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SPECIFICATIONS. OR CONTRACT FOR THE PROJECT.
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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS 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 SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (319) 250-4088. 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
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

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

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DDES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM 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.
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NORTH CAROLINA

DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

DEPARTMENT OF TRANSPORTATION

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, S_YMBOLS, AND ABBREVIATIONS

STATE PROJECT NO.
34994.11

1D
U-3849

SHEET NO.
2

TOTAL SHEETS
3%

SOIL

DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIOERED TO BE THE UNCONSOLICATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 1206, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE RASHTO 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:

WELL ORADED- INDICATES A GOOO REPRESENTATION OF PARTICLE SIZES FROM FINE 70 COARSE
UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

POORLY GRADED

}

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

ANGULARITY OF GRAINS

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

HARD ROCK 1S 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 EOUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A Z0NE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY

DIVIDED AS FOLOWS:

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

AQUIFER -~ A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - 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.

® SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 180 BLOWS
VERY STIF, 6807 SUTY QL ST X7 OERGELCED FAE S LNEFS MG PUSTC 176 ROCK (WR) PER FOOT. s ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION FINE T0 COARSE GRAIN TGNEOUS AND METANGRPHIC FOSK THAT AT WHICH IS 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS Egﬁ‘%ms WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE. GROUND SURFACE.
CLASS. (5% PASSING *200) £385% PASSING *208) - WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 7} _GNEISS. GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
HIC AND NON-f
RO &1 A3 Az a4 |45 [a6] A7) asaz | Atas COMPRESSIBILITY NON-CRYSTALLINE S EEDIMENTARY POCK THAT WOOLD YLD o7 R B o OcK Type | COLLUVILM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  |a-1-ala-1-b la-2-4]a-2-5]a-2-6a-2-7 el a3 |AsaT SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 30 ROCK NCRY === INCLUDES PHYLLITE, SLATE. SANDSTONE, ETC. OF SLOPE.
333 TR ~ S8 MODERATELY COMPRESSIBLE LI0UID LIMIT 31-56 CORSTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT VIELD AE RECOVERY (RECJ ~ TOTAL LENGTH OF ALL MATERIAL RECOVERED 1N THE CORE BARREL DIVIDED BY TOTAL
Swe0L Bess gty k\.\\\‘lx\\‘ HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SOMENTARY Rock [T T SPT REFUSAL. ROCK TYPE IACLUDES LINESTONE, SaNOSTONE, CENENTED CORE RECOVERY GERy - TDIAL LENDTN CF SLL MATERIAL
* PASSING SILT- PERCENTAGE OF MATERIAL : WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
“ o i: Voo vt Seore | cLar bear CRGANIC MATERIAL » GR?;?SR S OTHER MATERIAL ' ROCKS OR CUTS MASSIVE ROCK. o
s 40" x5Q " . Q1L SHOANLL MATERIAL SOILS 3; N v
* 200 5 MXRS MX10 Mx[35 MX35 MX35 MxBs MA3s Mnbs mal3s MabBs M| SOILS TRACE OF ORGANIC MATTER 2 -3 3 - 8% TReCE 1 1o 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 1S INCLINED FROM THE
LITILE ORGANIC MATTER 3-8% 5 - 12% UITTLE 10 - 20% : HAMMER IF CRYSTALLINE. HORIZONTAL.
LIouID LIMIT MO MX41 MN |43 MX41 MN |40 MXJ41 MN 48 MX4I MN SOILS WITH MODERATELY ORGANIC 5 - 16% 12 - 20% SOME 20 - 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 DOEX | 6 MX | N.P. 5@ Mxpo Mx|it MN I MY 18 MX B MX]t MY it MN LITTLE OR viGHLy | MIGHLY ORGANIC >10% Y20% HIGHLY 367 AND ABOVE v, 8L CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
pINEX]  © MX |12 MXJ16 MxfNo td  MODERATE FAULT - A FRACTLRE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
= 2 2 L e = AMOUNTS OF gﬁffgm GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ng RELA.”VEC ;{;Eu:s :NRO‘::HER EPQRQLLEL Y0 THE FRACTURE.
USUAL TYPES|STONE FRAGS.I. o | o1 1y oR cLAYEY SILTY CLAYEY ORGANIC \VARN WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. L1y 1INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  IGRAVEL AND saND| GRAVEL AND SaND SOILS soy s MATTER h 4 STATIC WATER 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.
gfﬁl o : ) MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
) VAL 000 GRANITOI0 ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
o EXCELLENT T0 G0OD FAIR TO Poor | TAR TO 1 poor fuuinanie PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA RS ARE DULL AND DISCOLO PAFENT MATERIAL.
POOR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE o~ SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.PJ - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
: 7 - THE STREAM,
PL.OF A-7-5=L.L.- 3¢ :P.L.OF A7-6 >LL.- 30 MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOIO ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  [FORMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
CONPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED po— (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. THE FIELD,
PRIMARY SOIL TYPE consisTency  |PENETRATION RESISTENCE | COMPRES S g oo A 5T 0 TEST BORING SAMPLE I TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
BIVALUE) SR ! DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME Tre LATERAL EXTENT.
GRANULAR Loose 4 70 10 S- BULK SAMPLE EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, :
MATERIAL MEDIUM DENSE 1@ 10 30 G ARTIFICIAL FILL OTHER THAN 8- SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES » 109 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 38 10 50 ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |JHOTILED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTILING IN
VERY DENSE >se — — —  INFERRED SOIL BOUNDARIES . ST- SHELBY TuBE . SEV) THE MASS 13 EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <8.25 . 30IL Bou € *‘O MONITORING WELL SAMPLE REMAINING. SAPROLITE IS 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 Eg?ﬁ —_ 2 ;g ; 8.25 10 0.5 Z/E/7>  INFERRED ROCK LINE e ZOMETER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE_TESTED, YIELDS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
:&;{;ﬁ:ﬁy " srL;:FS ; T0 15 es 7700‘2 D sTaLLaTioN KT~ RECOMPACTED COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE.OR DISCERNISLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
.~ -
(COHESIVE) VERY STIFF 15 70 38 21 10 4 Tt ALLUVIAL SOIL BOUNDARY TRIAXIAL SAMPLE SCATTEREC CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (R.0.00- A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >30 >4 25/826  DIP/OIP DIRECTION OF O f;g: f i’:?}g:mR ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES - CBR - CBR SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE Of CRAIN SIZE OO sPT t-vaLue VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIOUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 18 40 60 200 270 ® - SOUNDING ROD SPT REFUSAL . SEVERAL HARD BLONS OF THE GEOLOGISTS PICK. PARENT ROCK. or TELY UNIFORM THICKNESS A0
ENING (MM) 4.76 .6 8.42 .25 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATEL
o 2 ABBREVIATIONS HARD CAN BE BCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Cohnet e SILT cLay AR - AUGER REFUSAL . CoSUREMETER TEeT TO DETACH HAND SPECIMEN. T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
AN N i MT - PRESSUREM| 3 MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE
GLoR €08 i (CSE. 5D . SO S i SI N gfﬁm TERMINATED ;‘_’-‘ g?:‘%:ﬁ“: HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED ————it}ﬁ“,f[‘f;‘;? - POLISHED AND STRIATED SURFACE THAT RESLLTS FROM FRICTICN ALOKG A FALLT 0R
GRAIN MM 305 75 2.0 8.25 205  2.9005 o .- SILT, BY MODERATE BLOWS.
. . CPT - CONE PENETRATION TEST SLL - SLIGHTLY STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR B.P.F.) OF
N 3
e B CSE. - COARSE TCR - TRICONE REFUSAL e B s I e ey T PaESouRE OF XaUFE DR PICK PoINT. A 140 LB.HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION CF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION QOF TERMS OMT - DILATOMETER TEST 7 - uNIT wEIGHT HARD POINT OF A CEOLOGISTS PICK A 2 INCH OUTSIOE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS LESS TN @1 FOOT PENETRATICN
SOl MOISTURE SCALE FIELD MOISTURE, GUIDE FOR FIELD MOISTURE DESCRIPTION o ;O%N::goPENETRAmN Test 74 - DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK., CAN BE EXCAVATED IN FRAGMENTS “ITH E9 BLOVS.
(ATTERBERG LIMITS) DESCRIPTION F.- FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE_RECOVERY ISAEC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVEREO DIVIDED BY TOTAL LENGTH
FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE ) ' OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY . . - N HOCK UALITY DESCHIBED BT
SATS FROM BELOW THE GROUND WATER TABLE iiﬁg's'f?:ﬁéﬂgigs VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH D T e NETERS CIVIDED
] ASTI’EL L Lloun it ] FhRocs. - Frac SOFT g;ﬁng:;ﬂx:« THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T K TN TS WL I A TUrd EQUAL TO OB €
L - .
SEMISOLID; REQUIRES DRYING Tp TOPSOIL (1,8 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RercE TVET - ATTAIN GPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
T £ FHICKNESS
pLl . PLAsTIC Lim ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: 10 SPALING VERY mliz.v BEODED >4 :EET BENCH MaRk:
on_| OPTIMUM MoISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE AUTOMATIC MANUAL VERY WIDE MORE THAN 18 FEET THICKLY BEDOED 15 - 4 FEET T
CLAY BITS 10 370 10 FEET ELEVATION
SL_| SHRINKAGE LIMIT [ mosres NOGERATELY CLOSE 110 3 FEET v zgg;n.;ﬁ:fesgccmo g.;sz - 1;;??51 :
: . : REOUIRES ADDITIONAL WATER 10 - [ e contimows ruont avser CORE Si75: LOSE 216 TO 1 FEET e o o et NOTES: .
- ORY - @ TURE k-5 ' VERY CLOSE LESS THAN 0.6 FEET TickL o 2
- - @ ATTAIN OPTIMUM MOISTURE BK-51 . K] e moiow ausers e Yo 16 FES THINLY LAMINATED < 9,008 FEET
PLASTICITY [ cre-ssc [C] waro Faceo Fincer eits [ INDURATION
PLASTICITY INDEX (D) ORY STRENGTH : —_ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING. HEAT, PRESSURE, ETC.
: [X] runc.-carsioe mserts [+
NONPLASTIC 0-5 VERY LOW CME-550 FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
Low PLA;}'IIS;Y 615 f«gc?x:; CASING || W/ ADVANCER BT RT GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. 1 APPROXIMATE ALLUVIAL LIMIT
MED. PLA Y 16-25 -
PORTABLE HOIST [ rracone * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HicH O . penD AUGER N BREAKS EASILY WHEN HIT WITH HAMMER. Ll APPROXIMATE ARTIFICIAL FILL LIMIT
* TUNG.-CARB.
COLOR %] oTHER crE-750 TRICONE |
oM — RAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROSE:
(1 core anr (] souoie roo INOURATED DIFFICULT T0 BREAK wITH rarmgn —— APPROXIMATE ARTIFICIAL FILL LIMIT OVER ALLUVIUM
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) Ve SRR TEST ]
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. OTHER _CME-458 D OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

[7] ommer

SAMPLE BREAKS ACROSS GRAINS.
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CUMBERLAND COUNTY
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MICHAEL F. EASLEY

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

GOVERNOR SECRETARY

June 13, 2007

STATE PROJECT: 34994.1.1 U-3849

F. A. PROJECT: STP-1363(3)

COUNTY: Cumberland

DESCRIPTION: SR 1363 (Elk Road) from SR 1132 (Legion Road) to

US 301/1-95 Business

SUBJECT: : Geotechnical Report — Revised Irivéntory

This report supercedes the Inventory report dated January 6, 2005.

Project Description

The proposed project is located in Hope Mills, beginning southeast of SR 1132 and
‘extends 1.2+ miles southeast to US 301/I-95 business. Based on the current plans, the project
will consist of replacing the existing two lane SR 1363 to a four lane curb and gutter facility
with a concrete median. The investigation of subsurface conditions was confined to the
corridor of proposed construction. ' :

The following alignments were investigated for this project:

Line Station (%)
-L- N 5+13 to 72+89
-Y1- 10+00 to 13+54
-Y2- 10+00 to 11+50
-Y3- 10+00 to 11+58
-Y4- 10+00 to 12+39
-Y'5- 10+00 to 11+79
-Y6- 10+00 to 10+93
-Y7- 9+50 to 27+85
-Y7-Rev 27+85 to 37+46
-Y7CONN1- 10+00 to 12+98
MAILING ADDRESS: TELEPHONE: 919-250-4088 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT : ENTRANCE B-2
1589 MAIL SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US 1020 BircH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC

LYNDO TIPPETT

Line Station (&)
-Y7REVCONN2- 10+00 to 13+06
-Y 8- 11+65 to 37+15
-DRIVEl- 10+00 to 11+80
-DRIVE1A- 10+00 to 17+40
-DRIVE2- 10+00 to 25+77
-DRIVE3- 10+00 to 11+50

Areas of Spééial Geotechnical Interest

1) The approximate limits of organic soil along the project are:

Line Station (£)
[ -L- 42+18 to 48+48
-L- 60+25 to 62+78
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2) The following sections contain cohesive soil with medium to high plasticity indices and

greater than 50% passing no. 200 sieve:

Line Station (+)
-L- : ' 39+80 to 43+15
-L- 50+25 to 52+75
-L- 56+00 to 57+80
-L- 59+25 to 62+15
-L- 63+25 to 66+25
-Y7-REV 28+75 to 32+75

Physiography and Geology

The project corridor is located in Cumberland County along existing SR 1363 and
SR 1131, within the Coastal Plain Physiographic Province. Topography along the project is
gently rolling with good surface drainage. Floodplain elevations along the project vary
between the drainages at -L- stations 46+10 and 61+34, which have an elevation of
approximately 132.0 feet and 111.5 feet respectively. The surface elevations of the upland
areas range from 93.3 feet along -Y7-REV to 210.0 feet near the beginning of the project.

Drainage along the project is confined to the Rockfish Creek drainage basin. Surface
water flows to two tributaries of Rockfish Creek that cross the project at -L- stations 46+10
and 61+34, or directly to Rockfish Creek to the south of -Y7- and -Y8-.

The geology of this region consists of soils of the Black Creek and Cape Fear Formations,

as well as Recent alluvial sediments. Organic soils with sand layers characterize alluvial soils,

whereas upland soils consist primarily of granular soils with lesser amounts of cohesive soils.



Ground Water

Ground water data was collected primarily from August through September 2004 and June
2007during which period the area experienced normal precipitation conditions. It was noted
that high ground water conditions are present within the floodplain limits of the tributaries to
Rockfish Creek. Water levels along the upland areas were measured at 3.0 feet below natural
ground or deeper. A perched water table is located along the left side of -L- from stations
65+20 to 66+20. The presence of a high P.I. clay lens is responsible for this water table.

Soils

Soils encountered during this investigation are separated into four major categories based
on origin. These categories include alluvial soils, Coastal Plain formational soils, roadway
- embankment, and artificial fill.

Alluvial soils were encountered in the flood plains of the tributaries of Rockfish Creek
from -L- stations 42+18 to 48+48 and 60+25 to 62+78, and have a maximum thickness of
11.2 feet. These recent soils consist of very soft to soft muck and very loose to medium dense
silty coarse sand (A-2-4 and A-1-b). Typically, the organic sediments contain 11.2 to 51.5
percent organic material, moisture content of up to 180 percent, and exhibit poor engineering
properties. Vane Shear Test data show shear strength values of the alluvial organic sediments
- ranging from 111 psfto 2004 psf with a majority of the test values being between 500 psf and

1200 pst. The measured apparent shear strength may be artificially high due to the presence
of fibrous wood fragments and roots. The organic and cohesive sediments have the potential
for subgrade failure due to their relatively poor engineering properties. Undercutting of the
alluvial soils may be required to provide a suitable base for embankment along the new
‘alignment.

- Soils of the Black Creek Formation generally consist of loose to medium dense silty sand
and sand (A-1-b, A-2-4, and A-3), clayey sand (A-2-6 and A-2-7), and very soft to hard silty
and sandy clay (A-7-6 and A-6). The granular soils of this formation comprise the majority of
the soils along the project and exhibit good to excellent engineering properties. The cohesive
soils of the Black Creek Formation account for a much smaller percentage of soils along the
project and exhibit moderate to poor engineering characteristics with low to high plasticity
indices (Plasticity Index values ranging from 12 to 37) and greater than 50 percent passing the
no. 200 sieve. 5 '

Medium dense coarse sand and sand (A-1-b and A-3) of the Cape Fear Formation were
encountered in borings at -L- stations 60+25 and 61+00. These soils underlie the Black Creek
Formation and exhibit good to excellent engineering properties.

, Roadway embankment constructed for SR 1363 exists along the entire project. The
embankment consists primarily of loose to medium dense sand, silty sand, and clayey sand
(A-3, A-2-4, and A-2-6) with lesser amounts of medium stiff silty clay (A-7-6). As much as
24.0 feet of embankment material has been placed under the roadway and exhibits good to

excellent engineering properties. Artificial fill is present along the project as lot backfill
material and consists of silty sand and silty sand with gravel (A-2-4, A-1-a, A-1-b) and

Sheet 3A of 34

contains some small brick and concrete fragments. The artificial fill appears to have fair to
good engineering qualities and is not expected to present a problem.

Culvert at -L- Station 46+10

A culvert is proposed for the drainage crossing -Lf at station 46+10. Soils at this location
consist of very soft to medium stiff alluvial muck, loose alluvial sand (A-2-4), and loose to
medium dense coastal plain sand (A-2-4). The muck deposit is 7.0 feet at its thickest and
appears to have been undercut under the existing roadway embankment. Alluvial sand
underlies the muck from -L- station 44+40 to 46+30 and has a maximum thickness of 4.0 feet.
Alluvial soils are underlain by loose to medium dense silty sand of the Black Creek Formation
at an elevation of approximately 126.0 feet.

Prepared by,

R\

Dean N. Argenbright, L.G.
Regional Geological Enginger




3849_rdy_balance_card.xls : Balance Card

EARTHWORK BALANCE SHEET

(in Cubic Yards)
PROJECT U-3849 CUMBERLAND COUNTY DATE: Jan. 5, 2010 ' COMPILED BY: BKA SHEET 3B OF 34 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 RT.
6+36.00 34+00.00 1469 1469 3432 3432 4290 2821
DRIVE 1
10+46.75 11+56.00 33 33 172 172 215 182
DRIVE 1A
10+30.40 17+09.30 2031 2031 240 240 300 1731 1731
DRIVE 2
10+55.00 25+68.70 10199 10199 10 10 13 10186 10186
SUMMARY | 13732 13732 3854 3854 4818 3003 11917 11917
LLT
9+55.00 36+50.00 468 468 8588 8588 10735 10267
SUMMARY 2 468 468 8588 8588 10735 10267
L RT.
34+00.00 68-+00.00 1989 1049 1989 12822 12822 16028 14039 1049 1049
Y2
10+38.34 11+50.00 66 66 18 18 23 43 43
SUMMARY 3 2055 1049 2055 12840 12840 16051 14039 43 1049 1092
LLT.
36+50.00 68-+00.00 15774 4981 | 576 15198 27475 27475 34344 19146 5557 5557
Y3
10+50.00 11+21.22 10 10 16 16 20 10
Y5
10+05.00 11+42.98 825 825 0 0 0 825 825
Y7
9+50.00 25+61.06 14516 14516 1063 1063 1329 13187 13187
Y7 CONN1
10+12.00 12+98.29 16 16 386 386 483 467
SUMMARY 4 31141 4981 576 30565 28940 28940 36176 19623 14012 5557 19569
Y7
26+47.06 |27+85.56 LB 0 0 6938 6938 8673 8673
'Y7REV 2
27+85.56 LA| 37+46.07 30771 301 3639 27132 3970 3970 4963 22169 3940 26109
Y7REV CONN2
10+12.00 l 13+06.50 1226 1226 65 65 81 1145 1145
SUMMARY 5 31997 301 3639 28358 10973 10973 13717 8673 23314 3940 27254
L
68+00.00 | 72+46.38 5171 5171 3474 3474 4343 828 828
Y8 RT.
19437.00 28+00.00 618 618 300 300 375 243 243
SUMMARY 6 5789 5789 3774 3774 4718 1071 1071
Y8 MED
11+65.00 22+23.00 388 388 90 90 113 275 275
Y8 MED
28+00.00 | 37+15.00 379 - 379 207 207 259 120 120
SUMMARY 7 767 767 297 297 372 395 395
SUMMARY TOTALS 85949 6331 4215 81734 69266 69266 86587 55605 50752 10546 61298
Est. Grade Point Undercut (per Geotech) 1000 1000 1000 1250 1250 1000 1000
Add'l Undercut (per Geotech) 700 700 700 875 875 700 700
Select Mat.to replace Borrow (Geotech) -6160 -6160 -7700 -7700
Waste to replace Borrow -50030 -50030 -50030
GRAND| TOTAL 85949 8031 4215 81734 64806 64806 81012 [ 722 12246 12968
SAY TOTAL = 86400
SHALLOW UNDERCUT (per Geotech) = 100 CY

SHOULDER BORROW =2136 CY

DDE=815CY

-L-, DRIVEILA, DRIVE2, -Y7-, & -Y7REV- PAVEMENT STRUCTURE VOLUME =9232 CY
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.

1/5/2010 2:45 PM
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