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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _40226.11 (R-4903)

F.A. PROJ. NHF-87(15)

COUNTY __BLADEN

PROJECT DESCRIPTION _NC 87 AND US 701 INTERSECTION

CONSTRUCT INTERCHANGE

INVENTORY

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N, C, DEPARTMENT

OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TQ 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.

STATE STATR PROJECT REFERENCE NO SHBRT | TOTAL

N.C. R-4903 1 41
STATE PROJ.NO. F.A,PROJL.NO, DRSCRIPTION
40226.1.1 NHF-87(15) P.E

RV & UTIL.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH (7 (S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9i9) TOT-6850, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

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

WITHN THE BOREHOLE. THE LABGRATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF REUIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
(NVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS QR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND ™ MARY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPQSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
GR_ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONOITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TG MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TG BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
C.M. WRIKE

R.E. SMITH

J.P. DELOATCH

J.R. EDMUNDSON
CATLIN PERSONNEL

INVESTIGATED BY_J.L. STONE
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-4903 2

SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, DR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

188 BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (RASHIO T20@B, ASTM D-1586). SDIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

- INDICATES A GDDD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
- INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
PODRLY CRADED}

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

ANGULARITY OF GRAINS

AS MINERALOGICAL CO:POSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:
VERY STIFF, GRAV,SILTY CLA', VST WITH WTERBEDDED FIVE SAKD LAERSHGHLY PUSTH, k7-6

THE ANGULARITY OR RDUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,
SUBANGULAR, SUBROUNDED, OR ROUNDED.

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

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOlL AND ROCK IS OFTEN REPRESENTED BY A ZONE

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

ALLUVIUM (ALLUV.) - SOILS THAT 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.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

SOIL_LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

WEATHERED 2N/ /sy NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
ROCK (WR) e BLONS PER FOOT IF TESTED.

FINE TO COARSE GRAIN JGNEOUS AND METAMDRPHIC ROCK THAT

OR HAVING A NOTABLE 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.

CONSISTENCY OR DENSENESS

MISCELLANEQUS SYMBOLS

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ,%‘gg,%‘:}%’"ﬁ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS. (< 35% PASSING "20@) > 35% PASSING ¥2060) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 | A2 a4 [ a5 [as A7) A, A2 A4 ARG COMPRESSIBILITY oK RIS ALLINE | SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS, A-2-4]a-2-5|n-2-6|a-2-7) aral A3 |A6A7 SLIGHTLY COMPRESSIBLE LIBUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
5 . RN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-5@ COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SYMBOL RRNERN HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN 58 {:CEP[;IMENTARY ROCK I : | sPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
% PASSING st PERCENTAGE _OF MATERIAL L SHELL BEDS\;EZTHERING
"1 SRANULAR| () Ay MUCK, ORGANIC MATERIAL GRANULAR _ SILT - CLAY .
* 40 SOILS PEAT pribiiu, FRlEnin. S0ILS SOILS OTHER MATERIAL
, W . DE
" 208 18 Hx|35 mx[as w35 Mx|as mijas v 3e mn3s mmjas My SolLs TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1-10% FRESH agm&n&lsﬂcgsgxﬁgmsm, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
- LITTLE DRGANIC MATTER 3-5% 5 - 12% LITTLE - 20% )
LoD LIMT 18 {4t v [so mxfan van 40 mx[arem fso ] gors it MODERATELY ORGANIC 5-10% 12 - 20% SOME 12ua B 235.,. VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INDEX | & MX NP |10 Mx {18 MK [11 M [11 M |10 Mx (1B MX[ILMN |1 MN LITTLE OR MigHLy | MIBHLY ORGANIC e Y207 HIGHLY 35% AND ABOVE v sl CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
GROUP INDEX [ [ ] A MX |8 Mx |12 Mx[16 MX[to mx| ~ MODERATE ORGANIC GROUND WATER OF & CRYSTALLINE NATURE.
AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPES|STONE FRAGS. ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (L1 1 INCH. DPEN JOINTS MAY CONTAIN CLAY, IN GRANITDID ROCKS SOME OCCASIONAL FELDSPAR
o o IoRaveL, o |FINE | SILTY OR CLAYEY SILTY | CLAYEY e T L e
i) VL0 lsaND| GRAVEL AND SAND | SDILS | SOLLS MATTER v STATIC WATER LEVEL AFTER 24 HOURS YSTALS Al LL AND DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
TR - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
- FAIR 1O Zpw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA 0D, GRANITOID ROCKS, MDST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
A5 gns EXCELLENT 70 GOOD FAIR TO POOR POOR POOR | UNSUITABLE ' DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGR WITH FRESH ROCK.
O G OR SEEP
PI OF A-7-5 SUBGROUP 1S =< LL - 3@ ; Pl OF A-7-6 SUBGROUP IS > LL - 38 SPRING OR

MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. JN GRANITOID ROCKS, ALL FELDSPARS DULL

SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH

COLLUVIDM - 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 - & TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

BIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 13 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 DNE ANOTHER PARALLEL TO THE FRACTURE,

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

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

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

FORMATION (FM,) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

DESCRIPTIONS MAY INCLUDE COLDR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY)
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE,

O
O
0

O

[X]
L
I:l VANE SHEAR TEST
U

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INOURATED

CTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED P BORING (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SoIL TypE | CONPACTNERS D PENETRATION RESISTENCE | COMPRESSIVE. STRENGTH 3??3@;5%22’;1;?:% N‘RE) Gm o TEST BORING $ LE/SEORER N IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
N-VALUE) (TONS/F T2 1 i
SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED . y
GENERALLY VERY LOOSE <4 SOIL SYMBOL EB AUGER BORING (>~ SPT N-vaLUE (SEV)) IN STRENGTH TD STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME —]E%%TESAT&';E'&]TKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SHALL COMPARED TO
CRANULAR LOOSE 47018 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MEDILR DENSE 12 10 30 n/a ARTIFICIAL FILL (AF) OTHER -Q CORE BORING GED— SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 108 BPF LENS - A BODY OF SOIL DR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VERY DENSE %0 1o B0 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE pur | MOTILED GIOTJ IRRECLLARLY MARKED VITH SPOTS OF DIFFERENT COLORS. MOTILING IN
. ——  INFERRED SOIL BOUNDARY ™0  HONITORING WELL v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG RDCK A -
VERY SOFT @ <025 REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED T0 A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT STIFF 2 ;g ; 2.25 10 8,50 =77=77= INFERRED ROCK LINE /A  PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF IESTED, Y PT_N_YALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
ahzf,:m e T 101 es 10 1.0 INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FASRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(conesrts) VERY STIFF 15 10 30 12 13 ,2, TTewr® ALLUVIAL SOIL BOUNDARY () SLOpE INDICATOR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 15 ROCK QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD »30 >4 25/026  DIP & DIP DIRECTION OF INSTALLATION ALSO AN EXAMPLE, ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIIE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE,
VERY HARD  CANNOT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES %ﬁ;%%%a‘sﬂ' RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
1.5, STD. SIEVE SIZE 4 10 @ o8 200 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. AREN .
. X s X \ X SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OXIMATELY UNIFORM THICKNESS AND
OPENING 478 2% cv:;is 2.25 o075 0% ABBREVIATIONS HARD $SND:§A(SIS1R?;$ESPS;]:§:FE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERALO FE)?;::T. Tm; HfY\S BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND ;g;% SILT CLAY AR - AUGER REFUSAL MED. ~ MEDIUM VST - VANE SHEAR TEST : TO THE BEOCDING OR SCHISTOSITY OF THE INTRUDED ROCKS,
(BLDR. (0B ©R) (CSE, 8D, F Sbu (5L L) BT - BORING TERMINATED MICA. - MICACEOUS WEA, - WEATHERED HODERATELY  CAN BE SCRATCHED BY KNIFE OR PICK, GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. CL. - CLAY MOD. - MODERATELY 7 < UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK, HAND SPECIMENS CAN BE DETACHED SO PLANE
GRAIN MM 385 7% 20 .26 0.05 2.005 BY MODERATE BLONS.
CPT - CONE PENETRATION TEST NP - NON PLASTIC 2.~ DRY UNIT WEIGHT
4 DARD PENETRATION ‘ - BLOWS (N OR BPF)
SizE N 12 3 CSE. - COARSE ORG. - ORGANIC MEDIUM CAN BE GROOVED OR GOUGED @25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. %@Wme ';g'@s;gfm'“w S foor o gE]L iTH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST BREVIATIO HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE I DPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK. THAN 0. FOOT PER 6@ BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | & - VOID RATIO SD. - SAND, SANDY 85 - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
{ATTERBERG LIMITS) DESCRIPTION F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN $1RATA CORE RECOVERY (STEC. - TOTAL SENCTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SUL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
5ATY FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  vERy CAN BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRAA ROCK QUALITY DESICNATION (SROD)- A MEASURE OF ROCK CUALITY DESCRIBED BY  vinEo
(| Lioup LT ey ey CBR - CALIFORNIA BEARING | SOFT OR HORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED RERDILY BY | oA LENOTH OF ROCK SECHENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY Tre
PLASTIC + -~ RIGHL - FINGERNAIL. !
R - SEMISOLID; REQUIRES DRYING T (8.} - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RveE WET - 0 ATYAIN ORI MOISTORE EOUIPMENT USED ON_SUBJECT PROJECT FRACTURE_GPACING BEDDING —
pLl . PLASTIC LIMIT ADVANCING TOOLS: HAMMER TYPE: TERM SPACING TERM THICKNESS BENCH MARK:
ORILL UNITS: : VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
oM_L OPTIMUM MOISTURE - MDIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE [ carems automaTic  [] MANUAL WIDE 310 18 FEET THICKLY BEDDED 15 - 4 FEET
SL_| SHRINKAGE LIMIT [ wosmes MODERATELY CLOSE 170 3 FEET THINLY BEDDED g.‘tass - lét‘a1 eFF%EETET ELEVATION: FT.
X| 6*CONTINUOUS FLIGHT AUGER LOSE 8.6 10 VERY THINLY BEDDED .83 - 0.
- DRY - @ RECUIRES ADDITIONAL WATER 70 ] CORE S1zEs e LOSE D e o e THICKLY LAMINATED 8.088 - 8.83 FEET NOTES: .
ATTAIN OPTIMUM MDISTURE BK-51 [ & HoLLow aucers -8 ‘ THINLY LAMINATED < 9.008 FEET
PLASTICITY D CME-45C D HARD FACED FINGER BITS - INDURATION
PLASTICITY INDEX (PD) DRY STRENGTH 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. UNDIVIDED C.P.= UNDIVIDED COASTAL PLAIN
TUNG.-CARBIDE INSERTS
NONPLASTIC -5 VERY LOW X] coe-48 (R FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS)
LOW PLASTICITY 615 SLIGHT casING || W/ ADVANCER A o GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 1625 MEDIUM B
PORTABLE HOIST TRICONE _2 *STEEL TEETH GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH P HIGH ™ POST HOLE DIGGER MODERATELY INDURATED ;
LASTICITY 26 OR HORE BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. HAND AUGER
] SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TD SEPARATE WITH STEEL PROBE;
CORE BIT DIFFICULT 70 BREAK WITH HAMMER,
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTI, JR.
GOVERNOR SECRETARY
November 16, 2012

STATE PROJECT: 40226.1.1 (R-4903)

F.A. PROJECT: NHF-87(15)

COUNTY: Bladen :

DESCRIPTION: NC 87 and US 701 Intersection

SUBJECT: Geotechnical Inventory Report

Project Description

This project begins along existing US 701 approximately 3,000 feet south of the NC 87/ US
701 intersection, just south of Elizabethtown, and extends generally northward approximately 1.1
miles, ending along existing US 701 in Elizabethtown. This geotechnical investigation was
confined to the areas of proposed construction.

Fieldwork was conducted in June of 2011 through April 2012. Standard Penetration Test and
hand auger borings were completed along and at various offsets throughout the project corridor.
Representative soil samples were collected for visual classification in the field and for laboratory
analysis by the Materials and Tests Unit.

The following alignments were investigated. Subsurface profiles and selected cross sections
of these alignments are included in this report.

Line Station()
-L- 16+60 to 75+10
-Y01- 23+00 to 44+45
~Y02- 259+00 to 304+00
-Y03- 11+45 to 24+15
-RMPB- 10+00 to 27+44
~-RMPD- 10+00 to 23+99
-LPB- 10+00 to 19+81
-LPD- 10+00 to 19430
MAILING ADDRESS: TELEPHONE: 919-707-6850 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE B-2
1589 Mait. SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US 1020 BIRCH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC

Sheet 3

Line Station(+)
-SR1- 20490 to 23478
-DRV1- 10+00 to 11+75

Areas of Special Geotechnical Inferest

1) The following sections were found to exhibit seasonal high ground water or the potential for
groundwater related construction problems.

Line Station(*)
-L- 16+60 to 26+00
-L- 38+50 to 75+10
-Y02- ’ 259+00 to 272+50
-Y02- 289+00 to 304+00
-RMPB- 10+00 to 27+44
-RMPD- 10+00 to 13+50
-RMPD- 20+00 to 23-+99
-LPB- 13+50 to 19+81
-LPD- 15+75 to 19+30
-SR1- 22+50 to 23+78
-DRV1- 10+00 to 11+00

2) All but the following sections contain cohesive soils which have the potential to cause
embankment/subgrade and or slope stability problems during construction.

Line Station()
-L- 44423 to 53+75
-L- 58+00 to 61490
-L- 64+15 to 64+95
-L- 66+10 to 67+05
-Y02- 28190 to 287+07
-Y02- 290+25 to 291+30
-Y02- 293+65 to 304+00
-RMPB- 20+49 to 21+51
-RMPD- , 11+30 to 12+70
-RMPD- 17+20 to 23+99
-LPD- 11+05 to 19+30
-SR1- 23451 to 23+78
-DRV1- 10+00 to 11+75



Physiography and Geology

This project corridor is located within the Coastal Plain Physiographic Province. Topography
along the project ranges from mostly flat to sloping. Natural ground elevations ranged from 56+
to 135+ feet above sea level. ‘

Surficial soils in this area are generally classified as undivided coastal plain sediments and

alluvial sediments; all are underlain by formational soils belonging to the Black Creek
Formation.

Ground Water

Ground water data was collected from June 2011 through April 2012, during a time of
generally normal precipitation. Ground water elevations ranged from 55+ to 114 + feet above
sea level.

Soils

Soils encountered within this project area have been divided into five categories, undivided
coastal plain soils, formational soils, alluvial soils, artificial fill soils, and roadway embankment.

Soils identified as undivided coastal plain are composed of 6: to 36 feet of very loose to
dense sand and clayey sand (A-2-4, A-3, A-1-b, A-2-6), with 3= to 5+ feet of very soft to very
stiff sandy and silty clay (A-6, A-7-6). Moisture samples taken within these cohesive units
returned a natural moisture content from 24% to 34%.

Formational soils beionging to the Black Creek Formations were also encountered. In this
area, Black Creek Formation is comprised of 4+ to 20+ feet of very soft to very stiff silty and
sandy clay with sandy silt (A-7-6, A-6, A-4), and 3= to 12+ feet of very loose to very dense sand
(A-2-4, A-3).

Alluvial soils were identified within the Brown’s Creek floodplain in the northern portion of
the project area. They are comprised of 7 to 11+ feet of loose sand (A-2-4) and 5+ of soft silty
clay (A-7-6).

Artificial fill soils were encountered in five soil test borings that penetrated an abandoned
landfill site and one boring that penetrated a NCDOT soil stockpile along -RMPB-. The landfill
soils were composed of 2+ fect of loose sand (A-2-4), underlain by 15+ to 24+ feet of soft to
stiff organic sandy silt (A-5), along with varying landfill debris. Records indicate that the
majority of this landfill material is composed of fly ash. A sample collected within this ash

Sheet 3A

returned an organic content of 29.5%. The NCDOT stockpile soils were encountered from
-RMPB- Sta. 19+50+ to 22-+00+ and are composed of up to 18 feet of loose to medium dense
sand (A-2-4). : :

Roadway embankment soils were found along the existing NC 87/US701 corridor and
associated intersecting roads. Where encountered it was composed of 1+ to 18+ feet of loose to
dense sand (A-2-4, A-3).

Prepared By:

O

Joseph L. VStone, L.G.
Project Geological Engineer
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3_LANDFILL.GPJ NC_DOT.GDT 10/11/12

NCDOT BORE DOUBLE R490:

Boring Terminated at Elevation 56.9 ft IN
MEDIUM DENSE SAND

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 1
WBS 40226.1.1 | TIP R-4903 | COUNTY BLADEN I GEOLOGIST Contract Geologist WBS 40226.1.1 TIP R-4903 COUNTY BLADEN GEOLOGIST Contract Geologist
SITE DESCRIPTION NC 87 AND US 701 INTERSECTION GROUND WTR (ft)| | SITE DESCRIPTION NC 87 AND US 701 INTERSECTION GROUND WTR (ft)
BORING NO. B1 STATION 10+35 OFFSET 332 ft RT ALIGNMENT -RMPD- 0 HR. N/A | | BORING NO. B2 STATION 13+69 OFFSET 207 ft RT ALIGNMENT -RMPD- 0 HR. N/A
COLLARELEV. 96.7 ft TOTAL DEPTH 25.0 ft NORTHING 311,294 EASTING 2,116,757 24 HR. Dry | | COLLAR ELEV. 86.9 ft TOTAL DEPTH 30.0 ft NORTHING 311,180 EASTING 2,116,510 24 HR. Dry
DRILL RIG/HAMMER EFFJDATE CAT6394 CME-45B 91% 02/19/2010 l DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIG/HAMMER EFFJ/DATE CAT6394 CME-45B 91% 02/19/2010 DRILL METHOD Mud Rotary HAMMER TYPE  Automatic
DRILLER Contract Driller START DATE 07/06/12 COMP. DATE 07/06/12 | SURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE  07/06/12 COMP. DATE 07/06/12 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP., L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)v ELEV DE(fF;)TH o 25 5 s A/ 0 SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(E)TH s 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t 1 | . 100 | NO. | /Mol G | ELev. () DEPTH () () 0.5t | 0.5ft | 0.5f | |0 ® 50 7 NO. | /Mol G
100 B 90 |
[ [ 067 GROUND SURFACE 0.0 T " 869 GROUND SURFACE 0.0
X P PR ARTIFICIAL FILL ] M. L ARTIFICIAL FILL
95 B | ioar LANDFILL MATERIAL 20| (88 —+ | -840 _LANDFLLMATERAL 20
- - L — T T ARTRCGALELL 7 . i- - N ARTIFICIAL FILL
27440 L1 o - \'f' LANDFILL MATERIAL 829 4+ 40 11— 1 |- - T LANDFILL MATERIAL
i o g T 9 - T
% N ¥ ol 80 I [ ol
5 N ol 789 1 80 I. . vl
877 4 9 R TN i 1 WOH | WOH 1 ‘1. . NL
i 518 | 7 .. oL I L vl
15 4 | &
85 K A HR 75 I (I vl
- AN L 739 1130 .. L
82.7 + 140 /0 vl 1 WOH|WOH| 1 PR VL
i WOH[ 7 [ 1 ‘/2 Ca SE 1 . el
" . C- 4 - e 74
80 B \ QV;_@L________________________________1_7.g 70 4 l N
L A - - S2oa0 UNDIVIDED COASTAL PLAIN 68.9 1 18.0 . s
777 1 100 N cacet TAN SAND, MOIST 4 WOH|WOH| 1 }r e
[ 5 | 6 7 C A oocel 1 . %N
»13 I 0
75 i A bessl 65 T L el
L ./. .. sseel T '| ; S
72.7 4 240 L. .. S 629 4 240 .- pas
[ WOH|[WOH| 1 | [/ . - . FH AN 250 1 1717 |l oL
L ' Boring Terminated at Elevation 71.7 ft IN + S - - Xlel s 20
- VERY LOOSE SAND 60 4 A\ R UNDIVIDED COASTAL PLAIN
. 589 1 280 N oosl TAN SAND, MOIST
R 1 5 8 9 . \17 cossl
B coool 56.9 30.0
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@ @__ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 2
WBS 40226.1.1 I TIP R-4903 I COUNTY BLADEN | GEOLOGIST Contract Geologist WBS 40226.1.1 TIP R-4903 COUNTY BLADEN GEOLOGIST Wrike, C. M.

SITE DESCRIPTION NC 87 AND US 701 INTERSECTION GROUND WTR (ft) | | SITE DESCRIPTION NC 87 AND US 701 INTERSECTION GROUND WTR (ft)
BORING NO. B3 STATION 12+51 OFFSET 175ftRT ALIGNMENT -RMPD- 0 HR. N/A BORING NO. B4 STATION 14+38 OFFSET 120 ftRT ALIGNMENT -RMPD- 0 HR. N/A
COLLARELEV. 103.6 ft TOTAL DEPTH 25.0 ft NORTHING 311,132 EASTING 2,116,591 24 HR. Dry COLLARELEV. 107.21ft TOTAL DEPTH 24.7 ft NORTHING 311,112 EASTING 2,116,433 24 HR, Dry

DRILL RIGHAMMER EFFJ/DATE CAT6394 CME-45B 91% 02/19/2010

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFFJ/DATE GFO0063 CME-45B 92% 06/27/2011

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller START DATE 07/06/12 COMP. DATE 07/06/12 |SURFACE WATER DEPTH N/A

DRILLER Smith, R. E.

START DATE 04/04/12

COMP. DATE 04/04/12

[ SURFACE WATER DEPTH N/A

3_LANDFILL.GPJ NC DOT.GDT 10/11/12

MEDIUM DENSE SAND
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NCDOT BORE DOUBLE R490

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfg" ELEV DE(g)TH o 25 0 v o SOIL AND ROCK DESCRIPTION E(Lﬂf§V ELEV DE(g)TH 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5f7t | 0.5t ; 5 75 100] | NO. {/motl 6 | Eev. i DEPTH (1) () 0.5ft | 0.5ft | 0.5f | |0 25 50 75 No. L /moll 6
105 110 L
L 1036 GROUND SURFAGCE 0.0 1 L
LBE Bi 016 ARTIFICIAL FILL 1072 T ag E 107.2 GROUND SURFACE 0.0
1 1018 LANDRILLMATERIAL _ .20 T WOH[ 2 [ 3 [ s B ARTIFICIAL FILL
100 1 L ARTIFICIAL FILL 105 T ) T LANDFILL MATERIAL
WO+ 40 [ N LANDFILL MATERIAL T ez R eyl
L T 1032 T 40 : T ARTIFICIAL FILL
aba o V - C 3 l. - -
A ol I S 12 2 || e §S-34 oL LANDFILL MATERIAL
o5 \ or 100 T I or
946 = 9.0 t V- + -
. L 99.0 8.2 .. |
el .80 i 1 1 1 1 +2 . 2
[ " 4
% . L o T [ Q".Z
] sl . N -
gas-pia0 ) 1 1 1 e 940 T 132 R I i+
.5 ok 1 1 1 N 7 VA N
1o hksss o 19 + R q"._
85 ,1 .. A UNDIVIDED COASTAL PLAIN %0 T AN 170
saprre0 L | L O i TAN SAND, MOIST ag0 182 ~ T UNDIVIDED COASTAL PLAIN — |
O I T 7 | 24 | 24 TNes - SS-35 TAN SAND, MOIST
. \&. Beoit 4 .l/ e
80 N eesel 85 T ¥
79.6 24.0 o 0 0 of— —_ f
I A I S R c2ocl 786 250 840 1 282 4 et -
Boring Terminated at Elevation 78.6 ft IN - ‘39 24.7
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Boring Terminated at Elevation 82.5 ft IN
DENSE SAND




M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T. L. P. No.
REPORT ON SAMPLES OF
Project County Owner
Date: Sampled 4/1/12 Received 4/25/12 Reported 5/1/12
Sampled from ROADWAY By JL STONE

Submitted by N WAINAINA 1995 Standard Specifications

TEST RESULTS
Proj. Sample No. 23 8843s
Lab. Sample No. 779386 | 779387
Retained #4 Sieve % - -
Passing #10 Sieve % 100 100
Passing #40 Sieve % 81 93
Passing #200 Sieve % 45 12

SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 303 | 215
Fine Sand Ret - #270 % 24.7 67.1
Sitt 0.05 - 0.005 mm % 34.9 7.4
Clay < 0,005 mm % 10.0 4,0
Passing #40 Sieve % - -

Passing #200 Sieve % - -

L. L.

P. 1

AASHTO Classification

Station 14+38 14+38

Offset 120 RT | 120 RT

Alignment RMPD | RMPD

Location

Depth (Ft) 4.00 18.20
to 5.50 19.70

cc: JL STONE

Soils Engineer

Page 2



