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FAYETTEVILLE - SR 1003 (CAMDEN RD.)

FROM NC 59 (HOPE MILLS RD.) TO NORTH OF
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THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N, C, DEPARTMENT
OF YRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.
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FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

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

THE SUBSURFACE WNFORMATION AND THE SUBSURFACE INVESTIGATION ON WRICH 1T IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NDT FOR CONSTRUCTION OR PAY PURPOSES,
THE VARIOUS FIELD BORING LOGS. ROCK CORES, AND SOL TEST DATA AVAKABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTNENT OF TRANSPORTATION,
GEQTECHNICAL UNIT @ (919) 250-408B. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA 15 PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSaRLY
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 RELIABLITY 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 Y WITH TIME TO CLIMATIC INCLUDING
TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR 1S CAUTIORED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETARS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE GR OPIMON OF THE
DEPARTMENT AS 7O THE TYPE OF MATERIALS AND CONDITIONS TD BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HMSELF AS 7O CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE ND CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FRON
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

This inventory is for U-2810, which )
includes U-2810A, U- 28108, and U-2810C.

please refer to the respective portions
for your needs.

INVESTIGATED BY_T-P. MOOREFIELD  persoNneL J-L. PEDRO
CHECKED BY___ N.T. ROBERSON N.D, MOHS
SUBMITTED BY_ A.T. ROBERSON M.L. REEDER
oaTe___ SEPTEMBER 2005 CONSULTANT: ___SE&ME
J. WHITE
G. PAYNTER




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

STATE PROJECT NG.

SHEET NG.
2

U-2810 34866.1.1

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED. SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

PDORLY GRADED)

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TG COARSE

WELL_GRADED-
"UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FODT PER 60 BLOWS.

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY

DIVIBED AS FOLOWS:

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

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

HeHy SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 188 BLOWS
VERY STIER. G SLIY O IS WY MTERBEDIED FAE SAD LOERSHEHL PLSTIC A7 — — ROCK (WR) PER FOOT. GRTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION T 70 COARSE GRAIN TONEOUS AND FETAMORPHIC ROCK THAT AT WHICH 1S 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
CRYSTALLINE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS FOCK (CR 1/, | WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, BROUND SURFACE.
CLASS. (5% PASSING *20@) (385% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. - CGNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) = SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A1 a3 a2 a4 [a6 a6 7] at -z | A4 a0 COMPRESSIBILITY ggt&-(cmcsRT]ALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL 1F TESTED. ROCK Type |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
== e EDERATELY COMERESST LoD LT s CHRTAL FLAY T AT PLAIR SEDMENTS.CEVENTED INTo. FOGE, B0 WAV 7 72 i
S MODERATELY COMPRESSIBLE LIOUID LIMIT 31- L _BUT MAY NOT VIELD B v
SYMBOL & NN HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK T T} SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED SORE PECOVERL BEL) - TOTAL LENOTH OF JLL JWATERAL RECOVERED I Trt CORE BARREL DIVDED BY TOTA.
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 ROCKS OR CUTS MASSIVE ROCK.
* 49 SOILS f.,;;‘fs PEAT ORGANIC MATERIAL SOILS SOILS OTHER. MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER 1 .sm T PLANAR FEATURE 1S INCLINED FROM THE
; - . g . . DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATU NCLIN
« 200 |15 Mxp5 Miie Mx[35 M35 MX35 MXB5 M3 MNBS MA[3E MNBE MN TRACE OF ORGANIC MATTER 2 - 31 3-5% TRACE 1- 107 HAMMER IF CRYSTALLINE, HORZONT AL
LITTLE ORGANIC MATTER 3 - 6% 5 - 12% LITTLE 18 -~ 28%
LIOUID LIMIT 48 MXj41 MN |40 MXU1 MN 140 MX|41 MN (40 MXj41 MN SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 26 - 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 WOEX | 6 MX | NP.Jig Mxfie Mx|t My il MN 1@ MxfB MxJUMN UMN | Crrrie oR cicHLy | HIGHLY ORGANIC 0% 204 HIGHLY 5% AND ABOVE . SL1 CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
OF A CRYBTALLINE NATURE.
GROUP INDEX ] ] [} X X[16 MXPNo M MODERATE ANIC - WHIE! HAS BEEN DISPLACEMENT OF T
AL AL R AMDUNTS OF | ool GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B A T R R e A BEE HE
USUAL TYPESISTONE FRAGS.| 1\ e | opi Ty oR CLAYEY | SILTY | CcLAYEY ORBANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
OF MAJOR  GRAVEL AND |\ | GRavEL AND SaND | SOILS | SOILS MATTER v STATIC WATER LEVEL AFTER HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
s i 4 HOURS. MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FalR TO pw PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA 0D GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A A EXCELLENT TO GOOD FAIR TO POOR POOR POOR 1 UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.P. - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
PL.OF A7-5=L.L.- 30 :PLOF A-7-6 >L.L.~ 30 MODERATELY ALL ROCK EXCEPT OQUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL STREAH,
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KADLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.EORMATION (MJ- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE_OF STANDARD RANGE GOF UNCONFINED P OD.SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SDUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPR(ETSGSJ;EHSQR;ZNGTH 3?$3V$31LE%295'2';T§%;N oFT our TEST BORING SAMPLE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.
{H-VALLE) DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| oo |\ oo i o o oe THICKNESS 15 SMALL COMPARED T0
GENERALLY VERY LOOSE < SOIL SYMBOL @ AUGER BORING SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED T0 SOME T TEReL EXTENT
SRANUL &R LOOSE 470 10 §- BULK SAMPLE _EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
ATERIAL MEDIUM DENSE 19 0 38 N/A ARTIFICIAL FILL OTHER THAN CoRE BORING S5~ SPLIT SPOON IE_TESTED, YIELDS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VE,EENEENSE 36 T0 S8 ROADWAY EMBANKMENTS SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>5e o INFERRED SOIL BOUNDARIES ST- SHELBY TUBE . SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT Z 025 O vomToRING wELL SAMPLE REMAINING. SAPROLITE 1S 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 E?FT 270 4 6.25 10 6.5 537 INFERRED ROCK LINE o z0neTER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. J£_TESTED, YIELDS SPT N VALUES < 109 BPF | INTERVENING IMPERVIOUS STRATUM,
ﬁg“TTE':I';?_Y ”EST'?;"F STIFE ; :g f5 es Tl A sTaLLaTION AT~ RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
- -
(COHESIVE) VERY STIFF 15 10 30 210 4 e ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR TRIAXIAL SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (R.0.D. - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >38 > 28025 DIP/DIP DIRECTION OF O ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
Y TORE A CRATN ST7E ROCK STRUCTURES INSTALLATION— CBR - CBR SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
XTU AIN (O~ SPT N-VALLE
VERY HORD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (5P, - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD, SIEVE SIZE 4 12 4@ &0 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK. -
OPENING (MM) 476 28 042 ©25 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD $3Nog$ E’CR’*TC';E';PEEI KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL CZAREE ;’NED SILT cLaY AR - ALGER REFUSAL oM - PRESSUREMETER TEST ACH HAN MEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
AN AN - E -
BLDR 0B GR) (CoE. SDu ® 500 L) L) BT - BORING TERMINATED SD. - SAND, SANDY MODERATELY  CAN BE SCRATCHED BY KNIFE OR PICK. BOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENBIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED ST PLAVE.
SheIN T ° 2 20 025 eos o008 CL.T- C'ESLE PENETRATION TEST i Gy BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESI PT) - NUMBER OF BLOWS (N OR B.P.F.) OF
sIZE N 22 ¥ o - NETRATION - MEDIUM CAN BE GROOVED OR GOUGED 8.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. 2NDARD PENE TRATION NETRATION RESISTANCE)(SPT) - MU LOWS (N OR B.P.F.
CSE. - COARSE TCR - TRICONE REFUSAL HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST 7Y - UNIT WEIGHT POINT OF A GECLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S LESS THAN @.1 FODT PENETRATION
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST - DRY UNIT WEIGHT ’ WITH 60 BLOVS.
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION ® - VOID RATID 7a SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS 6L
F.- FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRaTe CORC_RECOVERY (SREC) JOTAL LENGTH OF STRaTa MATERIA- RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. -
ATy FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH S B o 10 0% CREATER Tolat 10 CEIIVETERS. DIVIDED
L LIOUID LIMIT S ETGMENTS SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY By THE TOTAL LENGTE OF STRATA AND EYPRESSED AS & PEFCENTAGE.
PLASTIC - - FINGERNAIL.
SEMISOLID; REQUIRES DRYING 70 I0PSOH. (1.8) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RfPN:E - WET - (W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
pl L PLASTIC LIMIT IERM X
DRILL UNITS: ADVANCING TOOLS: HAMHER TYPE: VERTY_ESTP;E Mom% cET VERY THICKLY BEDDED > 4 FEET BENCH MaRK: N/A
oM_| OPTIMUM MOISTURE - MDIST - () SOLID: AT OR NEAR OPTIMUM MOISTURE [ cear errs W voreric i Menva i e 1o PEeT i THICKLY BEDDED 15 - 4 FEET eI NTA
sL_| SHRINKAGE LIMIT [0 woenes MODERATELY CLOSE 170 3 FEET THINLY BEDDED 16 - 15 FEET :
[] e continuous FLIGHT AUGER CLOSE 016 TO 1 FEET VERY THINLY BEODED 003 - 06 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: - THICKLY LAMINATED 0.008 - 2.83 FEET NOTES:
- ORY - @ ATTAIN OPTIMUM MDISTURE O eea B o ouiov eusers e VERY CLOSE LESS THAN 0.1 FEET THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cve-asc [} wero Facep Fincer erts e INDURATION
FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (®PD DRY STRENGTH D TUNG.-CARBIDE INSERTS
NONPLASTIC °-5 VERY LOW D CME-550 D"" FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT [ casms [ ws apvencer R o GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 15-25 MEDIUM 0 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 HIGH O BREAKS EASILY WHEN HIT VITH HAMMER.
COLOR D TRICONE * TUNG.-CARB. . HAND AUGER
. OTHER CME-750 D [] sounoms rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) TRUCK MOUNTED CORE BIT | DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. B omer__ psp [J omer EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
[ omer SAMPLE BREAKS ACROSS GRAINS.
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LOCATION: FAYEITEVIILE - SR 1003 (CAMDEN RD.) FROM
NC 59 (HOPE MILLS RD.) TO NORTH OF SR 1007 (OWEN DR.)
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INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

U-2810

L 2

TYPE OF WORK: GRADING, DRAINAGE, WIDENING, RESURFACING
CURB & GUTIER, SIGNALS, GUARDRAIL, 43
CULVERT, STRUCTURES & RETAINING WALL /é‘g

END CONSTRUCTION
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION .
Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett
GOVERNOR SECRETARY
September 7, 2005
STATE PROJECT: 34866.1.1 (U-2810)
FEDERAL PROJECT: STP-1003(22)
COUNTY: Cumberland
DESCRIPTION: Fayetteville — SR 1003 (Camden Rd.) from NC 59 (Hope Mills Rd.) to north
of SR 1007 (Owen Dr.)

SUBJECT: Geotechnical Report — Inventory

Project Description

This project consists of widening the existing Camden Road (-L-, SR 1003) from two lanes to four
lanes with medians and turn lanes. The project begins just north of the intersection of Camden Road
and Hope Mills Road (NC 59), and ends just east of the Owen Drive (SR 1007) intersection. The
interval -L- Sta. 56+69 to Sta. 74+66 is currently being constructed as part of U-620 (Hope Mills
Bypass). Another interval, -L- Sta. 176+51 to 181450, was recently constructed during the widening of
SR 1344 (Mid Pine Rd.). A 3,000-foot section of the roadway is being shifted eastward approximately
600 feet from -L- Sta. 100+00 to Sta. 130+00. The widening generally occurs to the left of the existing
roadway. Bridges are to be constructed over Little Rockfish Creek (see Plan Sheet No. 5) and the CSX
railroad (see Plan Sheet Nos. 11 and 12). A culvert is to be constructed along Buckhead Creek at -L-
Sta. 40+00. A retaining wall will be constructed left of -L- Sta. 15+00 to 17+10.

The geotechnical field investigation was conducted during the period of February and March, 2005. A
truck-mounted D-50 drill with a manual hammer, and an ATV-mounted CME-750 drill machine with
an automatic hammer, were used during the investigation. Standard Penetration Tests were performed
in selected borings and additional borings were advanced using continuous flight augers.
Representative soil samples were collected for visual classification in the field and for laboratory
analysis by the Materials and Tests Unit.

The following alignments, totaling 4.4 miles, were investigated. Subsurface soil profiles, or
cross-sections, of these alignments are included in this report.

Line Station
-L- 15+00 to 56+69
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-L- 74+66 to 176+51

-L- 181+50 to 244+84
-Y1- 11422 to  12+67
-Y4- 10+37 to 12435
-Y6- 10+00 to 16+62
-Y7- 10+12 to 19420
-Y9- 10+79 to 12431
-Y14- 8+00 to 18+32

Areas of Special Geotechnical Interest

1) Highly Plastic Clay Soils: Areas containing highly plastic clay soils are noted below:

Alignment Station Offset
-L- 17+00 55LT
-L- 19+00 CL
-L- 40+25 45 RT
-L- 51+50 25RT
-L- 88+00 3RT
-L- 90+50 50LT
-L- 95+50 SRT
-L- 96+00 45 RT
-L- 97+00 45 RT
-L- 114+42 CL

-Y4- 11+00 20RT

A discussion of these highly plastic clay soils is located below in the section titled: “Soil Properties”.

2) Organic Soils: The following area contains soils with organic contents ranging from 23.1 to 40.8%:

Alignment Station Offset
L 95+95 to 97495 LT

3) Groundwater: The following areas exhibit a high water table, seasonal high groundwater, or the
potential for groundwater related construction problems:

- Alignment Station
-L- 24+50 to 33+00
-L- 46+50 to 55+00
-L- 96+00 to 97+95



4) Water Wells: Water wells were noted within the construction limits at the following locations:

Alignment Station Offset
-L- 80+09 20LT

-L- 83+05 24 LT

-L- 92+20 21LT

-L- 92+50 21 LT

-L- 94+90 47LT

-L- 103+20 31RT

-L- 105+37 17LT

- -L- 117+98 16 LT
-L- 131+51 21 LT

-L- 133+33 31LT

-L- 147+01 32LT

-L- 159+28 46 LT

Physiography and Geology
The project is located between the city of Fayetteville and the town of Hope Mills, within the Coastal
Plain Province. The area is underlain by Cretaceous-age sands and clays of the Black Creek Formation.
Undifferentiated Quaternary-age sands occur at the ground surface. Recent alluvial sand is present in
the Little Rockfish Creek floodplain. Numerous homes, churches, and businesses occur along Camden
Road. The Little Rockfish Creek floodplain is wooded, as well as the areas left and right of -L-
Sta. 43+00 to 60+00.

Soil Properties
Roadway Embankment Soils: Roadway embankment soil occurs in several locations on the project.
Three to five feet of embankment soil, consisting of loose to medium dense sand (AASHTO
classification of A-2-4), overlies alluvial sand within the Little Rockfish Creek floodplain. Roadway
embankment soil is also present from -L- Sta. 43+50 to 55+50 and -L- Sta. 74+66 to 103+00. The
embankment soil in these areas primarily consists of loose sand (A-2-4 and A-3).

Artificial Fill Soils: An area of artificial fill soil occurs at the beginning of the project, left of -L- Sta.
15+00 to 18+40 (see Plan Sheet No. 4 and Cross-section Sheet No. 38). A parking lot and the adjacent
building have been constructed on the fill. The fill soils consists of loose to medium dense, sand (A-2-4
and A-3).

Alluvial Soils: Alluvial soils are present in the floodplain of Little Rockfish Creek and in the channels
of several other streams which cross the project corridor. Alluvial soils in the Little Rockfish Creek
floodplain are generally 5 to 8 feet thick, consisting of loose to medium dense, silty sand (A-2-4 and
A-1-b) with gravel (see Plan Sheet Nos. 4 and 5, and Profile Sheet No. 23).

Another area of alluvial soil occurs left of -L- Sta. 96+00 to 97+95 (see Plan Sheet No. 10, Profile Sheet
No. 26, and Cross-section Sheet Nos. 40 to 42). Approximately 2 to 5 feet of very soft, saturated muck
occurs in this area. Organic content of the muck ranges from 23.1 to 40.8%, with a moisture content as
high as 305%. The muck overlies 3 to 5 feet of gray, dense, saturated alluvial sand (A-2-4).
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embankment fill soil. The existing roadway embankment has been placed over a portion of this area of
highly organic soil (-L- Sta. 97+10 to 98+10). The boring at -L- Sta. 98+00/3RT suggests that the very soft
muck was undercut and backfilled with sand. The remaining underlying alluvial soil consists of five feet
of loose sand with traces of organic material (A-2-4 with 3.3% organic content).

Coastal Plain Soils: These soils are derived from the Tertiary-age sedimentary deposits which occur at the
ground surface. These soils are multicolored, with hues of tan, orange, and gray being most common.
Sandy soil is the most common Coastal Plain soil in the project area. These sandy soils are generally loose
to medium dense sands and silty sands (A-1-b, A-3, and A-2-4). Loose to medium dense, clayey sand
(A-2-6) is also present in minor amounts. Areas containing highly plastic (plasticity indices of greater than
25) soils are listed above in Section 1 of “Areas of Special Geotechnical Interest”.

Culverts
-L- Sta. 40+00: This proposed culvert consists of a 137-foot long triple box culvert on Buckhead Creek
(see Plan Sheet No. 6). Approximately 4 to 5 feet of fill will overlie the culvert. The culvert will be
underlain by 5 feet of loose, coarse, alluvial sand (A-1-a). The alluvial sand is underlain by medium dense,
Coastal Plain sand (A-3).

Retaining Wall
A retaining wall is to be constructed left of -L- Sta. 15+00 to 17+13 (see Plan Sheet No. 4, Profile Sheet
No. 38, and Cross-section Sheet No. 39). Eleven to thirteen feet of artificial fill was encountered at the
location of the wall. The fill was constructed for the adjacent buildings and parking lot. The fill consists
of red-brown to tan, loose to medium dense, dry to moist sand (A-3 and A-2-4). The fill soil is underlain
by Coastal Plain soils, consisting of either medium dense sand (A-3), stiff, sandy silt (A-4), or stiff to hard,
silty clay (A-6) and highly plastic clay (A-7-6). Groundwater was not encountered in the retaining wall
borings.

Groundwater
Groundwater generally occurs within one to three feet of the ground surface in the alluvial soils of the
Little Rockfish Creek floodplain. Groundwater occurs at, or very near, the ground surface in the alluvial
area left of -L- Sta. 96+00 to 98+10. Groundwater, where present, occurs at depths of 10 to 15 feet on the
remainder of the project.

Prepared by,

TM@NMMM

Thomas P. Moorefield, LG
Project Geologist
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Bulk Samples
The following bulk sample was taken for tests to determine the engineering properties of the soil.

Sample No. Location Depth (feet) Test
CBR-1 -L- Sta. 203+50/35RT 0.0-5.0 California Bearing Ratio
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Earthwork Balance Sheet

Volumes in Cubic Yards

PROJECT: U-2810B COUNTY: Cumberland DATE: 7/25/2012 COMPILED BY: Brian Kanaan SHEET 1 OF 1 SHEET
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +25%
-L- 73+00.00 LEFT -L- 96+00.00 LEFT 20 20 29,088 29,088 36,360 36,340
-Y2A- 10+75.00 -Y2A- 13+02.78 13 13 783 783 979 966

-L- 96+00.00 LEFT

-L- 103+33.00 LEFT

-Y5A- 10+50.00

-Y5A-11+71.04

394

394 493 |
|

SUBTOTAL

.

_L-73+00.00 RIGHT | -L- 103+33.00 RIGHT 547 547 9,508 9,508 11,885 11,338 132 132
Y3- 10+37.00 Y3 11+17.00 51 51 10 10 13 39 39
Y4- 10+37.00 Y4- 1143131 210 210 30 30 38 173 173
Y5-10+39.11 Y5- 12+00.00 30 30 288 288 360 330

SUBTOTAL 838 11.668 211 132 343

132 838

-L- 103+33.00 -L- 114+54.74 (BB) 205 . 205 43,022 43,022 53,778 53,573
-Y6- 10+00.00 -Y6- 13+46.83 157 157 125 125 156 1 1

-Y6- 13+83.45 -Y6- 18+34.70 201 201 4,382 4,382 5,478 5,277
SUBTOTAL 563 563 47,529 47,529 59,411 58,849 1 1

-L- 116+51.82 (EB) -L- 131+50.00 1,349 1,349 45,366 45,366 56,708 55,359

-Y7- 10+11.55 -Y7- 13+43.61 4,239 4,239 5,299 5,299

-Y7-14+11.94 -Y- 19+45.00 310 310 8,810 8,810 11,013 10,703

200,189

160,150
EST. SHOULDER MATERIAL 150 150 188 188
LOSS DUE TO CLEARING & GRUBBING -435 -435 435
ADDITIONAL UNDERCUT (PER GEOTECH) 1,000 1,000 1,000 1,250 1,250 1,000 1,000
WASTE TO REPLACE BORROW -212 =212 -212
PROJECT TOTAL 2,672 2,338 2,672 161,300 161,300 201,626 198,953 0 2,338 2,338
EST. 5% TO REPLACE TOP SOIL ON BORROW PIT 9,948
GRAND TOTAL 2,672 2,338 2,672 161,300 161,300 201,626 208,901 0 2,338 2,338
SAY 2,700 2,360 211,000

NOTE: EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT. THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.
EST. DDE =240 CUBIC YARDS

CONTIGENCY ITEMS PER GEOTECHNICAL RECOMMENDATIONS:

CLASS IV SUBGRADE STABILIZATION=1000 TONS

SELECT MATERIAL, CL III = 2400 CY U2810B balance sheet.xls : Balance Sheet

10/5/2012 11:01 AM
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