 35 | 5 || -W@wp:|:ii: M C \ TRACE ORGANICS
soezlao | o e " 6002 TAN, STIFF, SILTY CLAY (A7) 65
6072 + 85 R VI TAN BROWN AND YELLOW, MED. DENSE
605 T RN T TR D TO V. DENSE, SILTY FN. SAND (A-2-4)
+ —— SAPROLITIC, W/ ROCK FRAGS, TRACE
6022 T 135 S ) I MICA
600 I 6 9 10 o .‘19 PP
~ - - -
5972 T 185 \j\; :
595 I 575 | 19 i
N
590 T 14 19 34 ©. .. @853 - .
I PRV I IR S
5872 T 285 R IR IR Rt S
585 T (I 2 [ AR ISR EEESEEIN By
5822 T 335 RS 34.0
580 T 23 | 52 148/03 - 100/0.8® WEATHERED ROCK
T — BROWN BLACK AND TAN, METADIORITE
ATL2 1385 50 [50/04 Do
575 I % ‘ *_100/0.9
5722 T 435 R IR IR EE
570 I 47 |53/0.2 D e BT Y W
5672 T 485 R IR I ::::l
565 __: 35 65/0.3 - e - - e . - - = e - - 100/0.8
5622 T 535 R B I I
560 T 54 |76/03 RN EEIEE N IEEE IR IR
5572 F 585 R BRI IS ::::+
555 I 00703 IR IR IS Rt ¥
55221635 | | SH N
550 T 10070 4 ool toon2
5472 T 685 | SR INSEEE IS AR §
545 1 100/0.3 e e PR e e e . . 100/0.3
M? ? :: 73 5 e e o @ - e e . . e e . - e e . .- 73~5
T 0K 60/0.1 CRYSTALLINE ROCK [\—Jm
F : - BLUE-GRAY, METADIORITE
T r Boring Terminated at Elevation 542.1 ft ON
I - CR: METADIORITE




\ (g NCDOT GEOTECHNICAL ENGINEERING UNIT

D) e NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 14

NCDOT BORE SINGLE P-5208D ROBERTA ROAD GRADE SEPARATION.GPJ NC_DOT.GDT 12/10/12

WBS 50000.1.5TROST1B [TiP P-5208D | COUNTY CABARRUS | GEOLOGIST T. EVANS WBS 50000.1.5TRO9T1B | TP P5208D | COUNTY CABARRUS | GEOLOGIST T. EVANS
SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161) TO NC 48 GROUND WTR (ft) SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161) TO NC 49 GROUND WTR (ft)
BORING NO. B2-A STATION 17+38 OFFSET 2ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. B2-A STATION 17+38 OFFSET 2ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 617.5ft TOTAL DEPTH 66.0ft NORTHING 574,551 EASTING 1,508,485 24 HR. 387 COLLAR ELEV. 617.5ft TOTAL DEPTH 66.0 ft NORTHING 574,551 EASTING 1,508,485 24 HR. 387
DRILL RIGHAMMER EFFIDATE  TRI%435 CME-55 93% 12/08/2011 lDRILL METHOD Mud Rotary HAMMERTYPE  Automatic DRILL RIGIHAMMER EFFJDATE TRI9435 CME-55 93% 12/08/2011 DRILL METHOD Mud Rotary HAMMER TYPE  Automatic
DRILLER W. WHICHARD START DATE 02/1012 COMP. DATE 02/13/12 ISURFACEWATER DEPTH N/A DRILLER W. WHICHARD START DATE 02/10/12 COMP. DATE 02/13/12 SURFACE WATER DEPTH N/A
DRIVE Fi SAMP. L
eLev| DRVE [ngpry| BLOW GOUNT BLOWS PER FOOT \/ 5 SOIL AND ROCK DESCRIPTION CORE SIZE NQ2 TOTALRUN 120 ft
M| @ | O |os|osh|osh]|0 25 50 75 1001 No. Aol 6 | mevm DEPTH I RUN DRILL RN STRATA | L
' ' ‘ ' BLEV| g gy |PEPTHIRUN | pame [REC [RaD | SAMP. ReCTRAD| g DESCRIPTION AND REMARKS
(ft) M | & ; @O N | @]
(ft) (Minfit) | % A A % | G| ELEV.(f DEPTH (ft)
620 L 563.5 Begin Coring @ 54.0 ft
I C 617.5 GROUND SURFAGE: 3" TOPSOIL 0.0 s T U | 20 [2:2211.0 [ (1.5) [ (0.0) (1.2 8.1 ';;«.g: 563.5 CRYSTALLINE ROCK 54.0
616.5 T T = RESIDUAL 560 =+ 50 BI04 75% A 0% fReg | 93% | 76% i BLUE-GRAY, MOD. SEV. WEATHERED, MED. HARD, V. GLOSELY TO
618 ) ot an | 2| 3] 4 7 M L6145 BROWN AND TAN, MED. STIFF, SILTY 30 T 240 sy | @ | ﬁ_ CLOSELY FRACTURED, METADIORITE
T 5 ¥ CLAY (A-7) / 556.5 T 61.0 Z47110 | 96% | 84% 2
7 g 1 24 M £01/10 RS-3 =
agp —EERL L s M BROWN AND TAN, MED. DENSE TO V. 595 il 50 hoieiaf @49 [ 4.9 b——r o
60907 85 2 DENSE, SILTY F. SAND (A-24) ¥ 255/10 | 98% | 98% 2
1 9 10 17 DUl lgors D L W SAPROLITIC, W/ROCK FRAGS 551.5 1 66.0 3:0111.0 L 5515 ) 66.0
505 + R e S T 2:581.0 il Boring Terminated at Elevalion 551.5 it IN CR: ME TADIORITE
80407 135 S + 357110 -
-« . . - - v e . . . e a '0‘.. P
» 17 | 36 | 57 N N R B w I C
500 T - -\ F -
599.0 185 - . . . e e . C e e . P 1 T r
I B34 6d - e w T -
595 - “ . . . .- e . 'J‘,-/. —::- -—
| 504071 235 e ] I C
T W27 [ @ ||t e M I -
50 I /- T -~
580071 285 A + -
T 18 | 24 | 37 -,d'm. D I C
585 I M B AR D T -
884 0 335 - . . . P G « v e - T -
T T8 28 || -->: ). @ .- > |15 D I C
580 I DI IIIING I .
579.07T 385 T oS | v T u
T 0 M o - (A N B S A D T -
575 T ‘ R R R R sras 50 I -
SADF 438 o R ' WEATHERED ROCK ' T .
570 + R T e TAN AND BROWN, METADIORITE I -
56007 485 I N
I 100/0.4 N IR B B .109’0;“T T -
565 oF s35 s T -
—ggg - e e - e EERT . e 563.5 54.0 + -
2-p-22.L410010.§ MR IR I I ?2858‘?* 2 CRYSTALLINE ROCK T -
560 3 60/0.1 R v ? i BLUE-GRAY, MOD. SEV. WEATHERED, + -
T = o« MED. HARD, V. CLOSELY TO CLOSELY ~ I o
T 7 FRACTURED, METADIORITE T T -
555 I RS-3 7 8 T -
I AL 5515 66.0 é I -
T . Boring Terminated at Elevation 551.5 ft IN = T r
¥ C CR: METADIORITE 2 ¥ -
I C o I u
I C g I C
T = z T C
T r o I C
T C S I 5
T . o] T u
ER L = 4 L
1 - E T -
I o g T -
-+ - w 4 -
4+ - wi + .
+4 . [=] + I
T » & T -
T n S T C
4 L g 4 I
I C o T »
T ol £ T n
I u £ I N
¥ C & I -
T - 2 T C
<+ - Q 4 b
T » g I C
—den e l{) S -
T C & I C
I C y I C
T o 3 I o
I C 2 T -
T u o I u
-+ - w
T C o4 I -
T - 3 I u
I N 5 I u
I C g I C
T o 8 I .
z -+ -




SHEET 15

0.0

0.5’

1.0

1.5’

2.0

BORING B2-A,BOX 1 OF 2
54.0 TO 61.0 FT

0.0

0.5

1.0’

BORING B2-A, BOX 2 OF 2
© 61.0 TO 66.0 FT

1.5

2.0

0 4" 8"
INCHES

-ﬂ

FALCON ENGINEERING, INC.
1210 TRINITY ROAD

ALCO N RALEIG.H, NC 27607

ENGINEERING PHONE: 919.871.0800

FAX: 919.871.0803

ROCK CORE PHOTOS

ROBERTA RD. EXTENSION OVER NS/NCRR FROM
STALLINGS RD. (SR-1161) TO NC-49
CABARRUS COUNTY, NORTH CAROLINA

TIP.: P-5208D

DECEMBER 2012

PROJECT NO.:
G11027.00

SHEET 2 OF 2




\ (=2 NCDOT GEOTECHNICAL ENGINEERING UNIT
'\LI¥ BORELOG REPORT

WBS 50000.1.STRO9T1B ! TIP P-5208D I COUNTY CABARRUS I GEOLOGIST T. EVANS

SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161} TO NC 49 GROUND WTR (ft)
BORING NO. B2-B STATION 17+51 OFFSET 27 ft RT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 618.01t TOTAL DEPTH 705ft NORTHING 574,570 EASTING 1,508,522 24 HR. 58.5

DRILL RIGIHAMMER EFFJDATE TRI9435 CME-55 93% 12/08/2011

l DRILL METHOD Mud Rotary HAMMERTYPE Automatic

DRILLER W.WHICHARD START DATE 02/08/12 COMP. DATE 02/09/12 | SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE P-52080 ROBERTA ROAD GRADE SEPARATION.GPJ NC_DOT.GDT 12/10/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E‘(-;V ELEV DE(‘;;H o , o " v 0  SOIL AND ROCK DESCRIPTION
(ft) 0.5f | 0.5t | 0.5ft |5 5| 7l5 1 NO. MOl G | ELEV. @y DEPTH (ft)
620 B
I L 6180 GROUND SURFACE: 3" TOPSOIL 0.0
M e B 1. - RESIDUAL
815 | s1a5-T 35 b U 6150 TAN AND BROWN, MED. STIFF, SILTY 3.0
T 1 4]s i I CLAY (A-7) /
¢204.60 1 11— i S TAN AND BROWN, STIFF, F. SANDY SILT
610 | snos-t ns 9- (A4) SARROLITIC @ 13.5 FT
T 2 4 7 I I
T N
805 | spas-L 135 i
I 3518 cew | o
-
+4 PO .\\. PR
800 | so95-I 185 e Mba. T 180
T 0 [ 22 | 29 PP NS TAN GRAY AND BROWN, V. DENSE TO
i I I MED. DENSE, SILTY F. SAND (A-2-4)
5% | cosst ons SAPROLITIC, W/ ROCK FRAGS.
I 7 11 21
590 | sgo5-T 285
T g | 14 | 19
585 | gpas-t 335
¥ 19 | 335 | 58
580 | z795-T ans
+ 35 65105
575 | s7a5-T 435
I 14 36 53
570 +
569.5-1 48.5
T 48 7 7 13
% | ssastms B Rt s 54.0
+ 19 140 fe002) ) Dol il il 100;0.7} WEATHERED ROCK
T ' MDA A R B BROWN AND TAN, METADIORITE, W/
50 S600 1520 6070.0 P B I I .eswcmJL T TRACE MICA F—
+ ’ R IR IR IR o~ s CRYSTALLINE ROCK
555 T \ &4 o~ BLUE-GRAY PINK AND WHITE, V. SLI.
-+ I WEATHERED, HARD, CLOSELY TO
I »-.‘if: WIDELY FRACTURED, METADIORITE
550 I REL o
I ;ﬁ: 547.5 70.5
T » Boring Terminated at Elevation 547.5 ft IN
=+ - CR: METADIORITE

NCDOT CORE SINGLE P-5208D ROBERTA ROAD GRADE SEPARATION.GPJ NC_DOT.GDT ¢/27/12

@ L& NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 16
"/ \L#¥ CORE BORING REPORT

WBS 50000.1.STROST{E | TIP P-5208D [ COUNTY CABARRUS [eEOLOGIST T.EVANS

SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161) TO NC 49 GROUND WTR (ft)
BORING NO. B2-B STATION 17+51 OFFSET 27 ft RT ALIGNMENT -L- 0 HR. NiA
COLLARELEV. 618.0 TOTALDEPTH 705 ft NORTHING 574,570 EASTING 1,508,522 24HR. 585

DRILL RIGHAMMER EFF/DATE TRI435 CME-55 93% 12/08/2011
DRILLER W.WHICHARD START DATE 02/08/12
CORE SIZE NQ2 TOTALRUN 1251t

DRILLMETHOD Mud Rotary
COMP. DATE 02/09/12

HAMMER TYPE Aufomafic
SURFACEWATERDEPTH N/A

RUN DRILL RUN STRATA L
E(Lfgv ELEV DE(%TH R(%“ RATE Rgt)c R@)ﬂ e R@?- R(o%j 0 DESCRIPTION AND REMARKS
(6 (Minffy | % % : % % | G| ELEV.(1) DEPTH (1)
560 Begin Coring @ 58.0 ft
PUTLTRED 25 [ 30310 [ @4 |29 (1Z23[(12.2) g.ff- 560.0 CRYSTALLINE ROCK 58.0
- . T 30919 1 96% A 92% fRe4 | 98% | 98% s BLUE-GRAY PINK AND WHITE, V. SLI. WEATHERED, HARD, CLOSELY
555 Y M| B9 | @9 = TO WIDELY FRACTURED, METADIORITE
401110 | 98% | 98% o
S LA G o; &0y | Res %::
550 ol b 2] B R <2
547.5 T 705 2309 AL 8475 705
g% (0) Boring Terminated at Elevafion 547.5 ff IN CR: METADIORITE
2:56/1.0/

1 ] i ] [} 1 [ITEE MR AT NI NI AT AT I AUIVE (ORI ATAT1 TS AT o
WS P RN PR E S FE TN EEIEE IO R I S R E I A R R A o o o o o o L R R
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SHEET 17

0.0’

0.5

1.0 1.5' 2.0

BORING B2-B, BOX 1 OF 2
58.0 TO 655 FT

0.0

0.5

1.0

BORING B2-B, BOX 2 OF 2
65.5 TO 70.5 FT

1.5

2.0

0 4" 8"
INCHES

—ﬁ?

FALCON ENGINEERING, INC.
1210 TRINITY ROAD

L CO N RALEIGH, NC 2760?

ENGINEERING PHONE: 819.871.0800
FAX: 919.871.0803

ROCK CORE PHOTOS

ROBERTA RD. EXTENSION OVER NS/NCRR FROM
STALLINGS RD. (SR-1161) TO NC-49
CABARRUS COUNTY, NORTH CAROLINA

TIP.: P-5208D

DECEMBER 2012

PROJECT NO.:
G11027.00

SHEET 2 OF 2




Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 18
WBS 50000.1.STR09T1B l TIP P-5208D l COUNTY CABARRUS l GEOLOGIST T. EVANS wBS 50000.1.STRO9T1B TIP P-5208D COUNTY CABARRUS ] GEOLOGIST T. EVANS
SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161) TO NC 49 GROUND WTR (ft) | | SITE DESCRIPTION ROBERTA RD. EXTENSION OVER NS/NCRR FROM STALLINGS RD. (SR 1161) TO NC 49 GROUND WTR (ft)

BORING NO. EB2-A STATION 17+96 OFFSET 2ftLT ALIGNMENT -L-

COLLARELEV. 620.7 ft TOTAL DEPTH 35.0ft NORTHING 574,609 EASTING 1,508,477

0HR. Cl@25.0
24HR. Cl@ 25.0

BORING NO. EB2-B STATION 18+09

OFFSET 38ftRT ALIGNMENT -L- OHR. Cl@324

COLLARELEV. 621.4ft TOTAL DEPTH 44.7 ft

NORTHING 574,628 EASTING 1,508,514 24HR. Cl@32.3

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 70% 12/08/2011 l DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.IDATE TRI0055 CME-55 70% 12/08/2011

DRILL METHOD H.S. Augers HAMMER TYPE Automatic

NCDOT BORE DOUBLE P-5208D ROBERTA ROAD GRADE SEPARATION.GPJ NC_DOT.GDT 12/10/12

DRILLER R. TOOTHMAN START DATE 02/06/12 COMP. DATE 02/06/12 ! SURFACE WATER DEPTH N/A DRILLER R. TOOTHMAN START DATE 02/06/12 COMP. DATE 02/06/12 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
| BV [5ET o 2 5 5 100 VZE SOIL AND ROCK DESCRIPTION S | EEv PRET o SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5t | 0.5t : A ; NO. | /voll 6 | Eev.m DEPTH (f) (f) 0.5ft | 0.5t | 0.5t | |0 25 50 7 100} | No. | /mvoll &
625 = 625 -
- I [ 6207 GROUND SURFACE: 3" TOPSOIL 0. 20,4 S | 621.4 GROUND SURFACE: 2" TOPSOIL 0.0
520 | 6197 FTT 7 = RESIDUAL 620 FT It __#8 5511 50% RON- RESIDUAL
oz2fas | 2|58 Dlaas o M NN 6177 TAN AND BROWN, STIFF, SILTY CLAY 3.0 6179 T 35 o NG RED-BROWN GRAY AND TAN, MED.
st T R S M A7) ceateol 2132 & W N 6164 STIFF, SILTY CLAY (A-7-5) 50
S s T e P v " 6147 “GRAY TAN AND BROWN, MED, DENGE, 00| (819 = 7 I —.kg_ - Mo TAN ANDBROWN, STIFF. F. SANDY SILT
s122 F 85 OB 127\ SILTY SAND (A-2-4) W/ ROCK FRAGS  |___8.0 seafas || | N Indr (A-5) SAPROLITIC
610 T 5| 23 | 28 T Tt M GRAY TAN AND BROWN, V. STIFF, F. 610 I : $2 $8-22 | 34% (i
T T TS SAND SILT (A-4) SAPROLITIC =+ —— 23
6072 T 135 B R B GRAY TAN AND BROWN, V. DENSE 1O R e B I N M RrI
605 T 14 28 | 33 S A B V- I D DENSE, SILTY F. SAND (A-2-4) 605 I . R12; e
3 \ .
T T SAPROLITIC -+ ——-- hrk
T NI A VDDA S 6029 T 185 \ il 1. 6034 18.0
6022 T 185 w1515 ISR B " B T 7 ) 13 e M DK. GRAY BROWN AND TAN, MED.
600 I R IR i SR I D 600 T - DENSE TO V. DENSE, SILTY SAND (A-2-4)
T T T ST T PR (P SAPROLITIC, W/ ROCK FRAGS
597.2 T 235 R DTS D Bl 597.2 235 B e B T BT R e
505 T 45 |55/0.4 S I A B, | WEATHERED ROCK 595 T D] e b
T — BROWN BLACK AND TAN, METADIORITE, N N
5922 T 285 - - W/ ROCK FRAGS PR ER U R
- T T B [ 27 |- " - D
500 T 40 | 47 [53/03 1000.5® 590 I : .;‘?2~\.
I Dl 587.7 33.0 5870 T 335 DIl
587.2 1 335 L
L 17 27 73 N D 585.7 RESIDUAL T 12 28 72 R D
C 10081 BROWN BLACK AND TAN, V. DENSE, 585 I 0P
r SILTY SAND (A-2-4) SAPROLITIC, W/ 209 T 3a5 s :l 583.4 38.0
r ROCK FRAGS ¥ 65 |350.2 T oo WEATHERED ROCK
L Boring Terminated at Elevation 585.7 ft IN 580 I A - GRAY BROV\)/V"/‘ égD;égA"é‘ETAmOR'TE.
RES: SILTY SAND 5779 T 435 e e c S
335 | 40 [60103 s 5767 447
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Boring Terminated at Elevation 576.7 ft IN
WR: METADIORITE
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FALCON

AASHTO SOIL CLASSIFICATION AND GRADATION SHEET

ROBERTA ROAD EXTENSION OVER NS/NCRR FROM
STALLINGS ROAD (SR 1161) TO NC 49

WBS NO.: 50000.1.STR09T1B, TIP NO.: P-5208D

CABARRUS COUNTY, NORTH CAROLINA
FALCON ENGINEERING, INC. PROJECT NO: G11027.00

1210 TRINITY ROAD, SUITE 110, RALEIGH, NORTH CAROLINA 27607

LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

ROBERTA ROAD EXTENSION OVER NS/NCRR FROM

WBS NO.: 50000.1.STR09T1B, TIP NO.: P-5208D
MECKLENBURG COUNTY, NORTH CAROLINA

STALLINGS ROAD (SR 1161) TO NC 49

FALCON ENGINEERING, INC. PROJECT NO: G11027.00

BOR‘ING SAMPLE | TOTAL SAMPLE Attorberg Limit Test | “:l;t;:i | - | vouncrs | Spiitting
AASHTO Classification PERCENT PASSING Resuits Content | | Sample . . | Geologic ] Run | Length | Diameter '.“t Uncon m? oung's | Tensile
: : e : , : Boring | Depth (ft) ] Rock Type e B , Weight | Compressive | Modulus
| oFrseT | DEPTH , L . No. ~ 1 Map Unit | RQD |  (ft) () PCF) | strength (Psy) | (psiy | Stength
,STATION‘ “FEET) | (FEET) #10 #40- | #200 LL PL | PI % , (PSI)
EB1-A $S-19
A-7-5 98 88 73 67 34 33 34.5 RS-1 | B1-A | 67.5-69.0 | Metadiorite | PzZm 18% 0.37 0.17 175.2 14,673 3,398,013 -
15+72 | 2ft.LT. | 1.0-25
EB1-B §8-20 .
A-7-5 98 86 ‘| 61 56 30 26 31.4 RS-2 | B2-A | 56.1-56.8 | Metadiorite | PzZm 84% 0.36 0.17 183.3 9,649 3,484,859 -
15+82 | 38ft. RT.| 3.5-5.0
EB2-B sS-21
A-7-5 100 92 62 56 45 11 49.7 RS-3 | B2-A | 60.3-61.1 | Metadiorite | PzZm 84% 0.36 0.17 186.1 12,051 2,345,641 -
18+09 | 38ft. RT.| 1.0-25
EB2-B $S-22
A-5 99 90 66 48 38 10 34.1 RS-4 | B2-B | 60.0-60.5 | Metadiorite | PzZm 98% 0.34 0.17 178.7 12,305 2,949,611 -
18+09 | 38ft. RT.| 1.0-25
RS-5 | B2-B | 65.5-66.2 | Metadiorite | PzZm 100% | 0.37 0.17 180.8 5,665 1,578,093 -

SHEET 19



SHEET 20

PHOTO TAKEN OF AREA JUST SOUTH OF END BENT 1. BORINGS EB1-A AND EB1-B

IS TAKEN FROM NEAR BENT 1, JUST NORTH OF RR TRACKS.
ARE SHOWN AT TRAFFIC CONE LOCATIONS.

PHOTO
END BENT 1 BORINGS ARE SHOWN IN BACKGROUND.

PHOTO IS TAKEN NEAR BENT 2. BORING B2-A IS SHOWN AT STAKE IN
FOREGROUND AND BORING B2-B IS BEING DRILLED.

PHOTO TAKEN WITHIN EXISTING FIELD APPROXIMATELY 200
FEET NORTH (UPSTATION) FROM PROPOSED END BENT 2.

FALCON ENGINEERING, INC.
1210 TRINITY ROAD

LCON RALEIGH, NC 27607

] =
ENGINEERING PHONE: 919.871.0800
FAX: 919.871.0803

SITE PHOTOS

ROBERTA RD. EXTENSION OVER NS/NCRR FROM
STALLINGS RD. (SR-1161) TO NC-49
CABARRUS COUNTY, NORTH CAROLINA

TIP.: P-5208D

DECEMBER 2012

PROJECT NO.:
G11027.00
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