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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

STATE PROJECT_8.1680401

DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

(34422.1-1)
[.D. NO. R-2320G

F.A. PROJECT_NHF-52(10)
COUNTY_STANLY
DESCRIPTION _US 62 EXTENSION NC 24-27

TO SR 1785

«%ﬁ’%\ 2 ZL ii

3
IE . gD 19 Y 12 1\' - / 14 ; )‘g

souTHSR 11 /" — =oaD TR
10 ;
G\ TN e
/ o SOV
7 20 )
/
b cTR,?BZOG

N
-~ N
%
v
-

DRAWN BY: _J.K. McCLURE _

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

NOTE - 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.

SUBSURFACE INVESTIGATION
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STATE STATE PROVECT REFBRENCE NO. ST e
N.C. R-2320G 1 |12¢
STATE FROLNO. © F.APROLNO, DRSCAIFTION
3442211 NHF-52(10} P.E,
3442222 NHF-52(10} RW & UTIL

34422.3.5 NHF-52(23) CONST.

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAWLABLE 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 (N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SO 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 (S CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS ARE DIFFERENT. FOR BIDDING
ANO 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 S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS 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 OIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

o AEEARE

/

= usy@“c”

INVESTIGATED BY_R.Q. CALLAWAY
CHECKED BY_C.B. LITTLE

PERSONNEL_C.C. MURRAY

J.E. ESTEP

SUBMITTED BY_C.B. LITTLE D.K. BRATTON

DATE __SEPTEMBER 2003

Rewser 1-0/-°S (RBe




<)

R-2320G

[ ]
L

T

TIP PROJEC

34422.1.1

*
[

T

é%%%g%mgmg-geo_rdwy_revl\codd-geo+ech\plonprof\r23209_2lone.+sh

AT

I\projects\r

?mcclure

31-0CT-2005 09;
(7

U - STATE OF NORTH CAROLINA NC|  R23206 [1A|

) DIVISION OF HIGHWATYS ot A —

n 8
o
R

[r—— - . = 7S
g N /- 3442211 NHF-52(10) P.E.
7 e k{’,,@}\; |
Vo e O STANLY COUNTY
frey £ ’ ' [L

NEplL ]
. f}
el AN
\ pillﬂw‘é_ﬁ /

LOCATION: Albemarle — US 52 Extension from the Intersection of US 52,
NC 73, NC 24-27 & NC 138 to Intersect of US 52 and
SR 1785 (Johns Road)

TYPE OF WORK: Grading, Drainage, Paving, Structures and Signals

VICINITY MAP FOR TIP PROJECT R-2320G
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STA 19247400 ~L- END TIP PROJECT R-2320G

Us 2 & NG 73

THIS IS A PARTIAL CONTROLLED-ACCESS PROJECT WIIH
A PORTION (0.6 MILES) OF THIS PROJECT IS WITHIN THE - ACCESS BEING LIMITED TO POINTS AS SHOWN ON THE PLANS.

MUNICIPAL BOUNDARIES OF ALBEMARLE.
CLEARING ON THIS PROJECT SHALL BE PERFORMED

PROJEC

.

TO THE LIMITS ESTABLISHED BY METHOD 1II, PRELIMINARY PLANS
NCDOT CONTACT: CATHY S.HOQUSER, P.E., PROJECT ENGINEER, DESIGN SERVICES ' : J
Y . Y Y Prepared In the Office of: Y  HYDRAULICS ENGINEER Y DIVISION OF HIGHWAYS h
GRAPHIC SCALES DESIGN DATA PROJECT LENGTH KO & ASSOCIATES, P.C. STATE OF NORTH CAROLINA
1011 Schaub Dr, S«ite 202 , Raleigh, NC 27606 519-851-6066
5 25 0 50 100 ADT 2005 = 8'400/'6’100 LENGTH OF ROADWAY TIP PRO]ECT R-2320G6 = 2,948 mi, North Caroling Dalbartt-o;unt of Transportation
ADT 2025 =11,30021,500| LENGTH OF STRUCTURE TIP PROJECT R-2320G = 0.030 i 2907 STANDARD  SPECIFICATIONS
PLANS - DHY = 10 % TOTAL LENGTH OF TIP PROJECT R-230G = 298 mi
= mi, P.B.
50 25 0 50 100 D 60 % RIGHT OF WAY DAIE: Brian A. Wiles, P.E. SIGNATURK: PE
T =9 %* PROJECT ENGINEER ROADWAY DESIGN STATE DESIGN ENGINEER
PROFILE (HORIZONTAL ’ ENGINEER DEPARTMENT OF TRANSPORTATION
( ) YV = 6050 MPH ) FEDERAL HIGHWAY ADMINISTRATION|
0 5 0 10 20 NLETIT:(G lgAiz‘: s
ovemper . QQ
* TTST 5% DUAL 4%
APFROVED
\ PROFILE (VERTICAL) AL AL A A\ _SIGNATURG: R DIVISION ADMINISTRATOR DATE ) )




NORTH CAROLINA

DEPARTMENT

OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SCIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-23206 2

THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

18@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO 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:

POORLY GRADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN .1 FODT PER 6@ BLOWS,
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GDOD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE. HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED ALLUVIUM (ALLUV.~ SOILG THAT HAVE BEEN TRANSPORTED BY WATER.
SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS TUNIFORM_ - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. AL .

AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC,

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

CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

SOIL MOISTURE - CORRELATION OF TERMS

SOIL MOISTURE SCALE FIELD MOISTURE

GUIDE FOR FIELD MOISTURE DESCRIPTION

DPT - DYNAMIC PENETRATION TEST
e - VOID RATIO

SAP, - SAPROLITIC
80. - SAND, SANDY

VERY STIEF, SRA,SHTY CLA,MIST YITH WTERBEDDED FIE SAND LATERSHHLY PLISTE, A-76 ‘SUBANGULAR, SUBROUNDED, OR ROUNDED. MERTHERED NON-CORSTAL PLAIN MATERIAL THAT WOLLD YIELD SPT N VALUES > 100
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION GRSt FINE 70 COARGE GRAIN TONEGUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS CROAIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCk R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS. (< 35% PASSING *200) (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. : GNEISS, GABBRO, SCHIST, ETC.
y FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 A2 aslablas] a7l a2 |aans COMPRESSIBILITY A ERALLINE | SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. a-3 | A6, A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, £1C.
SN MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SYMBOL NN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK I : | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
: LL BEDS, ETC.
% PASSING PERCENTAGE _OF MATERIAL - SHELL
SILT- WEATHERING
* 10 GRANULAR CLAY MUCK, ORGANIC MATERIAL GRANULAR SILT - CLAY OTHER MATERIAL
" 40 SOILS PEAT URGANIL, MATCRIAL SOILS S0ILS OTHER MATERIAL
ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. INGS UNDER
* 200 10 Mx|35 Mx|35 Mx|35 |35 Mx|a6 mn|as mn[3s MN{3s M SOILS TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 18 FRESH HAMMER 16 CRYSTALLINE DINTS MAY SHOW SLIGHT STAINING. ROCK RINGS
LITTLE ORGANIC MATTER 3-5% 5 - 124 LITTLE 10 - 20% :
LIOUID LIMIT 40 x| 41y 40 vk [41 w4 wex [ an e jag ot sons 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,
PLASTIC INDEX 6 MX NP 118 Mx 10 Mx it MN |3 MN D19 M (10 MXJ1T MN[0 MN LITTLE OR HIGHLY HIGHLY ORGANIC 10% >20% HIGHLY 35% AND ABOVE v SL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
INDEX ° 8 8 MX |No MX MODERATE
il L Al e il AMOUNTS OF gg?f: e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPES|STONE FRAGS.), o | oy Ty OR CLAYEY SILTY | cLavEY ORGANIC VA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJoR  GRVEL, WD || S T D | sois | soiLs MATTER v STATIC WATER LEVEL AFTeR 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
VATERIALS |  SaND - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
GEN. RATING <z 0ST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
FAIR TO PW PERCHED WATER. SATUR LOR WA RIN ATA 0D GRANITOID ROCKS, M
S A EXCELLENT 70 GOOD FAIR TO POOR POOR POOR | UNSUITABLE ATED ZONE, OR WATER BEARING STRAT DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNJFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O;Wl_ SPRING OR SEEP WITH FRESH ROCK.
Pl OF A-7-5 SUBGROUP IS =X LL - 38 ;PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE L0SS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED pr— (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK.
PRIMARY SOIL TYpE |  COMPACTNESS OR | peneTRATION RESISTENCE|  COMPRESSIVE STRENGTH 5?¢3Wg&L€%%gg§T§%TDN w1 ow TEST BORING SAMPLE F._TESTED, WOULD Y. T REF!
(-VALUE) {TONS /) DESIGNATIONS SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
CENERALLY VERY LOOSE 2 S0IL SYMBOL @ AUGER BORING S - BULK SAMPLE (GEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
GRANULAR LOOSE 4 TO 18 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 12 70 30 nva ARTIFICIAL FILL OTHER THAN CORE BORING S8 - SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES > 108 BPF
(NON-COHESIVE) VE:ENSENSE 30 70 50 ROADWAY EMBANKMENT SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
v b ST - SHELBY TUBE v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
o= == INFERRED SOIL BOUNDARY
VERY SOFT 2 025 @  MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR
GENERALLY SOFT 2704 @25 10 0.58 =TT INFERRED ROCK LINE e ONETER RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N VALUES < 100 BPF
SILT-CLAY MEDIUM STIFE im0t 6.5 10 1.0 A ETALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND
MATERIAL " - 15 10 30 1702 Trwyet ALLUVIAL SOIL BOUNDARY Lt L SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES DR STRINGERS. SAPROLITE IS
(COHESIVE) EF:J\REH o 2 12 4 seros O & BIP DIRECTION OF O SLOPE INDICATOR TRIAXIAL SAMPLE ALSG AN EXAMPLE.
INSTALLATION CBR - CALIFORNIA BEARING
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK_HARDNESS
( ) ol - VA
SPT N-VALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 10 4@ 60 200 270 & SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
OPENING dtt0 476 200 042 025 0075 0053 ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay AR - AUGER REFUSAL HI. - HIGHLY V - VERY TO DETACH HAND SPECIMEN.
UL L - .- -
(BLORY o8y (GRJ <cssgmso.> (gﬁ';%.) (SLJ ©L) BT - BORING TERMINATED MED. - MEDIUM VST - VANE SHEAR TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 .25 INCHES DEEP CAN BE
cL. - cLaY MICA. - MICACEOUS = - UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED
GRAIN MM 305 7 22 @.25 ees  @oes CPT - CONE PENETRATION TEST ~  MOD. - MODERATELY Y4 DRY UNIT WEIGHT BY MODERATE BLOWS.
SIZE N 12 3 CSE. - COARSE NP - NON PLASTIC MEDIUM CAN BE GROOVED OR GOUGED 8.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE

POINT OF A GEOLOGIST'S PICK.
SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

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

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT

ROCKS OR CUTS MASSIVE ROCK,

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

HORIZONTAL.

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

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

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY

THE STREAM.

FORMATION (FMJ - A MAPPABLE GEOLOBIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
THE FIELD.

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO

1TS LATERAL EXTENT.

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

MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN

SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

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

RESIDUAL SOJL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

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

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

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY. THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
SLIP PLANE.

STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) ~ NUMBER OF BLOWS (N OR BPF)OF

A 148 LB.HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FODT INTO SOIL WITH
A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
THAN @.1 FOOT PER 68 BLOWS,

(ATTERBERG LIMITS) DESCRIPTION SIRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- - SILT, TO SEVERAL INCHES IN 8 RATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.)
iDSSFI-NEFOSSILIFEROUS gtx Ss{t;of;ty E?g&s&g:,f Bg BROKEN BY FINGER PRIEZSESU% MOBE e OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIGUID; VERY WET, USUALLY d - . )
SAT) FROM BELOW THE GROUND WATER TABLE Egzgé‘ F?Qilﬁ?fﬁs TCR - TRICONE REFUSAL VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %m%y&ﬁfigﬁ?% g;"g;g@??ﬁlfi S S DIVIDED
PLASTI‘EL | Lioump LMt 8 SOFT 2TN§ED:§A11LN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY BY THE TOTRL LENGTH CF STRATA AND EXPREGSED AS o PEFCENTAGE.
SEMISOLID; REQUIRES DRYING TD - TOPSOIL (1S - § X
R,;.g\;?s S VET - 60 o OIS TURE EOUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING URFACE SOILS USUALLY CONTAINING ORGANIC MATTER
L PLASTIC LIMIT i - TERM : )
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERT:E—S;‘;E MOREMTHAN o FeET VERY THICKLY BEDDED 5 4 FEET BENCH MARK:
- - MANUAL . . -
om_| OPTIMUM MOISTURE MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE [ cuar ers automatic [ ] WIDE 310 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: i
e — e Cose 1103 X - :
X] e ) . 05 - 0
- ORY - @ REQUIRES ADDITIONAL WATER T0 0 6° CONTINUOUS FLIGHT AUGER CORE SIZE: Ségsﬁcmsz E E’gST'[l)H; :EGEIS ceer Ty LAMILETED ooas - .08 FERT NOTES:
ATTAIN OPTIMUM MOISTURE BK-5t 8" HOLLOW AUBERS - - THINLY LAMINATED < 0.008 FEET
PLASTICITY: O] cve-asc [} wero Facen Fincer its E INDURATION
PLASTICITY INDEX ®1 ORY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC . 25 VERY LOW CME-556 e FRIOBLE RUBBING WITH FINGER FREES NUMEROUS GRAING:
LOW PLASTICITY 615 SLIGHT O casws [ w anveancer TR OTEN GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM 0O 0
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HicH 0 % HenD AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR [ omer [] sounome rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
[ core sr DIFFICULT TO BREAK WITH HAMMER
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D] vae shee Tess 3
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer [ omeer [ omen EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.
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EARTHWORK BALANCE SHEET

PROJECT R-2320G COUNTY STANLY DATE JANUARY 10, 2008 COMPILED BY BRIAN AWILES
EXCAVATION EMBANKMENT WASTE
LINE STATION STATION TOTAL ROCK | UNDERCUT | UNSUIT. | SUITABLE § TOTAL ROCK EARTH EMBANK. || BORROW ROCK SUITABLE | UNSUIT. | TOTAL
UNCLASS. UNCLASS. | UNCLASS. + 20 %
L-8-LREV _ 34+50.00 48+00.00 2,564 2564 5,743 5,743 6,892 4,328 0 3
~- 9+41.69 18+50.00 223 222 3,004 3,004 3,713 3,491 0 [
SUBTOTAL SUMMARY NO. 1 2,786 0 0 0 2,786 8,837 0 8,837 10,605 7819 0 0 0 0
-LREV- 48+00.00 74+2656 LB, 36,550 6,049 20,601 22,182 6,949 15,233 25,229 0 11,321 11,321
- 74+84.25 LA, | 76+96.20 0 0 8,656 8,656 10,387 10,387 0 0
SUBTOTAL SUMMARY NO. 2 36,550 6,949 0 [} 26,601 30,838 6,948 23,889 36,616 10,387 3 11,321 0] 11,321
e 78+53.54 108+00.00 54,213 412 53,801 23,922 412 23,510 28,624 0 25,589 25,589
Y3 13+00.00 17+11.63 578 578 1 11 13 0 565 565
& 4+61.38 26+50.00 35,198 5,296 29,902 21,516 5,296 16,220 24,760 0 10,438 10,438
“SR2- 10+12.35 17+55.00 14,547 313 14,234 216 [ 216 259 0 313 13,662 13,975
SUBTOTAL SUMMARY NO. 3 104,536 6,021 [ 0 98,515 45,665 5,708 36,957 53,656 0 313 50,254 0| 50,567
Lo 108+00.00 126+00.00 25,035 148 25,787 72,809 148 72,661 87,341 61,406 3 0
SUBTOTAL SUMMARY NO. 4 25,935 148 [ 0 25,787 72,808 148 72,661 87,341 61,406 o o 0 0
- 126+00.00 153+00.00 75,154 4,245 70,909 33,698 4,245 20,453 39,580 0 35,565 35,565
5- 10+35.00 21+42.22 15,369 1,441 13,928 1,652 1,441 211 1,694 o 13,675 13,675
Y& 12+00.00 16+48.83 450 450 738 738 886 436 0 0
“SR3- 10+32.00 32+25.00 3,215 3,215 37,288 37,288 44,746 41,531 G 0
SUBTOTAL SUMMARY NO. 5 94,188 5,686 0 [} 88,502 73,376 5,686 57,690 86,915 41,967 o 45,240 0| 49,240
T 153+00.00 162+00.00 7,086 7,086 1,707 1,767 2,048 o 5,038 5,038
SUBTOTAL SUMMARY NO. 6 7,086 0 0 0 7,086 1,707 0 1,707 2,048 [ o 5,038 0] 5038
- 164+50.00 187+50.00 5,935 5,935 1,225 1,225 1,470 0 4,465 4,465
TEMP PUMT -
SUBTOTAL SUMMARY NO. 7 5,035 0 0 0 5,935 1,225 0 1,226 1,470 0 [ 4,465 0| 4465
CRTSIDE | 162+60.00 195+62.00 6,648 6,648 14,357 14357 17,228 0,580 4 ]
Y6- 10+32.00 11+50.00 475 475 0 [} 0 0 475 475
Y5A- 10+26.40 10+70.00 12 12 2 2 2 [} 10 10
SUBTOTAL SUMMARY NO_ 8 7,135 0. [ [} 7,135 14,350 0 14,359 17,230 10,580 [ 485 0| 485
- (eFT SI_DE“ 162+00.00 195+62.00 979 970 5,665 5,665 18,768 17,879 g g
o 16+10.00 17+62.09 64 64 840 840 1,008 S44 0 0
-Y10- 11+00.00 11+83.47 64 64 26 26 31 o 33 33
it 11+70.00 11+86.31 133 133 s 6 7 [} 136 126
SUBTOTAL SUMMARY NO. 9 1,180 [} 0 [} 1,180 16,537 0 16,537 15,844 18,823 G 155 0| 159
[ [
SUBTOTAL SUMMARIES NO. 1-8 285,331 18,804 0 [ 366,527 265,353 18,491 346,862 314,725 150,982 313 120,962 0| 121,275
EST. SHOULDER MATERIAL 9,650 9,650 11,580 11,580 0 0
EST. LOSS DUETOC& G -13,000 13,000 13,000
SUBTOTAL 272,331 18,804 0 0 253,527 275,003 18,491 256,612 326,305 175,562 313 120,962 0| 121,275
WASTE USED IN LIEU OF BORROW 121,275 313|  -120962 0] -121,275
PROJECT TOTAL 272,331 18,804 0 o 253,527 275,003 18,491 256,512 326,305 54,287 [ [ 0 o
EST 5% FOR REPLACING TOPSOIL ON 2714
BORROW PITS g
GRAND TOTAL 272,331 18,804 o 0 253,527 275,003 18,491 256,512 326,305 67,001 o 0 0 o
SAY 272,500 57,500 o

ESTIMATE DRAINAGE DITCH EXCAVATION = 4,350 CY
ESTIMATE UNDERCUT = 7,250 CY (2,250 CY FROM GEOT. & 5,000 CY FROM DIVISION)

PAVEMENT STRUCTURE VOLUME = 24,388 CY

Note: Earthwork quantites are calculatedby the Roadway
Design Unit. These earthwork quantities are based in part on

the subsurface data provided by the Geotechnical

Engineering Unit.

SHEET 3/§24 SHEETS

DATE : 2/8/2008



STATE or NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

P.0. BOX 25201, RALEIGH, N.C. 27611-5201

MICHAEL F. EASLEY LYNDO TIPPETT

(GOVERNOR

_ SECRETARY
September 10, 2003

State Project: 8.1680401 (R-2320G)

Federal Project: NHF - 52(10)

County: Stanly

Description: U.S. 52 Extension, NC 24-27 to SR 1785
Subject: Geotechnical Report - Inventory

Project Description

This is the report of an Enghsh—umts geotechnical investigation for a roadway relocation project of a
section of US 52 in Stanly County, just south of Albemarle. The project begins at the south end, on
existing U.S. 52 about one half mile north of Johns Road, travels northerly along existing US 52 for
700°, then diverges to the west as a 4 lane divided new alignment. After about 2 miles, the planned -
roadway converges with existing NC-138 at the Brevard Drive intersection. From this point to just
beyond the intersection with NC 24-27 a planned 4 lane divided alignment widens the existing NC-

138 alignment. The following lines were investigated:

-L-Line: ..covenen.
) ‘SR

Y4-1 e,
Y5 e,
“YS5A- s
Y6-1 i,
Y8 e,
YO-r s
“Y10-: oo
Y1l
SSR2-% i,
-SR3-1........ e

................... 35450 t0 192474 .ooeeeveeeeveeneennnnn 15,7244
................... 10400 t0 18450 eueiiiciiciiiceeveeennenn. 8501
................... 10400 t0 17455 ceeeeeeeeeeeeicreereeeenenn. 15541
................... 13400 t017459 i 45911
................... 5+50t0 13458 i 3081
................... 1040010 214+74 .o, 117411
veeverveennnnennees JOFOO 10 10H82 e 82ft
................... 10+00t0 11450 ceueiiiiciicieevieereeenenn. 1501t
................... 10400 t0 16450 ...ciiiicicieeeerrireenrennenn.. 6501t
................... 15+10t0 17494 ... 28411
................... 11400 t0 12416 cevveeereereecveeerreeereenenn, 11611
................... 10+50t0 12419 .eciiciiieeeeecceeeenenn. 16918
................... 10+00t0 17455 ccooeeeeeieeeeeeieeeeeeennen. 15511
................... 10400 t0 32425 e 222518

Areas of Special Geotechnical Interest

Hard Rock

The following areas have hard rock within 10 feet of finished grade. Most occurrences plot below

grade, and some are below fill sections. (see table, this page and following)

Alignment From (Sta. & Offset) To (Sta. & Offset) | Comment.

-L- 45+00 46+50 Below Grade

-L- 53+50 75+00 Nearly All Above Grade
1-L- 80+50 85+00 Below Grade

R2320G
Stanly Co.
: Page 2
Alignment From (Sta. & Offset) To (Sta. & Offset) | Comment.
-L- 90+00 93+00 Mostly At or Below Grade
-L- 96+00 116+50 Mostly At or Below Grade
-L- 126+00 135+50 Mostly At or Below Grade
-L- | 140+50 144+50 Mostly At or Below Grade
-L- 147+00 - 152+00 Mostly At or Below Grade
Y-4 15+00 - Within Cut
SR-2 10+44 13+84 Mostly At or Below Grade
SR-3 32+23 ' : 30+72 Mostly At or Below Grade
-L- 158+50 166+50 Mostly At or Below Grade
Weathered Rock

In most cases weathered rock occurs as a thin transition between soil and hard rock. The reader is
referred to the cross-sections in this report for illustration.

Highly Plastic Soil

There are intermittent occurrences of clay with P.I. values from 20 to 30 in the upper 5’ of the

residual surface “cap clay”. There was also one occurrence of clay from a weathered dike in the

sub-grade at 119+00.

Groundwater Near Existing or Finished Grade

The intervals below were found to have groundwater at or near grade during this very wet year,
(2003). In most cases water was found in hard residual soil, weathered rock or rock.

Alignment From (Sta. & Offset) To (Sta. & Offset) | Comment.

-L- 51+75 . ' At surface, below fill

-L- -1 69+00 72+00 _ At and Above Finished Grade

-L- 80+00 85400 | Within 10’ of Finished Grade

-L- 102+00 108+00 At and Above Finished Grade

SR-2 10+00 ’ 15+00 At Grade, Parallel to —L- 102+00

-Y-4- 13+00 17+00 At Grade, Connects —L- & SR-2

-L- 118+00 121+00 Floodplain, Under Fill

-L- 129+50 131+50 At and Above Finished Grade
Springs and Wells

Wells were not noted but there is a spring at —.-118+00, right side and it is indicated on the plans.
An embankment is planned in this area.

Physnography and Geology ’
The project is within the Piedmont physiographic province in the Carolina Slate Belt litho-tectonic
belt. It is underlain by residual soil from weathered slate. The project is stationed from south to north,
so in this case, the beginning of the project is farthest away from Albemarle.
Topographic Setting
NC 138, the railroad, and U.S. 52 travel in parallel lines along north-northwest trending
topographic features. The project roadway begins at existing NC 52 on a broad-topped ridge east
of the north-south rail line, veers northwest dropping into a broad swale where the rail-line is
crossed, then turns north along existing NC 138 to travel to the end. The ridge tops are at
elevations from 500 to 600°, and the intervening valleys are at elevations 50 feet lower, varying
from 450 to 550°.
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Surface Drainage and Geomorphology
The ridges and valleys with a northwest topographic “grain” probably express a regional direction
of jointing that is occupied by diabase dikes in places. This trend crosses an east-northeast trend of
stratigraphy, that is also expressed topographically. The major topographic depression is a north-
northwest valley, exploited by the northwest flowing Rock Creek to the north, and the southeast
flowing Little Jacobs Creek to the southeast. The railroad also follows this valley. On a larger scale
the project area is at a divide between streams flowing directly east into the Uwharrie River, and
streams that flow north or west, then south and into the Rocky River and eventually into the
Uwarrie River. The east flowing streams that run directly to the Uwharrie are “Protected status”
water supply streams.
Geology
The project area is in the Carolina Slate belt litho-tectonic belt which is underlain by slate. The
high hill at the beginning of the project may have a volcanic component resulting in a more
durable rock. The slate is hard, almost flinty when it is unweathered. Joints and fractures
intersecting the bedding planes and slatey cleavage often result in blocky fracture patterns.
- Soils Properties :
Most of the soil on the project is residual soil, though alluvial soil is found in the two major
stream crossings. A general description follows immediately below, and a detailed description of
the subsurface may be found under the segment descriptions in the Geotechnical Descriptive
Analysis section, farther along in the report. '
Residual Soil

Clayey Soil :

Most of the residual soil is either A-6 or A-7, very stiff to hard, with a plasticity index, (P.L.),

value from 15 to 20. Occasional surface samples will return a P 1. value of 20 to 30.

Silt Soil ,

There 1s sometimes a transition zone to weathered rock that returns an A-4 soil classification.
Alluvial Soil , :
Alluvial soil was found in the headwater tributaries to Rock Creek at —-L- 120 and 136. Soft, A-7

- and A-4 soil was less than 5° thick, laying on slate which also was exposed in the creeks.
Alluvial soil not associated with a stream may actually be colluvium or possibly plowed soil.
Fill Seil
Fill, associated with existing roads, is built of local residual source soil. It is thin and will
probably be reworked during construction activities.
Rock Properties
The original rock was a sedimentary unit with monotonously laminar fining upward thin-bedded
fine-grained beds. After metamorphism, the bedding is preserved with a slatey cleavage

overprint. This rock is usually hard to flinty, blue gray when un-weathered, slightly pyritic with a -

blocky fracture pattern.

Groundwater Properties

This area seems to have typical piedmont groundwater properties with an unconfined crystalline
aquifer. The high ground is probably a groundwater recharge area, and the low ground is a
groundwater discharge area. The railroad appears to drain the areas immediately adjacent to it,
possibly resulting in depressed groundwater levels there. The proposed roadway will probably
intersect the normal water table in the cuts for SR-2, -Y4-, and —L- near the at grade intersection
with SR-1906 at —L- 102+00. A spring was found at —L.-118-+00, right side, and is indicated on
the plans. An embankment is planned in this area.

R2320G
Stanly Co.
Page 4

Geotechnical Descriptive Analysis of the Project

The project was divided into 3 segments, for discussion. Segment 1 is the —L- line from the beginning
of the project up to the intersection with SR-1907, Quail Ridge Road and includes any associated
lines. Segment 2 is the —L- line from Quail Ridge Road to the end of the fill section at —L- 141+00, and
any associated lines. Segment 3 is the —L- line from —L- 141+00 to the end of the project at -.-192+74
and includes any associated lines.

1. Station —L.-35+50+00 to Station —L-86+00, Including Y, Y2, and Y3.
Physical Description
The project begins at —L- 35+50, elevation 530°. Up to station ~L-42+00 at elevation 535°, the
US 52 alignment is improved at the present location. At —L-42+00 and elevation 535°, a corridor
for a four lane divided roadway on a new alignment diverges left to a northwest travel direction.
(Y is the new intersection with “old 52” is planned at ~L-46+80.) The finished grade will rise to
555’ at 58+00, then drop to 545> at —L- 74+00, at the railroad. The highway grade is shown at
545 elevation over the railroad, (Y2), elevation 510. Across the railroad, the grade continues at
540’ to the end of this segment at —~L-86+00. The majority of this segment is on cut section, up
to 30’ deep. The segment ends at an at-grade-crossing of SR 1907, Quail Ridge Road, (Y3).
Soil
Most of the soil drilled in this segment was residual, but a little transported soil was noted.
Residual Soil
Most of the soil from the beginning to the railroad is very stiff to hard A-6 with some sections
of A-7. After the railroad crossing, all of the soil is very stiff to hard A-7.
Transported Soil
Intervals of alluvial soil are mapped at 62+00 and 68+00. These areas are topographic dips in
the landscape and are probably colluvium, soil transported down-slope a short distance.
Rock and Weathered Rock
As illustrated in the section of this report Areas of Geotechnical Interest, this segment had the
largest occurrence of above grade rock on the project. This rock outcrops as narrow “ribs”, rising
up to 6’ above the ground. The actual rock line in this area is probably very uneven, and
excavation may produce some large unwieldy rocks from the first cuts.
Groundwater
Areas of shallow groundwater are presented in a table in the Areas of Geotechnical Interest,
section of this report. Additional groundwater may be encountered in the large cut centered
around 58+00. (Hard rock prevented drilling to depths where water could occur.)
2. Segment 2 is the —L- line from Quail Ridge Road to the end of the fill section at -L-
141+00, Y4, SR-2 and SR-3.
Physical Description
At —L- 86+00 on existing grade at elevation 540, the roadway generally follows topography in a
gradual decline to the intersection with SR1906, (Y4) at -L- 103+00, elevation 502. SR 1906 is
shifted to the north and provides access to SR-2 that runs parallel to —L- for 700°, all in cut. The
roadway then climbs to about 510, which is maintained to the end of the segment at 141. From
102+00 115+50, the roadway is in cut.-up to 20’ deep. From 115+50 to 126+00 fill, up to 35’
thick, bridges a small stream valley. From 126+00 to134+00 cut up to 15’ is required, followed
by fill up to 25” thick from 134+00 to the end at 141+00. SR-3 is parallel to and north of —L-
from ~L- 1314+00 to 151+00. SR-3 is on 30’ of fill where it crosses the un-named creek,
otherwise on the part parallel to Segment 3, below, SR-3 is mostly close to natural grade.
Soil
A floodplain with alluvial soil was found from 118+00 to 120+50; otherwise, all soil was
residual clayey or silty soil.
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Clayey Residual Soil
A consistent pattern of weathering was noted in the residual soil: At the surface the soil was
brown or gray with a trace amount of organic humus. This is followed by no more than 8’ of
weathered, very stiff to hard, clayey soil with red-orange-yellow oxidized iron colors. Below
this the hard clayey soil continues for up to another 8’, but with reduced iron colors such as
light olive green. Below this, rocky soil is quickly followed by auger refusal on hard rock.
Other Residual Soil
One boring at 119+00 was completed in material interpreted to be weathered diabase.
Alluvial Soil
Three borings were completed in the alluvial soil near —.-119+00. The alluvial soil was wet,
“very soft to medium dense silt or clay soil.
Rock and Weathered Rock
In this segment, rock or weathered rock, was commonly found, but mostly occurred below
planned finished grade. Limited rock cut occurs on Y4, while some weathered rock will be
encountered on SR-2
. Groundwater
Groundwater was found in the upland recharge areas as noted in the Areas of Geotechnical
Interest, section of this report. Water is indicated within the cut section of Y-4 SR-2 and —L-
where they come together at SR 1906. A spring that was found at —L-118+00, right side is
indicated on the plans. An embankment is planned in this area.
Segment 3 is the —L- line from —L- 141+00 to the end of the project at —L- l92+74 and Y5, Y9,
Y6,Y10, Y11, YSA,
Physical Description
Most of this segment is built on grade, including the “Y” lines. The proposed grade begins at
510’ elevation, and gradually rises to 538’ at 159+50” with minor, balanced, cuts and fills. From
159+50°, the road follows grade down to 162+00 where the alignment merges with existing
NC138, and continues to descend to the end at 192+74 and elevation 496°.
Soil
Residual Soil _
In this segment with few cuts or fills, drilling was sparse but indicates a thin residual clayey soil
of less than 10’ thickness over rock.
Alluvial Soil ‘
No alluvial soil was found on this segment.
Rock and Weathered Rock
Rock is in the subgrade at about 10’ below existing surface.
Groundwater
No groundwater was found, though it is assumed to exist in fractures of the rock below grade.

CLOSING STATEMENT

If any significant changes are made in the design or location of the proposed roadway, the subsurface
information and interpretations will have to be reviewed and modified as necessary.

Respectfullg%/t/

R.Q7Callaway,L.
Project Geologlst

W
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R-2320G 27
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
Y PRELIMINARY PLANS
A DO NOT USE FOR CONSTRUCTION
INCOMPLETE PLANS
DO NOT USE FOR R/ W ACQUISITION
585 8l
R
EAL
e BEEmmEh i e
I RolalghAC 27606 _(909) 233-6125
545 % 0. 8 545
[=]
ul 90+0p ~L~ 92+0p ~L— <
540 & 50.04 LT, L 540
% -, n
}?é{l\?gmi‘ o o <l 5
535 s rricLar | g 8 8 alw 535
glo 8 | %3 1%
530 é_} AR a1k Ll 530
0 ] Q [
0 -9 Qs sl
Q1 zlg glad g|d
525 7ol \\\ oju 525
— I~ —— - 98+0p —L-
| ~ ~_ | 700
520 . 520
3 - .
LT 4D, sTHF MOWT
5i5 ¥ SILTY GLAY by 515
OND —F - <
V.C. -1 8|8 ]
| —S5I0 233 yi glg a0 |
H + {0
S, = 65 mof ol WEATHERED R
508 = 505
a
500 500
495 495
490 490
|.485 485
480 480
90+00 92+00 94+00 96+00 98+00 99+00
——
560 b1 560
Sl3
-
555 &l 555
zla
550 550
545 . 545
Q
? 90+0 g
540 d 212 540
96+0D L 5 Horor e
535 70.04 RT. CLA >rd' 535
° P ‘gx VAL I &
530 g_” o T F...A?fﬁsgjglllz'&g C%TAllgF M 530
+ |9 -
] - ~ \
525 olB - o ™~ 525
> DRY
ajud NM eo
/20 (62405} % 590
= b
W H
5I5 é_ S Si5
3
£i0 V.C. W 50 |
320
5085 5 mp L] THE] 5085
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500 500
| 495 495
490 490
485 485
480 480
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SOIL TEST RESULTS 3 komwﬁr_nzeggloe anmuugg
% BY WEIGHT % PASSING SIEVES| )
SA%%LE OFFSET| STATION mggll?VfL A{‘JALSX!S’S'O LL} PL.L C.8AND | 7.SAND | smrloLay| 10 40 200 MOIS’ZB'URE ORG%MC ENGINEER ENGINEER
55- B0 10, 00-1,50 14-6(3) 76 5 - - - - —y
s8-8 s e LT s 5 L. - = PRELIMINARY PLANS
§S-110 F 5,80 14-6(2) 5.4 16, : :4 49 ] 4 N = DO NOT USE FOR CONSTRUCTION
— A— INCOMPLETE PLANS
DO NOT USE FOR R/ W ACQUISITION
s ESamel Lirmnne
2 AC 27606 _(319)233-8125
o o
S & o
w0 Fie [=]
+ =1y %
8| - Si8
Q|8 5l I8
> =| -
ofu i
525 6804 V:Es -
RESIQUAL
K =|165 150°jV.C.
RED- . STIFF TO |HARD
520 .S. = 65 mp =} ﬁoz.grmcvz‘fm s =1455 £o0)
3 .S. = 30 mpt N
8l E05+ao I~ 106+40 L s 10480 112+0b -1
55 o 3B 50.00 LT 0q LT, Ao — 70.04 LT 515
g : Ty |3 '&c BN e 108+40 1 I o I e al
. S5-36 || >3 —_ -+ | —-— T | o b ™~ 70.0Q LT. _ — ~| BES[DUAL . 510
>
—— 101+80 -~ e NN RED-ORANGE SOFF TO STIFF ~ I N L pal SR
] A . MOIST, SILTY CLAY] g — ) - -
505 N | 25.0¢ LT. ™~ T 1« - - +0.545T9N10800% rbp ordvae 1 sTIFF| TO HERD e05
- —
~ ] e -
~ _ — ~ = Pl — e 3in7 +Q.645 1% |-
a0 RESIDUAL 350974 | zsibbaz, Q.64 |- can
=
BRN |MED. §TIFF 10 HARD MOXT -1 rHERED ROCK :
oW [0 11;:% PLASTIC (oma%m%-ox—ffzw SLATE 20/ Z 495
=y TR HT=1= NM Tl
=T diy |
490 -3 P S i ;. 7 490
=" NON-CBYSTALLINE i ATE AR
NON-PRYSTALLINE|  phy 0z OCK \ wes)
485 ROCK] (32509) /8 = 1 485 |
i P! RED-ORANGE SOFH TO 5@11'?
° ole 8|_  |SANDY SILTY CLAY|ALLUVIUM) 400 v.C. g
480 qé =10 &2 K4 232 g 480
? wlo =g D.S.=165 mph R
b 3149 9% Sig
475 hod 2 =] &l B 475
T = zld
o a
470 470
99+00 100+00 0I+00 102+00 103+00 104+00 105+00 106+00 107+00 108+00 109+00 10+00 1+00 12+00
565 565
BM %2 EP'KE N BASE OF 32* °A§7 BM *13 BPIKE [N BASE OF B* PINE]
£e0 04’ RT. OF L.~ STA. 101+8]1.24, EL.534.48 57 RT, OF -~ STAL ni+08}75, EL. 541.76 £en
555 585
— —
550 550
545 545
540 - it - T 540 |
L Gg}}fN
535 ; ' STONE: 535
110+40 -L-]
0.04 RT. 112+ G0 -L~
520 70.04 RT. 830
—
381061 108+ 40 -L~| -
525 ooty EH 60.00 ET. + RES{DUAL 1400 BT, — 525
< T 105+40 -L- R e i -~
o0 S.- 80 m ° 50.00 RT.| - VERT, CLEAYAGE | — ~ia
8 - — — -~ - - MED,|STIFF 1O V, STIFF
99+80 L 103+d0 —L- 8 — L /L ] ;
515 70.0 RT. 70.04 RT. i3 - pLOIST §% L - ; kesipar, N 9ISt SITY LAy
e |~ ™ o A ot s B ¥
50 BRN MED. STIFE MOy =la A £ " S oLIDigeD St : e . £10
- f 2 =
2 “; ~ - SLATE) 4 rep|70 1gmT oRERN
1z = — " &y, sTIpE TO MOIST
505 T <~ RASIDIAL ~ +0.5444%541.0890% < CIAYE?AE%EIKQE
e T . % TEAE i ] i
500 T — ~ " AV o 5 mlé?l% e - |- - m%
S Tica T NON-CRYST, Y L= - Yy
NONJCRYSTHLLINE ROCK mamwnﬁg sthre RYT 7,,@,%5 P LT =2
495 'RT. FRACTURES) S % opkrT 5 NM 495
2R (#503)
gls &
490 =1 0=1 P o i THERED ROGK 490
3 Ry cgrgpuang o s
8 s|v h e -_55 o o
n.l o Pt =)
Sls
—480 SOIL TEST RESULTS . e 480
AP AASHTO % BY WEIGHT % PASSING SIEVES| =1
415 o |oreser| sramon | nBERVE | GHRY |nn| el o o Tr e ] anrlaar] o | & | 5 |Moistura|ordinie 2o 415
§5-105 | 60 BT | 105100 13.80-6.30 [A-7-5(8) |46 13| §0.1 | 6.1 |21.4[45.4] 100 | 74 | 65 - -
S5-106 | 50 RT| 10500 113.80-15. 30 A-4(6) {371 10| 26.6 | 73.7 126.1134.5196 | 76 | 61 - -
470 ] I I ] ] I I I I T ] ] ] ] I I I I 470
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| R-23206G 29
SOIL TEST R'EGSBIJ%?;S PASSIVG SIEvES] » ) BM *14 | SPIKE| IN BABE OF |12 SWEETGUI ROADWAY DESIGN HEYDg:«#LICS
SAMPLE | oppsar| sration | nRERHE | MASHEO | Lo Pt e e T 0 |orsums|ondivie 5t RT. OF |- STA.122+30.39 |EL. 47D.38 ENGINEER NGINEER
8- T 0 _|4.20-5. 5-6(0] 0.6 | 14.3 |14.730.3] 43 - .
88113 |70 TT] 117400 10.00-1.50 [A-7-6(10] 4 7 44 s0.gls6.61 7T ER— PRELIMINARY PLANS
SS- 70 LT H 4. 00-5. A-6(185 i . . N 7 - = DO NOT USE FOR CONSTRUCTION
S5-114 | CL 200 [0, 001, 1-7-?2)4 5.6 15 71 48. - - A— -
= CL 00 |4, 00-5. A 7-5(29)| 65| 271 4.2 119.9 [35. 414 0 - -
S5- [ i =10, 50 |4-7-5(8) 151 20.4 139.5 0 0 = z I&SE&%E&E r/};:: Agolzl‘g'l‘gbls
525
RESH}):%L RE):E%MDJAL 0 )
RED-D; MED| STIFF E MED, STIFF MOIST
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520 MO G "s oot A R 76 0 255-g1%5
N D STUF 1 -]
T - A 113+4p L / [ ss_m Al I 8 515
! 114+40 -L- e o (26 + Ok —L~
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B NSE MOIST S bl 4
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—
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-
—~
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M i [3‘ (B)RED-ORANGE WET MED, STIFF MED. PLASTIC SILTY CLAY (ALLUVIUM)
480 ~RESIDUAL C) TAN V.SOFT TO SOFT WET SILT (ALLUVIUM) 460 |
RE}’ O R iy T LA s Gy mESIDUAL)
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N—
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o M2 l' id s SN Sl o N 8 _ | REsipuaL | 495
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SOIL TEST RESULTS noww/jv‘:iggtm HvoxAuugso
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A-6(6) L L2} 44, [ -
A-7-5( 46. 9 - PRELIMINARY PLANS
A== ( 44, - DO NOT USE FOR CONSTRUCTION
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INCOMPLEFTE PLANS
DO NOT USE FOR R/W ACQUISITION
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.
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g
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PROJECT REFERENCE NO. SHEET NO.
R—-23206 3/
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
BM %20 $PIKE :
3 RT.|0F -L} sTA.Jles+i8]6, EL. 528.13
PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION
497 Waters Edgs Drive,Sulfe 235
540 s _ WA RalelghNC ettt o535
2o 3jor v.c
535 M K = 135] 535
bed ] g D.S.E 60 fiph i
530 2l $lg ol | & 530
2|8 Slo|  19+50.0p -v6
£t _—: ] M|~ 25.00{ LT. 525
=3 P — E
QAONE T B =t Fl@ <[ +46019 L1 3401Vv.C
. e .C.
£90 —_—T—. ald 50.12RT. K 998 520
S e e lo v | * RESIDUAL g D.S. = $0 mph
] - — ~ OTIVE-TAY STIFF MOIST p
55 00| on &84 * CLAYEY CPE.SANDY SIAT b.32144 | -3 Qo @] g5
e = A i i =+ == T o T
1N 5& — t 2
210 L T3ty (42303) = m— 213 510
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200 v.g o 2| =1 |
505 K =174 Qw g x B— E 505
D.5. F 60 dph oF & ™ T P
= g™~
500 z 4 ) 500
e ¥ {13 ~ o e SO {+oATEeY
LI 2 STm
495 gld il ~ e L 495
X3 —~— &7 o
- § 1] T o~ — 3|8
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o
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545 SOIL TEST RESULTS 545
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e SAMPLE | oppsgr| srarion | nRERCE SR i) Lt eereTeene T e T 2T 30 | Morsrvre|ordanc] 540
8- F 00 10.00-1.50 | A-7-8(19] : : . = .
88- + 4.10-5. 6 A-7-5(13)} 4 N 45, 0 - -
538 88- g .10-10.60 JA-6(11 . 48. 0 - - 535
- 77380 Y17 0,00-9.00 1A-7-6(14)] 4 5.7 : - -
530 ' 530
605 BN %22 nga IN BASE OF POWER|POLE con
169" RT. OF -|.- STA. 192+49.22, L. 494.39
520 340" V.C 520
H =98
o D.S.§ 50 m 16¢ V.C. "
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] e ; 4 Iy
_‘_ OLIVE STIHF TO HARD s o 38 a0y,
a0 I — WEMWW FLASTRC 8|4 8 olo PLEn_psy 490
O ie QR -
~ e ke § B2
. 220" V.C. 3(8 &l 485
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= . f i a
480 D.S.={50 mgh z
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ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

PRELIMINARY PLANS

BM %23 | u DO NOT USE FOR CONSTRUCTION

334’ LT, OF {L- STA.199+5.87, EL. 484.78 A— INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

| R 457 Wotars Edgo Deva,Sults 235
520 B BT e e oy 0%

515

a0

505

500

490

485 — = — £x67140 ke 133 U0uaDA.e RoL8s7-lr us-se—sbr-
0 —|— ls 5 oy
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PROJECT REFERENCE NO. SHEET NO.
R-23206 33
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
BM [*6 IKE IN BASE| OF POWER HOLE » PRELIMINARY PLANS
= FhA4+12:43-E-533:39 DO NOT USE FOR CONSTRUCTION
— h
INCOMPLETE PLANS
DO NOT USE FOR R/ W ACQUISITION
END GRAQE
STA. 15+$.00
BEGIN GRADE EL B
~Y4 STA. [0+47.00 W A 49i7 Waters Edge Drive Suife 235
~(3 STA. 6+80.00, 47| RT. Roligh¥C (99) 233-8i25
eas EL.|54L14 } MINMUM 2.5' OVERLAY cee
> Z
< =]
) = —
560 olﬁ S - 8680
sl3 2E B
300{V.C. e 32 L
555 - pra e FAR S 555
e Sl ) b.5.= §5 moh g 2le <lo s
ceq T gl 3le Sl Gl & SE — 550
e | | e 1-F
S 9l . =1 . T 545
. ala ala -
+0.5653%1 ~2,79b ¢, | |
540 A s 540
— L b |
et T T - — s [—) o e
838 STE=F ._o:%? S : 535
7 3
530 2 slp 530
3 = i olw
g% <L afm
525 4ld 1oveGr Z A 525
K 3 4 o 3
520 .S, = $5 mpH =« =50
515 515
510 a0
508 505
500 : : ) 500
10+00 I+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00
r____J —
515 - al5.
50 5i0
505 505
500 500
| 495 495
490 490
485 485
480 : 480
475 § 475
470 v 410
10+00 1+00 12+00 13+00 14+00 15+00 16+00 17+00
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ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

 — —— ) INCOMPLETE PLANS

DO NOT USE FOR R/ W ACQUISITION

ENJ GRADE
-Y3- STA[(T+I6B
-L+ STA. B5+91.85, 47/ LT. W A 49(7 Waters Edge Drive,Sulfe 235
1 L7 Ralelgh A (909) 233-8125
BEGIN GRADE
STA. 13+p0.00
. 548.87
555 - 555
b.7873; 218
550 _— s 550
L] —] L s
I e, Tt — &l
545 — B 545
— l:‘d.?g Y
—T o %
540 . E' [=3 N 540
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530 35 'V%. bl b 530
K=5
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525 _ 525
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515 515
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500 . 500,
1I+00 12+00 13+00 14+00 15+00 16+00 {7+00
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PROJECT REFERENCE NO, SHEET NO.
R-23206 35
~ SPAUE ROADWAY DESIGN HYDRAULICS
Fya- 4Ta 134073 ENGINEER ENGINEER
840 . L STA-IOI28.65- K7 LT. 540
=il
F|8 [t Sop8 PRELIMINARY PLAN
535 = 0 DO NOT USE FOR CONSTRUCTION 5
—d
r | wijul
INCOMPLETE PLANS |
830 8 FI - DO NOT UsE FOR R/W acauisition 530
*| g S ; 2] %
£o5 BM * i;l}!-: IN HASE 0 :I-ﬁ Bls 2] g 2 525
BEGIN GRADE ’ ] B S| ol
STh S+60.00 Scl 2y BLTTomA it v o o
EL} 497.1
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