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STATE OF NORTH CAROLINA
PROFILE XSECTS DEPARTMENT OF TRANSPORTATION
23 - " DIVISION OF HIGHWAYS
2 GEOTECHNICAL UNIT

23-25 ,
2526 4042

= “  ROADWAY
«  SUBSURFACE INVESTIGATION
ped STATE PROJ. 34866.11
38 39 COUNTY __ CUMBERLAND ,
PROJECT DESCRIPTION FAYETTEVILLE -~ SR 1003 (CAMDEN RD.)
FROM NC 59 (HOPE MILLS RD.) TO NORTH OF

SR 1007 (OWEN DRIVE.) |
INVENTORY

.D. U-2810 .4, PROJ. STP-1003(22)

This inventory is for U-2810, which includes
U-2810A, U-2810B, U-2810C. Please refer
to the respective portions for your needs.
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NOTE - BY HAVING REQUESTED THIS INFORMATION TH? CONTRACTOR SPECKICALLY WAIVES ANY CLAMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DFFERENCES BETWEEN THE

NOTE - THE INFORMATION CONTAINED HEREIN 1S NOT MMPLED OR GUARANTEED BY THE N. (. DEPARTMENY
_ OF TRANSPORTATION AS BENG ACCURATE NOR IT 1S CONSIDERED TO BE PART OF THE PLANS,

SPECIFICATIONS, QR CONTRACT FOR THE PROJECT. CONDITIONS WINCATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE PROJECT REFERENCE NO.

U-2810C 1

STATE

IN.C.

SHEET
NO.

HY.

STATE PROLNG. F.A.PROLNO. DRECRIPTION
34866.1.1 STP-1003(22} P.E,
34866.2.2 STP-1003{22) RW & UTIL
34866.3.FD3 STP-1003(70} CONSTR,

CAUTION NOTIC

THE SUBSURFACE WFORMATION AND THE SUBSURFACE INVESTGATION ON WHICH fT IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FELD BORING LOGS, ROCK CORES, AND SOX TEST DATA AVALABLE MAY BE

REVIEWED OR INSPECTED N RALEIGH BY CONTACTING THE N. C. DEPARTNENT OF TRANSPORTATION,
GEOTECHNICAL UNIT © (9i3) 250-408B. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOW TEST DATA (5 PART OF THE CONTRACT.

GENERAL SOIL ARD ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHMCAL INTERPRETATION OF ALL AVALABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREWOLE. THE LABORATORY SAMPLE DATA AMD THE IN SITU (N-PLACE) TEST DATA CaN BE
RELIED ON ONLY TO THE DEGREE OF RELIABLITY NHERENY W YHE STANDARD TEST METHOD.

THE DBSERVED WATER LEVELS OR SO MOISTURE CONDITIDNS INDICATED IN THE SUBSURFACE
NVESTIGATIONS ARE AS RECORDED AT THE TME OF THL NNVESTIGATION. THESE WATER LEVELS OR SOL
MOSTURE MAY VARY Y NOH TME TO CLINATIC CONDITIONS INCLUDING
TEMPERATURES, PRECPTTATION AND WIND, AS WELL AS OTHER HON-CLIMATKC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOMN ON THE SUBSURFACE PLANS

ARE PRELMINARY DALY AND IN MANY CASES THE FWaL DESIGN DETARS ARE DIFFERENT. FOR BDDNG
AND CONSTRUCTIOR PURPOSES, REFER TO THE CONSTRUCTOON PLANS ANO DOCUMENTS FOR FINAL DESIGN
INFORMATIDN ON THIS PROJECT, THE DEPARTNENT DOES HOT WARRANT OR GUARANTEE THE SUFFKIENCY
OR ACCURACY OF THE WNVESTIGATION MADE, NOR THE NYERPRETATIORS MADE OR OPWION OF THE
DEPARTMENT A4S TO THE TYPE OF NATERIALS AND CONDITIONS TO BE ENCOUNTERED. YHE BIODER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTICATIONS AS HE DEEMS
NECESSARY TO SATISFY HINSELF AS TD CONDITIONS TO BE ENCOUNTERED ON THS PROJECT. THE
CONTRACTOR SHALL HAVE KD CLAM FOR ADDTIONAL COMPENSATION OR FOR AN EXTENSION OF TME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE OFFERWNG FRON
THOSE INDICATED I THE SUBSURFACE {NFORNATION.

INVESTIGATED BY_T.P. MOOREFIELD  persoNnEL J-L PEDRO
CHECKED BY___ M.T. ROBERSON N.D. MOHS
SUBMITTED BY_ A.7. ROBERSON M.L. REEDER
OATE_____ SEPTEMBER 2005 cousuLianT: __SGME
J. WHITE
G. PAYNTER




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

D STATE _PROJECT NO. SHEET NO.

U-2818 348686.1.1 2

SOIL DESCRIPTION

SOIL 1S CONSIDERED 10 BE THE UNCONSOLIDATED, SEMI-CONSOLIOATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
102 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 1206, ASTM D-1585), SOIL
CLASSIFICATION 1S 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:

GRADATION

ROCK DESCRIPTION

WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE
R mmcmss THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED)

B AOE B SRDICATES A MIXTURE OF UNIFORM PARTICLES OF TWD OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED 8Y THE TERMS: ANGULAR,

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULO YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 8. FOOT PER B8 BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 15 OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

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

ADUIFER ~ A WATER BEARING FORMATION OR SYRATA.

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE.ETC.
ERSEDDED WERSHEHY ‘SUBANGULAR, SUBROUNDED, OR ROUNDED, VWEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 108 BLOWS
VR ST 640 ST Q06T T W iatd PUTESTS ROCK WR) PER FOOT. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHIO CLASSIFICATION MINERALOGICAL COMPOSITION pe— 75 COATSE CRATN TGNEOUS AND METAVDRPRIC ROGK THAT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC, MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS EOLK (O WOULD YIELD SPT REFUSAL JF TESTED. ROCK TYPE INCLUDES GRANITE. SROUND SURFACE.
CLASS. (BY PASSING *200) 857 PASSING 2200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. B,'Li’sf.‘,“é‘ﬁiiggsg:’f" :ET;? S — CALCAREOUS (CALC. - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
F AN AM AN N-CORSTAL PLAIN
GROUP a1 a3 a2 a-4 [a-5]a6 7 A»l‘; g—z ::g. 2‘3 COMPRESSIBILITY ggg,-(c%}(gg)aums ssolmggmm RociC THAT ouD YEILD SPT REFUSAL IF TESTED. ROCK TYPE %.gL_gLu% - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
- - il SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 38 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. .
RN MODERATELY COMPRESSIBLE LI0UID LIMIT 31-50 TOAGTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
NN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SERIMENTARY ROCK [ LT SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOVERY (LY~ TOTAL LENGTH OF L o chtik. RECOVERED IN THE CORE BARREL DNIDED By TOTAL
P 11 sHert BEDS, ETC. g .
sw1- | - PERCENTAGE OF MATERIAL WEATHERING OIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR] ¢ ay ;‘E‘fﬁ' QRGANIC MATERIAL Gﬁg';g’tg’* SIL;& f;“* OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
. soiLs QIHER MATEBIAL
5 il woias s welas HS M SOILS IRACE OF ORGANIC MATTER 2 - 3% = Thace - 100 FRESH ROCK FRESH, CRYSTALS BRIGHT. FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITILE ORGANIC MATTER 357 5 - 12v UTIE 18 - 26% HAMMER 1F CRYSTALLINE. HORIZONTAL,
L16UID LI 49 MX41 MN 140 MXHT MN14@ MXJ41 MN 4B MXi4) MN SOILS WITH MODERATELY ORGANIC 5 -~ 10% 12 - 208% SOME 20 - 35; VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP ezmum\)_ THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC WOEX | 6 MX | NP g Mxpio mxfa v pron e mxe sxi v i N rere or piLy | HIGHLY ORGANIC 0% s20% HIGHLY 5% AND ABDVE V. SLL gﬁv:?g;tsgzhfl&mgﬁuggecmm FACE SHINE BRIGHTLY. ROCK RINGS UNDER MAMMER BLOWS If THE LINE OF DIP, MEAGURED CLOCKWISE FROM NORTH,
GROUP INDEX 2 ] ) i6 Mxpo MY~ MODERATE ? g ) AULT -
A1 |8 Mpz M AMOUNTS OF | aporedC GROUND WATER SUIBHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO T T :::f:g,?i:&igﬂ": R aere S BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRAGS.). o | oy vy R CLAYEY | SILTY | CLAYEY ORGANIC pVAEN WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. sL 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  [BRAVEL WD |\l GRAVEL AND SAND | SOILS | SOILS MATTER v STATIC VATER LEVEL AFTER_24 _ HOURS. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED -PARALLEL PLANES.
ge::rss = MODERRTE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLDAT ~ ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
) ey D) GRANITOID ROCKS, MDST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS .
s A EXCELLENT 10 GOOD car To poor | FAR O peoe Hemaie PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA ol b ; A PARENT MATERIAL.
POOR ULL SOUND UNDER HAMMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE oW~ SPRING OR SEEPAGE VITH FRESH ROCK. FLOOD PLAIN (.P) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
PLOF A-7-5 S L. 30 :PI.OF A-7-6 >LL. - 3B MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS OULL THE STREAM,
CONSISTENCY OR _DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH 5;?“1 N (FMJ- 6 MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
. RAVGE OF STANDARD RANGE_OF UNCONFINED pyn (MOD.SEVJ  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. FIELD.
PRIMARY SOIL TYpe |  COMPACINESS OR - |pe\ETRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT & o TEST BORING SAMPLE : IE_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
e TSP ) VITH SOIL- DESCRIPTION . DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AMD EVIDENT BUT REDUCED| | oo _ o seLF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY VERY LODSE <4 SOIL SYMBOL @  auser sorne o BULK SAMPLE SEVD IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME o et EXTENT
GRANULAR LOOSE 4 10 10 wa EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. )
MATERIAL MEDIUM DENSE 18 10 38 ARTIFICIAL FILL OTHER THAN | SS- SPLIT SPOON E_1l Y, 7 N_VALUES > 108 BPF LENS - & BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VEnENeE 32 10 50 ROADWAY EMBANKMENTS "Q‘ CORE BORING SAMPLE VERY SEVERE ALL RODK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMBLE BuT | MOTTLED WOT)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>50 o INFERRED SOIL BOUNDARIES ST- SHELBY TUBE 0.SEVJ  THE MASS 15 EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOUD DRAINAGE.
VERY SOFT ) prpes ¥O  MoMtToRINS WELL SAMPLE REMAINING. SAPROLITE 15 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
BENERALLY SOFT 2104 2.25 10 65 B A INFERRED ROCK LINE R RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, J£_TESTED, YIELDS SPT N VALUES ¢ 109 BPF | INTERVENING IMPERVIOUS STRATUM.
ST oA MEDILM STIFF pREA s 101 e aLLoviaL o1 BoNORRY D erataion 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.
MeTERIAL e Sxs kN erpe  ALLUVIAL SOIL BOU e o RECOMPACTED & SCATIERED CONCENTRATIONS. OUARIZ WA BE PRESENT AS OIES OR STRINGERS. SAPROLITE 18 ROCK GUALITY DESIGNATION (RO.0J - A MEASURE OF ROCK QUALITY DESCRIBED BY:TOTAL LENGTH OF
HARD 30 >4 2025 DIp/DIP DIRECTION OF O Tnereiation LS AN EXAMPLE. ROCK SEGMENTS EQUAL 1O OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TERTURE R CRATN SIZE ROCK STRUCTURES COR - CBR SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
v .
OO sPT wvaLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SOERIATIE GoP < RESIUA. S0 WACH RETAINS THE RELE STRUETURE OR FABRIC OF THE
U.S. STB. SIEVE SIZE 4 18 4 68 208 278 @ - SOUNDING ROD @D~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOBISTS PICK. Pﬁ] ENT RO! xKr;musws o o o OGS a0
OPENING (MM) 4.76 2.8 .42 225 0.875 9.853 SiL - AN Y OF IGNEOUS ROCK APPROXIMATELY UNI M THICKNI Al
ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACEO PARALLEL
BOULOER COBBLE GRAVEL COARSE FINE SILT LAY TO DETACH HAND SPECIMEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
(eLIER) prvin &R SAND SAND L oL AR - AUGER REFUSAL PMT - PRESSUREMETER TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES 70 8.25 INCHES CEEP CAN BE CKENSIDE - POLISHED ANG STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT DR
- - CSE. S0 {F. 50 - BT - BORING TERMINATED SD.- 5AND, SANDY HARD EXCAVATED BY HARD BLOM OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED | S-LAENIE - POLISHRD & A
GRAIN MM 305 75 20 025 095 0605 CL. - CLaY eTION TEST St suLenT BY MODERATE BLOWS. ETRATIO ! "
s1IZE N 12t > CPT - CONE PENETRATION TE - vEDI CAN BE GRODVED OR GOUGED G5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PIEK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCEI(SPT)- NUMBER OF BLOWS (N OR B.P.FJOF
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 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FODT INTO SOIL WITH
SOIL._MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST Y - UNIT WEIGHT POINT OF & GEOLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 0.1 FODT PENETRATION
f‘;‘;eggézé”ﬁ”ffg‘e L e l GUIDE FOR FIELD MOISTURE DESCRIPTION o :,O%NQZ;&PEMTRMDN TEST Ya - ORY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS VITH 60 BLOWS.
il F.- FINE W - MOISTURE CONTENT FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN SIRATA. CORE, & )- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
SATURATED USUALLY LIOUID; VERY WET, USUALLY F0SS.~ FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUN AND EXPRESSED AS A PERCENTACE.
- - X ’
T e - TR 1 - v s e 1 o 8 CoNeD VI P AL EcAUED EAIRLY T o 06 i s sy | S X BATY CSBIOUSSO0S s g i O O
PmsntL | Lloub LIMIT R e SOFT g?wge?:m? THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T N K e ovEATe MG EXPRESSED A8 o PERCENTAGE.
SEMISOLID; REGUIRES ORYING TO > - " .
RANGE < WET - 0 ATTAIN OPTIMUM MOTSTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSOIL (L.$).- SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
el L PLasTIC LiMiT AMMER TYPE: IERM SPACING IERM Ri: N/A
DRILL UNITS: ADVANCING T00LS: R TYPE: VERY WIGE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET BENCH AR
oM_L OPTIMUM MDISTURE - MOIST - o4 SOLID: AT OR NEAR OPTIMUM MDISTURE [ eear e W cvroratic i MavuAL WIIE 370 18 FEET THICKLY BEDDED 15 - 4 FEET
L] SHRINKAGE LIMIT 1 woewes__ cLay Bits MODERATELY CLOSE 170 3 FEET THINLY BEDDED 86 - 15 FEET ELEVATION: N/A
: D 8° CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 946 TO 1 FEET VERY THINLY BEDDED %03 - 816 FEET
- ORY - @ REQUIRES ADDITIONL WATER 10 M ) VERY CLOSE LESS THAN 8.6 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 B o rouow aucers e - THINLY LAMINATED < 9,008 FEET
PLASTICITY [ owe-asc [T] wero Fecen Fincer mits [» INDURATION
; FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING. HEAT, PRESSURE, ETC.
LASTICITY INDEX (D ORY STRENGTH [ ronc.-corsioe mservs
NONPLASTIC 2-5 VERY LOW [ cve-sse [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6~15 SLIGHT D CASING D W/ ADVANCER TAND TO0LS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM D PORTABLI D
- E HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FRDM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MDRE HIGH 0 . E.] KD AUBER BREAKS EASILY WHEN HIT WITH HAMMER.
[CONE * TUNG.-CARB,
COLOR | 0 [} souoms roo 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 817 [ vare sigan st DIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. - OTHER ___ B-5¢ D OTHER D OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REGUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/15/00
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STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

4 CUMBERLAND COUNTY

LOCATION: FAYETTEVILLE - SR 1003 (CAMDEN RD.) FROM
NC 59 (HOPE MILLS RD.) TO NORTH OF SR 1007 (OWEN DR.)

TYPE OF WORK: GRADING, DRAINAGE, WIDENING, RESURFACING
CURB & GUTIER, SIGNALS, GUARDRAIL,
CULVERT, STRUCTURES & RETAINING WALL
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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 181+50, 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

SHEET 3
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-L- 74+66 to 176+51
-L- 181+50 to 244+84
-Y1- 11422 to 12+67
-Y4- ' 16+37 to 12435
-Y6- 10+00 to 16462
-Y7- 10+12 to 19+20
-Y9- 10+79 to 12+31
-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 5RT
-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- o 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 24LT
-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- 131451 21 LT
-L- 133433 31LT
-L- 147+01 32LT
-L- 159428 46 LT

Physiography and Geology
The project is located between the city of Fayetteville and the town of Hope MlllS 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.

Seil 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).

SHEET 3A
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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,

i)-—-—-:@No—»u.%u—M

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



EARTHWORK BALANCE SHEET 5
Volumes in Cubic Yards

PROJECT: U-2810C COUNTY: Cumberland - DATE: 10/10/2013 COMPILED BY: Brian Kanaan SHEET 1 OF 2 SHEETS
EXCAVATION | EMBANKMENT WASTE
STATION STATION TOTAL | ROCK |[UNDERCUT UNSUIT. |SUITABLE| TOTAL | ROCK | EARTH | EMBANK.| BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +25%
L 129+50.00 LT -L- 155+00.00 LT 1,005 1,005 5,081 5,081 6,351 5,346
-Y9- 11+00.00 -Y9- 12+28.12 264 264 37 37 46 218 218
SUBTOTAL 5,118 6,397 5,346 218 218
-L- 155+00.00 LT -L- 178+50.00 LT 221 221 4,515 4,515 5,644 5,423
-Y12- 11+25.00 Y12- 12+82.97 205 205 32 32 40 165 165
SUBTOTAL 7 7 5,684

-L-205+00.00 LT -L-229+00.00 LT 870 870 2,420 2,420 3,025 2,155
-Y13-11+00.00 -Y13- 12+53.73 112 112 42 42 53 59 59
-Y14- 8+00.00 -Y14- 12+87.34 965 965 169 169 211 754 754

-L- 23143251 LT -L-245+00.00 LT 305 305 5,099 5,099 6,374 6,069
-Y16- 11+90.80 -Y16- 13+65.00 27 27 27 27 34 7

SUBTOTAL 332

-L- 155+00.00RT || 494 ' 494

SUBTOTAL 194 494 LIS1 TSt [ 1a | ods

-L- 155+00.00 RT -L- 176+66.00 RT 419 ~ 419 1,427 1,427 1,784 1,365
-Y10- 10+34.75 -Y10- 11+06.00 33 33 8 8 10 23 23
-Y11- 10+34.75 -Y11- 11+75.00 227 227 9 9 11 216 216

SHEET TOTAL 5,579 5,579 22,334 22,334 27,918 23,774 1,435 1,435

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.
Approximate quantities only. Unclassitied excavation, borrow excavation, fine grading, clearing and grubbing, and removal ot existing asphalt pavement will be paid tor at the lump sum price for "Grading”.

U2810C ew balance sheet.xlsm : SHEET 1 10/11/2013 8:45 AM



PROJECT U-2810C

COUNTY: Cumberland

Volumes in Cubic Yards

5D

DATE: 10/10/2013 COMPILED BY: Brian Kanaan SHEET 2 OF 2 SHEETS
EXCAVATION ) EMBANKMENT WASTE
STATION STATION TOTAL | ROCK |UNDERCUT UNSUIT. | SUITABLE| TOTAL | ROCK | EARTH | EMBANK.| BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +25%
-L- 182+00.00 RT -L- 205+00.00 RT 1,196 1,196 1,788 1,788 2,235 1,039
SUBTTAL 1,196
.

-L- 205+00.00 RT -L- 230+42.76 RT 795 795 1,086 1,086 1,358 563
-Y14- 13+90.64 -Y14- 18+30.00 2,315 2,315 64 64 80 2,235 2,235
-Y15- 10+39.37 -Y15-11+00.00 14 14 7 7 9 5 5
UBT:!

-L- 232+50.00 RT -L- 245+00.00 RT 685 685 292 292 365 320 320
-Y16- 16+00.00 -Y16- 16+65.00 13 13 13 13
SUBTOTAL 698 698 292 292 365

-DETL- 196+75.00

-DETL- 204+46.94

333

259

242

_ SUBTOTAL

SHEET TOTAL

3,496 3,496 4,371 1,843 2,573 2,573
TOTAL FROM SHEET 1 5,579 5,579 22,334 22,334 27,918 23,774 1,435 1,435

MATERIAL FOR SHOULDER C
LOSS DUE TO CLEARING & GRUBBING

WASTE TO REPLACE BORROW

26,548

SAY

10,675

23,700 ||
I

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.
Approximate quantities only. Unclassitied excavation, borrow excavation, fine grading, clearing and grubbing, and removal ot existing asphalt pavement will be paid tor at the lump sum price for "Grading".

EST. DDE = 1,110 CUBIC YARDS
CLASS IV SUBGRADE STABILIZATION (CONTENGENCY) = 1,100 TONS
SELECT GRANULAR MATERIAL (CONTENGENCY) = 1,000 CUBIC YARDS

PER GEOTECH RECOMMENDATION, ESTIMATED 1,000 CUBIC YARDS OF UNDERCUT TO BE USED IN THE DISCRETION OF THE RESIDENT ENGINEER.

U2810C ew balance sheet.xlsm : SHEET 2

10/11/2013 8:44 AM
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