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DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION
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THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOQR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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SHEET TO. AL
No. SHEETS

N.C, W-5121 1 |37
STATE PROJL.NO. F.A.PROJ.NC. DESCRIPTION
41885.L1 STPHRR-0041(28) P.E.
41885.2.1 STP-0041(28) R/W & UTIL.
41885.3.1 STP-0041(28) CONSTR.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE NVESTIGATION ON WHICH IT 1S BASEC 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 SOL TEST DATA AVALABLE NAY BE

REVEWED OR INSPECTED !N RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPQRTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SO TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOLNDARIES ARE BASED ON A
GEOTECHNICAL WNTERPRETATION OF ALL AVARLABLE SUBSURFACE DATA AND MAY NOT NECESSARNY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETNEEN SAMPLED STRATA

WITHN 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 SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR soL
MOISTURE CONDITIONS MAY VARY CONSOERABLY RITH TME ACCORDING TO CLIMATIC CONDITIONS INCLUDMNG
TENPERATURES, PRECPITATION, 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 OFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT OOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE. NOR THE INTERPRETATIONS MADE, OR OPINON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDE! T SUBSURFACE
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR

ANY REASON RESULTING FROM THE ACTUAL CONDITIONS

TIONS AS HE DEEMS

THOSE INDICATED IN THE SUBSURFACE INFORMATION.

AT THE SITE O NG FROM

PERSONNEL
SUMMIT CONSULTING

DON DEWEY

ANDREW

NASH

MIKE BRANDON

JASON PEGRAM

JOSH SUMMEY

ANDY CRUMBLEY

WILLIE DUGGINS

NVESTIGATED BY ANDREW NASH

CHECKED BY. ANDREW NASH

SUBMITIED By DON DEWEY

DATE JUNE 2009
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PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 41885.1.1 (W-512D 2
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL._DESCRIPTION 1 RIPT TERMS AND DEFINITIONS
NOICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FIE 10 CORSE. WORCORSTAL PLA WATERIAL TWAT IF TESTEG, WOULO VIELD So1 PEFUSAL. W I EED
SOIL IS CONSIDERED 10 86 THE UNCONSOLIDATER, SEMI-CONSOLIDATEQ, OR WEATHERED ECRTH MATERIALS AT LS a1 SOI PARTICLEG ARE AL APPRONATELY THE. SO0 SIZE. 2D ROCK LINE INDICATES THE LEVEL A1 WHICH NOW-COMSTAL PLAIN MATERIAL VOULD YIELD SPY REFUSAL. SLLUVIOM (ALLUV. : SOILS THAT HAYE BEEN TRANSPORTED BY WATER,
190 ELOVS FER FOOT ACLORONG. 10, STANDAID PERETIW 1N TES3 AASHID 306, Ao DT8G5, SOK AED - DOICATES & MIXTURE OF UNIFORM PARTICLES OF Tw OR MORE SIZES. T KA CONSTAC PLAI NATERIALs 1H€ TRANSITI(OF BE THEEN 3011 o VRO 15 O VEN REPESERTED Y A e | UEER - A WATER BEARING FORMATION OR STRATA.
el - g \ AIN NAT E T 1 1 —
CLASSIFICATION S BASED (M THE MSHIQ STSTEM, BASIC DESCRIPTIONS CEMERALLY SALL ICLUDE: m—W "}' m;.;ug:'m’&,'" ERIALe THE TRAGITION BETEEN SO1L A0 1§ OFYEN REPRESENTED BY A 70 | \enaCEQUS - APPLIED T0 ROCKS THAT MAYE GEEW DERIVED FAOM SN0 OR THAT CONTAIN SMNQD,
25 MNP DOICAL COPOSITION, KRR ARITY, STRICTORE, LASTIEIT, E1C. EXlobLEs oo THE AMGULARITY OR ROUNDNESS OF SOIL GAMNG IS CESIGNATED BY THE TERMS: AMGILAR, S A 0.0 TOLL O D e i LAy N AOSITIN. 46 SALE. &L ATE. ETC.
 GALSUTY NSO PUSTC 7 SUBANGLLAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT wOULD YIELD SPT N VALUES > 108 y *
YA ST QU107 W LTS it K9 4 e ROCX W1 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER TWAT S UNOER SUFFICIENT PAESSURE 10 RISE AGOYE THE LEVEL
A M T ™ TG COAE AT TOEO0S R e TR iIE RooaTraT AT WHICH 11 |5 ENCOUNTERED, BUT WICH DOES WOT NECESSARILY RISE 10 OR ABOVE THE
GENERAL GRANULAR MATERIALS SKI-CLAY MATERINLS ORCANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USEO IN DESCRIPTIONS pesTaLL WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUOES GRAMIYE, GROUND SURFACE.
cLass, 15 35X PASSING 2081 (> 3% PASSHG 2000 WENEVER THEY ARE CONSIDERED OF SIGNIFICANCE, GNEISS. GABBRAQ. SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONTE,
o a1 |a3] a2 ad[as[ac]ad| anaz |adas TOMPIESSIBILITY MO CRTSTALLIN Ty e T T P T T P ROCk 1PE | COLLUYILM - ROCK FRAGHENTS MIXED Wit SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTIOM
o T o oy et WCOERATELY COMPRESSIBLE Cloold L1dIT EQuAL 10 3180 T GO Tac PLAN-SEEMENTE  CEVENTED-eT0- RODK, BT V7 W07 VIECD ol
S LY L L K  TOASTAL PLAIN ¥ NOT VIEL 1 o1
Swo, RN HIGRY COMPRESSIALE LIOUID LIMIT GREATER Tha 58 SEOENTARY Roox [T T SPr REFuUSAL, ROCK TYPE INCLUDES LIMESTONE, SMOSTONE. CENENTED R D o o tncate, "ECOVERED IN TI€ CORE BAWEL OWIGED Br 1014
|¥ Dessina SiLT- - WEATHERING DIXE - A TABULAR BODY OF [GNEOUS ROCX THAT CUTS ACROSS THE STRUCTURE OF AQJACENT
1 . . CRMMLLA ¢ ay | UK QRCANIC MATERIAL CRAMLAR  SILT - CLAY A ROCXS OR CUTS MASSIVE RAOCK,
SOILS SOLS S0ILS QIHER MATERIAL ,
= 200 |15 wxfos sex] 10 sex)on seln ser|m sextan vl 36 ven |36 ]38 sen] 36 seq Sois TRACE OF ORGAMIC MATTER 2 - 3% 3- 5K TRACE 1- 1 Fres NRRER I CRTSTALLIE, T oS AT SOV SLIGAT STARNG. SO0k RINGS ek T, TLE AT WSHCH & STRATIAC OR ANY PLAWAA FRATURE 13 INCLIED FRow &
LITILE ORGANIC MATTER 3-8 8 -1 m . * -
10U L1 149 1ex|4) 2oy op 1ex mula fd ] ke el R LT MODERATELY ORGAMIC 5.1x 12 -28% u.s ';. . 2:,, VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEW, P 1 P TH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
F&t MEEX| 6 Mx NP L1e mx |18 M 00e 111008 10 otx |10 MxiNr e |97 0 LITTILE OR uigLy | HIGRLY ORGANIC b3 28z HIGRLY L AND ADOVE v S F‘RY:TN.S ‘!'A'L.l:‘l!::.u:ﬂ:"" FACE SHINE BRIGHTLY. ROCX RINGS UNDER HAMMER BLOWS IF THE LINE OF D)P, MEASURED CLOCKWISE FROM NORTH,
woP poEx| e ) [ 2 e |12 Ma[16 #x[io x| MODERATE SROUND WATER CRYSTALL . . T 1 T
| [ e [swm]zmumls aoms ¢ | e GROUND WATER e ROCX GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK P 10 B T 10 DC O P10 e P, EEN DISLACENENT OF Ti€
VSN, IWESSION FRNEL e | ity or cLavEy | sty | cuaver | ORGANIC v _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING an 1 INCH, OPEN JOINTS MAY CONTAIN CLAY, [N GRAN}T0I0 ROCKS SOME OCCASIONAL FELOSPAR
:'m M.s;nnn [swo GRavEL a0 sa0 | sois | sons MATTER b 2 STATIC waTER LEVEL aFEn 24 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCXS RING UNOER HAMMER BLOWS. EISSILE, - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
::‘l; Lo HORS MODERATE smF'I:;" "“‘".‘:,Tzramwlm%%;:é:m‘mwm!mci‘o.sv' ':w: ws FLOAT - ROCX FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODCED FROM
FAIR 1 2&. RCHE| ZONE, TRAT MO0 GRANI ROCXS, o PARENT MATERIAL.
s 4 EXCELLENT TO ramropoom |00 | Poe fusumac PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA OULL SOUND UNDER HAMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS CONPARED
SBGWE 03| ——— with FRESH ROCK, FLOOD PLAIN £P) - LAND BORDERING A STREAM, BUILT OF SEDINENTS DEPOSITED BY
PIOF 4:7-5 SUBCROWP IS = LL - 30 +P) OF A-7-6 SUBGROLP IS >1LL - 39 WOOERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINER, (N GAANITOID ROCKS. ALL FELDSPARS DL | o o oire
CONSISTENCY LL SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCX SHOWS SEVERE LOSS OF STRENGTH _:.m_'m.w.- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGMIZED AND TRACED IN
RNGE OF STNOAD | RANGE OF UNCOW NED - DUOO.SEV.  AND CAN BE EXCAVATED WiTH A GEOLOGIST'S PICK, ROCK GIVES TTLUNK SOUND WHEN STRUCX. *E FIELO.
PRy SOl TIE | O ey [PEETRAliON TESISTENCE | COMPRESSIE oo ool @ s e LESIAATIONS i IESUEL WD YHID SPY PEFIEA JOINT - FRACTURE IN ROCK ALONG WCH NO APPRECIABLE MOYEMENT HAS OCCURRED.
Qs f S - BULK SAMPLE sEvERe ALL ROCX EXCEPT QUARTZ DISCOLORED OR STAINED. ROCX FABRIC CLEAR AND EVIDENT BUT REDUCED ) .
GENERALLY VERY LOOSE «“ 301 SE0L P awer s v IN STRENGTH 10 STRONG SOiL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAQLINIZED 10 SOME | tEooc, 0 S*ELT LIKE RIOGE OR PROECTION OF ROCX WHOSE THICAESS IS SHALL COBIRED 10
ey L00SE a0 $S - SPLIT SPOON EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY FEMAIN. -
MATERIAL MEDIUM_DENSE 19 10 38 A ARTIFICIAL FILL (AF)OTHER CORE BORING SAMPLE ¥_IESTED, YIELOS SPT N YAUES ) 199 OFF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT [N ONE OR MORE DIRECTIONS,
- DENSE 2 70 30 THAN ROADWAY EMBANKMENT -Q- 1Y 1 - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
NON-COHESIVE) T . v VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
VERY DENSE 25 - INERRED SOIL BOUNDARY il W SEV)  THE MASS IS EFFECTIVELY REDUCED 10 SOIL STATUS,WITH OMLY FRAGMENTS OF STRONG RoDx | SOILS USUALLY IADICATES POOR AERATION AKD LACK OF GOOD DRAINCE.
VERY SOFT @ Y] MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 & DEGREE SUCH THAT DMLY MINGR WATER - WATER MAINTAINED ABOYE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SeFY 2104 025 10 659 % INERRED ROCK LINE RS - ROCK SAMPLE YESTIGES OF THE ORIGINAL ROCK FABRIC REMADL  J€_TESTEQ, YILOS SPT N WALUES ¢ 109 GFF | INTERVENING IMPERVIOUS STRATLM,
o o pRLAA o8 %0 is s A e EATION RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REQLCED TO SOIL. ROCK FABRIC MDY DISCERMIBLE,OR DISCERNIGLE OWLY [N SMALL AND FESIOUA, ESI SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCX,
COHESIVE) VERY STIFF 1510 2 2104 Sow? ALLUVIAL SOIL BOND S INOICATOR saPLE SCATTERED COMENTRATIONS. QUARTZ MAT BE PRESENT 45 DIKES OR STRINGERS. SAPRQLITE IS SIGNATION (DS - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD fd e - CALIFORNIA BEAR - MIRE, — ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN &ND
mam  DIP & OIP DIRECTION OF INSTALLATION CBR - CALIFORNIA BEARING
TEXTURE_ OR CRAIN SIZE > o stRucTumes RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O o1 v VERY WRD  CANNOT BE SCRATCHED BY XNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SSEQUL SA0) - FESIOUAL SOR. THAT FETANS ToE FELIC STRUCIURE OF FAeRIC OF e
U.S. STO. SIEVE SIZE 4 8 4 e 220 2 ®  SOUNDING RoD @- SPT REFUSAL SEVERAL MARD BLOWS OF TE GEOLOGIST'S PiCX. PARENT ROCX. . RUSIVE BODY OF IEOUS ROCK OF MATELY UaqF O THIDOESS 20
OPENING 0at 476 208 042 08 0a7s @953 e Sl - APPROXIMATEL Y Y
HARD t‘:;u :' m}oﬁe& :u;: OR PICX OMLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULOER COBBLE GRAVEL coamss ;’:, SiLY cLar AR - AUGER REFUSAL H), - mau w - MOISTURE CONTENT PATELY CAN BE SCRATCHED BY KNIFE O < on S 10 025 INOES DEEP CAN E 70 THE BEOOING OR SCHISTOSITY OF THE INTRUDED ROCXS.
LR €08l TR =9 L BT - BORING TERMINATED MED. - MEDIUM v - VERY “o0E SCAA PICX. GOUGES OR GRODVE! . TRIAT TNAT RESULTS FROM FRICT arart
LS00 | S0) L.~ CuLar MICA. - MICACEOUS VST - VNE S TEST | WO EXCAVATED Y HARD BLOV OF A GEOLOGIST'S PICX. HAND SPECINENS CAN BE CETAGHED SIOEISIE. " POLISIED 4D STRIATED SUFACE THAT FESILTS FRON FRICTION ALOG & FarT 07
GRAIN MM 305 ) 28 028 ) . " . - wEAT BY MODERATE BLOWS.
CPT - CONE PENETRATION TES MOD, - MODERATELY WEA, - WEATHERED ¥ TRATION TEST PENETRAT 7 13- MSMGER OF BLOVS 4 OR BPF)OF
oZE I 2 3 CSE. - COARSE ¥ - NON PLASTIC < UNIT WEIGHT MEDIUM AN BE GROOVED OR GOUGED 8.05 INCHES DEEP BY FIRM PRESSURE OF KWIFE OR PICX POINT.
T wEiGHT w0 CAN B EXCAVATED [N SNALL CHIPS TO PEICES | INCH MAXIMGM SIZE BY wARD BLOVS OF Tig | A 149 LB.BAAER FALLING 38 INCRES FEQUIRED 10 PROOUCE & FENETRATION OF } FOOT INTO SOR. WiTH
OMY - DILATOMETER TEST ORG, - ORGANIC fa* DRY UNIT WEIGH . A 2 INCH QUYSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EQUAL 10 OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE OPT - DYHAMIC PENETRATION TEST PMT - PRESSUREWETER TEST POINT 0F A GEQLOGIST'S PICX. THAN 8.1 FODT PER 68 BLOWS.
preciinsttiny o AToTIoN GUIE FOR FIELO MOISTURE DESCRIPTION | o - vOID RAYIO 4P, - SAPROLITIC SOt CAN G GAOVED OR GOUGED READILY BY KNIFE OR PICK, CAN BE EXCAVATED [N FRAGMENTS
F - FINE S0. - SAND, SANDY FROM CHIPS TO SEVERAL INDHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN SIRAIA CO% SECOVERY SREC) - JOML SENGY OF SIRATA MATERIAL RECOVERED DIVIDED BY 10TAL LENGTH
. SATURATED - USUALLY LIOUIDS VERY WET, USUALLY FOSS. - FOSSILIFEROUS .- SILT,SILTY PIECES CAN BE BROXEN BY FINGER PRESSURE. OF STRATUN A\ EXPRESSED AS & PERCE
AT FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED,FRACTURES SLL- SLIGHTLY vERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICX. PIECES | INCH I0ATA 14 L = A MEASUFE (F ROCK OUALITY OESCRIEED BY
L LIouID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT O MORE N THICKNESS CAM BE BROVEW BY FINGER PRESSURE. CAM BE SCRATOAED READILY 6Y TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL 10 OR GREATER THAN 4 INCHES OIVIDED BY THE
oL aSTIE s FINGERNAIL - TOTAL LENGTH OF STRATA AMD EXPRESSED AS A PERCENTAGE.
i ) SEMISOLI0s REQUIRES ORYING 10 - I0PSOIL €15 - USUALLY CONTAINING DRGANIC MATTER,
e I VETSO0 SrTalN OPTIMM MOISTLRE  EOUIPWENT USED ON SUBJECT PROJECT FRACTURE SPACTNG ] SR S Ty e T e
el L Pastic Liv R ARG TS HOSER TYPEs TERM SPACING - oD lulitess BENCH MARK; YELLOW PLASTIC CAP *-BL-2
OPTIMUM MOISTURE - MOIST - 0o SOLIDSAT OR NEAR OPTIMUM MOISTURE [X] awrounc [] weas VERY wioE MORE THAN 18 FEET HICKLY BEOCED 18 - 4 FEET TH ASTI 72041,6129
[ D CLAY BITS WIDE 3 10 18 FEEY EVATION: 124.698 FT
5. SRiNacE LIMIY ] wosnee WOERATELY CLOSE 110 3 FEET Ty 0D ws - 18 FEEr ELEV. X X
LoRY - @ REQUIRES ACOITIONAL WATER 10 [ scommms ruion s CORE SIZEs e cLose ey 216 FEET THICKLY LAMINATED 0.000 - 083 FEET NOTES:
ATTAIN OPTIMUM MOISTURE ] [X] &HoLow axers O THINLY LAMINATED < 0.008 FEET
PLASTICITY 0 oe- [C] w0 raceo Fincer airs mL TNOURATTON
popr——— pemppa——— C] oo mecers FOR SEOIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSUFE. E1C.
~CARB| L
NONPLASTIC s VERY LOW [0 oe- O»— FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINSe
LOW PLASTICITY 618 SLIGHT ] cosne [ wr covances ST GENTLE BLOV BY HWAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 16-29 MEOIM .
HIGH PLASTICITY 26 OR MORE HIGH [ eorreac woist E TRICONE __ SYEEL VEETH !I-! POST HOLE DIGGER MODERATELY INDURATED gg ?;sﬁ f;’?.“?«l?.fﬁ" myw;.: i STEEL PRosEs
TOL OR TRICONE __ * TUNG.-CARB, X] HAND AUGER
COLOR {x] o-50 0 — ] NG 500 INOURATED GRAING ARE DIFFICULY YO SEPARATE WiTH STEEL PROBES
DESCRIPTIONS MAY INCLUOE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY, cone 81T — ”’“N et DIFFICLLT 10 BREAX UITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIGE APPEARANCE. 0. 0. 0 EXTREMELY INDURATED SUP HISER VS FEQUITED 10 SREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS,
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BEGIN TIP PROJECT W-5121 -Y2- POT STA 19+82 33
-L- POT STA 11+76,34 END CONSTRUCTION

~Y3- POT STA 11+50.00
END CONSTRUCTION

~Y1- POT STA 11+00.00
END CONSTRUCTION

CLEARING ON ' THIS PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY METHOD il

DIVISION OF HIGHWAYS
GRAPHIC SCALES DESIGN DATA PROJECT LENGTH ﬁ ARCAD'S ENGINEER STATE OF NORTH CAROLINA
L T o W 205 PRELIMINARY PLANS
0 50’ 100’ DS — 6_—0 MPH ? t&%‘j@%ﬁgﬂ;w: DO NOT USE POR CONSTRUCTION
2005 STANDARD SPECIFICATIONS ARCADIS CONTACT: ‘,‘?,‘98’,,‘; !{,RB',?,% A':},,',‘:“x:’,,s
PLANS -Y1- PE.
DS = 60 MPH - = 0.304 MILE BT —
0 50 100’ DS 60 MPH RW DATE: STGNATURE.
Y- TOTAL LENGTH TIP PROJECT I-5010 = 0.304 MILE LAURA FISHER, P.E e DL IGN ENGINEER
PROFILE {HORIZONTAL) e e PROJECT ENGINEER PRELIMINARY PLANS
. DO NOT USE POR CONSTRUCTION
0 10 20° LETTING DATE: INCOMPLETE PLANS
~Y3- DO NOT USE FOR R/W ACQUISITION
PROFILE (VERTICAL) —————— s R D TN
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' CONSULTING
ENGINEERING W ARCHITECTURE ® SURVEYING

505 Meadowland Drive, Suite 107
Hillsborough. NC 27278
Www.summit-engineer.com

June 12, 2009

State of N.C. Department of Transportation
Division of Highways

Geotechnical Engineering Unit

P.O. Box 25201

Raleigh, North Carolina 27611-5201

Attention: Mr. Mohammed A. Mulla, PE, CPM
Assistant State Geotechnical Engineer
Reference: Geotechnical Report — Inventory

NC 41 at NC 131

Bladen County, North Carolina
Project No. 41885.1.1

Tip Number: W-5121

FA Number: STPHRR-0041(28)

Project Description

The proposed project consists of widening, including two turn lanes of NC 41 (-L-) at the intersection with
NC 131 (-Y1-) in Bladen County. The work on NC 41 begins at Station 11+76.34 and ends at Station 28+
01.02. Also included in the project is the realignment of NC 131 (-Y1-) including intersection
reconfigurations at -Y2- (former NC 131) and -Y3- (James Pait Road). The work on NC 131 (-Y1-) begins
at Station 11+00 and ends at Station 29+17.09, its new intersection with NC 41 (-L-). The realignment
work for the intersection of -Y1- and -Y2- begins at Station 10+00 (-Y2-) and ends at Station 14+00 (-Y2-)
where the remainder of -Y2- will be improved with an overlay. The intersection realignment work at James
Pait Road (-Y3-) begins at Station 11+53.56 (-Y3-) and ends at Station 14+65.75 (-Y3-), where it intersects
with -Y1-. No culverts or bridges are associated with the proposed project.
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Summit Consulting’s field investigation was performed in May, 2009. A Diedrich D-50, rubber-tracked,
all-terrain drill rig was utilized to advance auger borings. Standard Penetration tests, utilizing a calibrated
140 pound automatic hammer, were conducted at each boring with the exception of Station 14+00, 19 ft.
RT, -Y1-, where a hand auger was advanced due to excessive underground and overhead utilities. Soil
samples were retrieved and field classified, with representative samples submitted to our Hillsborough
laboratory for analysis.

Soil borings were generally drilled at 200 foot intervals with the following base lines being investigated:

Line Station

-L- 11476 to 28+01
-Y1- 11+00 t029+17
-Y2- 10+00 to 14+00
-Y3- 11+54 to 14+66

Areas of Special Geotechnical Interest

1) The following sections contain relatively soft, slightly organic soils, which have the potential for
subgrade problems during construction.

Line Station (+/-)

-Y1- 17+25 to 29+00
-Y2- 10+00 to 12+00
-Y3- 11+54 to 14+50

2) The entire project was found to exhibit seasonal high ground water.

Physiography and Geology

The proposed project is located in Bladen County, approximately five miles east of the Robeson County
line. Topography along the project is nearly flat, interrupted only by roadway embankment of NC 41 and
NC 131.

The area of the project site is located in the Coastal Plain Physiographic Province and specifically within the
Black Creek Formation. In western Bladen County, the Black Creek Formation is considered nonmarine in
origin, but related to deltaic systems of sedimentation. (The Geology of the Carolinas; Horton and Zullo).
The soils of this formation are characterized by thin, interbedded, dark clays and light colored sands.
Surface waters from this area flow to nearby low-lying areas which can be best characterized as isolated
swamps. None of these swamps are located within the project corridor. Excessive surficial runoff will flow



westward to Bear Ford Swamp which is drained by a Marsh Canal into a myriad of tributaries within Big
Swamp which eventually collect into the Lumber River.

The project site is very rural and with the exception of approximately Station 15+00 to Station 17+00 (-Y1-)
which traverses a residential property, the new alignment of -Y1-, -Y2- and -Y3- traverse a yet to be
seasonally cultivated agricultural field.

Groundwater

Groundwater data was collected from each boring after a period of 24 hours with the exception of Station
12+10, 14+00 and 16+22, -Y1- which were located on or near a residential property with many children.
These borings were abandoned upon completion of drilling. Twenty-four hour groundwater readings
collected from the remaining borings ranged from 2.8 ft. below ground surface at Station 22+57, 16 ft. RT, -
L- to 6.6 ft. below ground surface at Station 15+00, 25 ft. RT, -L-.

Soils

Soils within the project area include embankment fill and formational soils derived from weathering of the
original depositional material. No alluvial soils were encountered within the project corridor.

Roadway embankment material was generally encountered along existing NC 41 and consists of
approximately 2.5 to 5.5 ft. of loose to medium dense, silty fine sand (A-2-4) with some organics; and to a
lesser degree, soft to medium stiff, fine sandy silt (A-4).

Formational soils encountered belong to the Black Creek Formation. This material is composed of very
loose to medium stiff silty fine sand (A-2-4) with some grading as A-3 material. Some layers of soft to very
stiff, fine sandy silt (A-4) were encountered within the A-2-4 material. In six of the twenty-two borings at
depths of 5.5 ft. or greater soft to stiff, highly plastic (LL = 84, PI = 53), silty clay (A-7-5) was encountered.

Sincerely,
SUMMIT CONSULTING — ENGINEERING, ARCHITECTURE, & SURVEYING, PLLC

N Ay A

Andrew A. Nash, P.E. Don Dewey, P.E
Geotechnical Engineer - Geotechnical Engineering Department Manager
N.C. Registration No. 31022 i N.C. Registration No. 20140
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EARTHWORK BALANCE SHEET

s
SUMMARY SHEET
PROJECT NAME NC 41/NC 131 COMPUTED BY STS DATE August 2, 2010
PROJECT NUMBER W-5121 CHECKED BY LCF SHEET 2B OF 23
TOTAL
STATION STATION EXCAV.| ROCK | UNDERCUT | UNSUIT. | SUITABLE || TOTAL |ROCK| EARTH EMB. | BORROW | SUITABLE| UNSUIT.| TOTAL
(UNCL.) | EXCAV. EXCAV. EXCAV. EXCAV. EMB. |EMB.{ EMB. +25% WASTE | WASTE | WASTE
SUMMARY #1 '
- .
11+76.34 28+00.00 2238 2238 1023 1023 1279 0 960 0 960
TOTAL SUMMARY #1 2238 0 ) 2238 1023 1023 1279 0 960 0 960
SUMMARY #2
Y1-
11+00.00 28+85.00 2608 1847 519 2089} 4965 4965 6206 4117 ’ 0 2366 2366
Y2-
10+12.00 19+50.00 667 667 1169 1169 1461 794 0 0 0
Y2-
TURN-AROUND 26 26 5 5 7 0 19 0 19
Y3-
10+00.00 14+53.00 306 306 851 851 1064 758 0 0 0
TOTAL SUMMARY #2 3608 . 1847 519 3088 6990 6990 8738 5669 19 2366 2386
TOTAL SUMMARY #1,2 5846 1847 519 5327 8013 8013 10016 5669 979 2366 3346
, |
EST. SHOULDER MATERIAL 5000 5000 6250 6250
EST. SELECT GRANULAR MATERIAL, CLASS Il -1847 -1847 -2309 -2309
LOSS DUE TO CLEAR. & GRUB. -100 100
WASTE TO REPLACE BORROW -979 -979 -979
PROJECT TOTALS 5746 1847 519 5327 11166 11166 13958 8731 0 2366
EST. TO REPLACE TOPSOIL FOR BORROW PIT 437
GRAND TOTALS 5746 1847 9167 0 2366
SAY 6000 2200 10000

Estimated Shallow Undercut =250 CY
Estimated DDE = 170 CY

Earthwork quantities are calculated by Division & . . These earthwork quantities are based in part on the subsurface data provided by the Geotechnical Unit. Earthwork Balance Sheet.xls
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SEE SHEET 8 FOR -YI- PROFILE.
SEE SHEET 9 FOR -Y3- PROFILE.
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SEE SHEET 7 FOR -L- PROFILE.
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X PROJECT REFERENCE NO.
: Ig8hJJ W-5igl |
: ROADWAY DESIGN HYDRAULICS
L ENGINEER ENGINEER
INCOMP#B PLANS
DO NOT USE FOR R/¥ ACQUISITION |
: . . : : : : : : : : : : : : : : : . : : : : . : PRELIMINARY PLANS
-------- R S S S S SO DO NOT USR FOf CONSTRUCTION
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % " L 3 : ? L T T ot
OFFSET | staTion Iam  RRRRREES b b [RRRRRE b : : :
NO. INTERVAL CLASS. LL| BL C.SAND | F. SAND| SILT CLAY 10 40 200 |MOISTURE| ORGANIC : : : : : : : : :
98-1 2I’RT 17+08 3.5-5.0 A-2-4(0) 2 4 4.7 65.8 6.1 238.9 100 99 32 -
,,,,,,,, 38-2 19’'RT 19+20 3.5-5.0 A-2-4(0) 15 | NP 9.0 70.2 9.1 1.7 100 98 23 -
@GRAY RED, TAN, STIFF, WET, FINE SANDY SILT (BLACK CREEK FORMATION)
B 1 T S S S S T A T S S S S T S S S R T S Nt ST SO SRR
: 55-1
ZG"ERT 242 AT 2I'RT
2 T S R S N S i .——:-——-—-———--————

J MEDIUM DENSE, MQIST TO_WET; SWTY

SATURATED. SlLTY FINE SAND

"En': én—o'wN—sTJFT—;ET
5 FINE SN
5 (Bl acK. CREER FORMATI

g(:\( CREEK F ORMAT ION)

. / RA
LOOSE. MOIS‘ M e ot a
W/

: : : : GRAY, PINK, TaN, o
108 . . . . D FiNg SARD

1Q 1 12 13 14 : 15 16 ) 17 18 19 2Q 21 ; 22 23 24

........ SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET STATION INTERVAL CLASS. LL] PL C.SAND | F.9AND | SILT CLAY 10 40 200 |MOISTURE| ORGANIC
""""" 984 23'RT 26400 | 1.0-2.8 ' A—4(0). 281 7 10.1 48.7 151 261 100 98 42 17.0
»»»»»»»» 5~-~-~-~E--------AH.EMBANKMENT FILL: BROWN, TAN, MEDIUM STIEE, MOIST - 10, WET, FINE. SANDY sn._r

(© 74N, BROWN, ORANGE, SOFT TO MED. STIFF, MOIST TO WET, FINE SANDY-SILT (BLACK CREEK FQRMATION)
@GRAY T'AN STIFF, wET HIGHL Y PLAST[C su.fY cLAy (BLACK CREEK FORMATION) ! :

‘TAN, ORANGE, GRAY, RED, LOOSE TO MED, DENSE, °
‘SATURATED, SILTY, FINE ‘GAND W/ CLAY SEAMS
{BLACK CRE’EK FORMATT 10N :

24 25 26 27 28



PROJECT REFERENCE NO. SHEET NO,

A 5 s o o L i ; T R 7
: : : : : : : : : : : : : : : : : : : : : : : : : ROADWAY DESIGN HYDRAULICS
: : ; ; : ; ; : : ; ; : : ; Y f : : ; f ! : : : : : ENGINEER ENGINEER
N M N N M N i * M N N N M N N N N DO NOT USE POR R/¥ ACQUISITION
: : : : . : : : : : : . . : : : : : kaumnjmr PLANS
........ y - . . . . . . . . . . . DO NOT UsE Fof CONSTRUCTION
SOIL TEST RESULTS
________ SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % B |
F. L.| PL . : ; : : : : : : :
yo. | OFFSET | STATION | prepvar crags. | “E| P [CoaND |7 9aND| SIT | CIaY | 10 | 40 | 200 |MOISTURE| ORGANIC : : : ; : : : : ; :
38-18 2I'LT 12+10 $.5-5.0 A-2-4(0) 28 | NP 10.8 67.6 4] 17.5 100 97 23 -
,,,,,,,, 88-10 CL 18+00 5.9-74 A-2-4(0) 25 | NP 17 86.2 2.2 9.9 100 100 18 -
83-9 CL 20+00 1.0-2.5 A-2-4(0) 27 7 6.0 65.0 7.9 911 100 94 30 ~ : :
39-8 CL 24400 E; A4(0) 32 | NP | 59 39 7.2 7.0 100 98 56 346 : :
""""""""" g"""”'”@'B'Rbiw}{éé&r«'c{s'éé&v'véév"s‘o}r%'%é'\isk'v‘éﬂ%é'Mbis'r"r&éér’ukl(rédr]r&é's,&r'uiy"siL'T'ZéL}\&k'éR'e'Ek'thh}x%ubﬁi”""””'"m”””“””"""”"'E'm'”'“"m'”'”””””““'"g"”"””“'”“""”"""””””""“""""m"m““'°””"m§'”'””
: @ GRAY, PINK RED, SOFT TO STIFF, WET HIGHLY PLASTIC SILTY CLAY (BLkCK CREEK FORMATION) : : .
45 5. i = O R N N O O U SO SO SR SRR AR SRR AU S R S S S SUUUR SUUUUOE SUURROS
20LT 19RT ss;-m s
— :
ABS Cod - E EMBANKMENT Fltls TANLUUSE,L‘TMOISTSJLTYFlmANg..7.E?,..,.—...: P : ; . : : UL S I . e e TS SRR ST
o : BROWN, TAN GRAY . ;':::::.. 0RANTE ;;;Y LOOSE : : : . ‘ . : . . ‘ ’ ;
. . , B :  mwpam : A
A28 T DRV-@ 0 HR- - &« e eeee et D BAGKFILLED ... 1. R - DGR L CEIE L CE /.os.,f ..............
. . . BACKFILLED . . . . . X .
‘ ORY @ O HR N
-
L L1 T L S S S S U O TR OO RE SOUR SRR S UUT U S S S S U USSR TE SR ST SRURR SURNURR SRS
‘105 . . . . . N . . . B . . . . . . N . . . . . .
1 12 13 14 : 15 1;5 17 18 19 20 21 : 22 23 24
SOIL TEST RESULTS
........ SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % B |l
NO. OFFSET STATION INTERVAL CLASS. LL]PL C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE| ORGANIC
98-8 CL 24+00 10-2.5 A-4(0) 32 | NP 59 9.9 7.2 47.0 100 98 56 84.6
________ 99-6 CL 26+00 3.5-3.0 A-4(D) 21 12 7.6 554 6.6 304 100 98 38 25.4
SS-7 CL 26+00 8.5-10.0 A-7-5(58) 84 | 53 1.0 18.6 105 74.9 100 100 87 38.2
88-5 CL 28+00 6.0-7.5 A-4(2) 21 7 4.1 38.3 50.6 12.0 100 100 63 18.0
1455 o L ......... S o S U L . e, SUUUUUTE UUUUUUU SUUUUUUUE SUURROOY U S S S o S L S SO
. : @BROWN TAN, GRAY, QRANGE VERY L.OOSE TO DENSE MOIST 10 SATURATED SILTY FINE SAND {BLACK CREEK FORMATION! . . . N N . N N . . N . . N . X
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: : DO NOT USE POR R/W ACQUISITION
X : ; : : PRELIMINARY PLANS
........ . - . . . DO NOT USE FOj CONSTRUCTION
SOIL TEST RESULTS
........ SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % S S S e RSO S
QFFSET STATION LL]|PL ; . : : : : : : : :
NO. INTERVAL CLASS. _ C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE| QRGANIC : : : : : : : : : :
88-11 CL 11+50 3.5-5.0 A-2-4(0) 26 | NP 7.6 79.0 15 11.9 100 98 14 -
________ 38-12 CL 114350 8.5-10.0 A-8(0) 26 | NP 4.0 98.7 0.5 18 100 100 ] - R S S S S SR
................................... Sz TSR RS S S S O N S SO SO SO SR O S S S N ST SRR SURUUUE SOUROO
: EME : X :
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: : : : : : : : . : : : : 232 o o S S
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GRAY PINK TAN, LOOSE MOIST T0 SATURATED FINE SAND 3333 W/' TRACE SILT (BUACK CREEK FORMATION)
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" f 3 : E 5 : 5 E : E E GRAY RED, TAN STIFF WET, FINE SANDY SILT (BLACK CREEK FORMATION) E 3 3 E f 5 : 5 E .

TAN ORANGE GRAY VERY LDOSE TO MEDIUM DENSE,
MOIST TO SATURATED SILTY FINE SAND (BLACK CREEK FORMATION)
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GRAY, PINK, TAN, LOOSE, MOIST TO SATURATED :
FINE SAND W/ TRACE SILT (BLACK CREEK: FORMATION)
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TAN ORANGE GRAY VERY LOOSE TO MEDIUM DENSE :
MGIST T0 - SATURATED SILTY FINE SAND (BLACK CREEK FORMATION)

GRAY PINK, TAN LOOSE MOIST T0 SATURATED
FINE SAND W/ TRACE SILT (BLACK CRECK FORMATION)
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MOIST T0 SATURATED SILTY FINE SAND (BLACK CREEK FORMATION)
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SOH;TEST RESULTS

. . SAMPLE ' f DEP’I‘H AASHTO ! % BY WEIGHT . % PASSING (SIfVES) % % . . . : . : . . . . . : : : :
Y. S SO ..No......o.".ff_?.. .S.T.A.T.”?".’. _vrzrvay | cuass. .L.L,;f’. CSAND [ F.3AND | st [ (ray | .| 40 | ow_|uorsrurel.ongavie | ..o ST e N b S ST SUUUUURUS SURURURT ORI L ST L L L. 138,
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