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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 @ (SI9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.
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PROJECT DESCRIPTION _US 70 IMPROVEMENTS
FOUR LANES AT RADIO ISLAND

TO NORTH OF BEAUFORT NEAR OLGA ROAD (SR 1429)

F.A. PROJ. STPNHF-70(43)

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNICAL 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 ON-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD. :
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TiME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS,

SUBJECT:

NCDOT Geotechnical Engineering Unit
Soiland Rock Classification Sheet

Roadway Title Sheet

Sheet 2

Sheet 3
Sheets 3A - 3C
Sheets 4 - 23

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 DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTICATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS 7O THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR

Geotechnical/K,,; Report

CONTRACTOR 1S 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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NOTE -~ THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT 1S CONSIDERED TO 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.
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SUBSURFACE INVESTIGATION

SOIL AND RCCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

STATE PROJECT NO.|SHEET NQ.|TGTAL SHEETS
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SOIL_DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUQUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T208, 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:

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

CAP-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 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 8Y A SPLIT SPOON SAMPLER EQUAL 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 ZONE
OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

ALLUVIUM (ALLUV.) - SOILS WHICH HAVE BEEN TRANSPORTED 8Y WATER
AQUIFER - A WATER BEARING FORMATION OR STRATA,
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

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

. p - SUBANGULAR, SUBROUNDED, OR ROUNDEQ, WEATHERED 3% NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 108 BLOWS
VERY SIF, GRA SLTY CL, WOST WITH WTERBEDGED FIHE SO LNERSHEAY PUSTI 7% ROCK (WR) == PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL. COMPOSITION - T CASE GAT ToNEOUE AT T AFORRTE TS 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 gg& (ACLRL,‘NE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. ( 357 PASSING *200) (3857 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
Al PHIC Al -
GROUP Al a3 a2 a4 [A6 a6 A7] AL Az | AdaB COMPRESSIBILITY NON-CRYSTALLINE R EMENT o BOCy THT oD el T AT e o 0K TvPE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. nra| A3 |A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 30 ROCK_(NCR) INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE,
T MODERATELY COMPRESSIBLE LIOUID LIMIT 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD . Y TOTA
\ NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ %EF%IMENTARY ROCK SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED ————————~f§2§T§Eg$VE§QE‘R§§,;’ A,LOE(';HIEQ:;%LH A%F AA%LER%'EL?&% RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SHELL BEDS, ETC.
SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
el IV ey ORGANIC MATERIAL iop i OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
35 X35 MY(35 MXB5 M0j36 MNIaE MG MN3G MM SOILS TRACE OF ORGANIC MATTER 2 - 3 3-8 TRace _— FRESH 22%&%{?& CRYSTALS ERIGHT, FEW JCINTS MAY SHOM SLIGHT STAINING ROCK RINGS UNDER DIP_- THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
10010 LIMIT LITTLE ORGANIC MATTER 3 - 5% § - 12% LITTLE 19 - 20% * ] HORIZONTAL.
LI0UD L 40 MXI41 MN 140 M1 MN 4@ MXI41MN 140 MYALMN | ooy o e MODERATELY ORGANIC 5.0z 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | & MX NP NG MX[I8 MX[it MN T MN 118 MX 13 MX{13 MN [1T MN LITTLE OR HIGHLY HIGHLY ORGANIC 210% >20% HIGHLY 357% AND ABOVE . SL1) g:Y,iT?;sS?:Lf]ﬁ?o:f;‘U:;ECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX 2 [} o | awmx |8 m|iz mx}te Mxjvo Mq  MODERATE ORGANIC GROUND WATER . FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF | son s SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTQ ROCK UP TO SIDES RELATIVE TO ONE ANOTHER PARALLEL 10 THE FRACTURE.
léFSUN.AJ;PES zm;s%s. FINE| SILTY OR CLaYEY | SILTY | CLavEY ORGANIC N WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. L 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
M : - NI Y SPACED PARA PLANES.
MATERIALS cp  |SAND| GRAVEL aND SaND SOILS SOILS MATTER v 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 LLEL PLANES,
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GE“;";“Z'"G " EXCELLENT 70 600D car 10 poor | PR IO oo | eunee Mew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA MaD.) GRANITGID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
OHXife SPRING OR SEEPAGE , DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPAR
SUBGRADE FooR WITH FRESH ROCK. e S COMPARED FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
- T30 - N HC HOLE CAVED THE STREAM,
P OF A-7-5 S LL.- 38 :P.LOF A-7-6 >L.L. - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS OULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE L0SS OF STRENGTH | FORMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED »1 SAMPLE (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 | COMPRESSIVE STRENGTH frisv Gﬁ,’ iy TEST BORING DESIGNATIONS If_TESTED, WOULO YIELD SPT REFUSA JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
S~ BULK SAMPLE SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED 3 y T
CENERALLY VERY LOOSE < SOIL SYMaOL CPT TEST BORING . st SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME SEOLE 0 THTCE S DUCE DR PROGED TN O RACK WHOSE THICKSSS 18 SeALL LONTARES 10
LOOSE 470 18 . - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
PATERTAL MEDIUM DENSE 12 70 38 N/A ARTIFICIAL FILL DTHER THAN GE0-PROBE SAMPLE F_TESTED, Y] T_N_val 108 LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
OENSE 32 TO 58 ROADWAY EMBANKMENTS R ST~ SHELBY TUBE MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
{NON-COHESIVE) ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE NIBLE auT | MOTTLED (M0T.): -
VERY DENSE %50 AUGER BORING SAMPLE R e MRS 1o EEFECTIVELY REGUCED 10 SO STATUS, AiTH oMLY FRAMENTS OF SThone o SOILS USUALLY INDICATES POOR AERATION AND LACK OF GODD DRAINAGE.
VERY SOFT 73 P T 7 - INFERRED SOIL BOUNDARIES @' RS- ROCK SAMPLE REMAINING. SAPROLITE IS 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
FT 0 4 o VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELOS SPT N VALUES ¢ 198 BPF | INTERVENING IMPERVIOUS STRATUM.
TSSIEC‘]?F::T-:J MES?UM _— i o 2.25 10 8.5 =//Z/7= INFERRED ROCK LINE _Q CORE BORING AT~ RECOMPACTED INAL ROCK FABRIC REMAI
MATERIAL STIFF 8 10 15 A ¢ ALLUVIAL SOIL BOUNDARY o TRIAXIAL SAMPLE |COMPLETE  ROCK REDUCED T0 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 30 270 4 T (O MONITORING WELL CBR - CBR SAMPLE SCATTERED COL‘CENTR“"O"S' OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (R.0.0.) - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >30 >4 25/035  pIP/DIP DIRECTION OF A PIEIOMETER ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIOED 8Y THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES INSTALLATION o ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
: SPT N-VALUE :
- SOUNDING D O e lhcaton cPT NED VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 12 40 60 200 270 ® - s - Eauvatent SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK. .
OPENING (MM) 476 20 042 025 0075 0.053 SILL_ - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AN
ABBREVIATIONS HARD ‘T:g“ngg ;g“:;cgEgpgzl:gge OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cgzﬁ{s}e g;':‘% SILT cLay AR - AUGER REFUSAL PMT - PRESSUREMETER TEST N 70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
- MODERATELY : . :
(BLOR.) (COB.} ©R) (CSE. 50 . 5D (sL) L) BT - BORING TERMINATED SD. - SAND, SANDY Hﬁgg e Eﬁ?ﬁﬁéﬁ"grﬂigaﬁﬁﬁ'Ffs 0: :égfoc‘iglg;gf ii?{g"ii{&g sts é:‘ﬁ”gg uﬂgfzcﬁ?g 8E SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 385 75 2.0 225 ses 0005 o C';:g:as PENETRATION TEST ey BY MODERATE BLOWS. : ) SLIP PLANE.
SIZE N 12 3 cor - cone T Y ErUsAL MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES OEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR B.P.F.) OF
. HARD CAN BE EXCAVATED IN SMALL CHIPS T0. PEICES | INCH MAXINOM SIZE BY HAXD BLOWS OF THE A 140 LS. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL. _MGOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST Y - UNIT WEIGHT POINT OF & GEQLOGISTS PICK : A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN @.1 FOOT PENETRATION
SOIL MOISTURE SCALE FIELD MOISTURE OPT - DYNAMIC PENETRATION TEST Y4 - DRY UNIT WEIGHT . WITH 60 BLOWS.
(ATTERBERG LIMIT RIPT GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO d SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
ERBERG LIMITS) DESCRIPTION F. - FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- ; : g OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIGUID: VERY WET, USUALLY FOSS, - FOSSILIFEROUS V. - VERY PIECES CAN BE BROKEN BY FINGER PRESSURE.
y : FRAC. - FRACTURED VST - VANE SHEAR TEST STRATA ROCK QUALITY DESIGNATION (S.R.0.0. - A MEASURE OF ROCK OUALITY DESCRIBED BY:
o FROM W THI A VERY . T Al A e e bt
w LIQUID LIMIT (SAT O BELOW THE GROUND WATER TABLE FRAGS, - FRAGMENTS sﬁn SSNMEEEC?SVES:CTJ:S: NéFAE: ac; %:gx;j( ca‘:VArligs?aEPGR]sLsysuygg Hci?wmare ogcggggne’geggnxl&ﬁ”y TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIOED BY THE
oLasTic | | MED. - MEDIUM FINCERNALL * TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO -
- . : TOPSOIL (T.5.) - SURF ALLY CONTA ANIC MATTER.
ReNGE WET - 0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING SURFACE SOILS USUALLY CONTAINING GRG
PLASTIC LIMIT E TEKNESS )
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING ‘ERY I Hli::_ v BEDDED T';'4 F::l:-:r BENCH MARK:
om_L 0PTIMUM MoISTURE - MOIST - () SOLID; AT OR NEAR OPTIMUM MOISTURE 7 car airs [] avtowaric  [7] manua YERY WIOE O e 0 FEET THICKLY BEDDED 15 - 4 FEET -
SL_L SHRINKAGE LIMIT [ mosues [ & conmuous Fuio aucen . MODERATELY CLOSE 170 3 FEET igmumfgﬁeesggmm g.gsa A8 FEET ELEVATION:
REQUIRES ADDITIONAL WATER TO CORE SIZE: CLOSE @.16 70 1 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
- DRY - @ ATTAIN OPTIMUM MOISTURE O ses [ e norcow ausers (s VERY CLOSE LESS THAN 0.16 FEET THINLY LAMINATED < 0.008 FEET BENCHMARKS: REBAR AND CAP:
PLASTICITY [ cve-sse L] veeo raceo eiven arrs [ INDURATION STAMPED STATION ELEVATION (FEET)
-550x - STAMPED STATION,
LASTICITY TNDEX O omv STRENGTH [ rune.-carsioe inserTs FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. 6PS R-3307-2 o 357
NONPLASTIC 2-5 VERY LOW [ cve-75e [ casme L__l W/ ADVANCER e FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS; GPS R-3307-3 R 6.60
LOW PLASTICITY 615 SLIGHT GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM [ wicoe * STEEL TEETH HAND TOOLS: BL-10 77+07.72 5.00
HIGH PLASTICITY be oR MORE WIGH [] rortasie waist [T] rost Hote oiceer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE: 8L-30 199+80.19 7.45
[ rricone * TUNG.-CARS. BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR X wano aucen ) BY-44 30+33.96 4.76
[ omne [ core arr (] souwos roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE: BYI-53 8+72.85 537
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) [ omen [ vene sean test DIFFICULT TO BREAK WITH HAMMER. 256 845379 et
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer : EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED 70 BREAK SAMPLE;
[] orven ] omen SAMPLE BREAKS ACROSS GRAINS. BY2-59 21+83.87 3.08

REVISED 09/i5/00
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CLEARING ON THIS PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY METHOD 2%

A PORTION OF THIS PROJECT IS WITHIN THE MUNICIPAL BOUNDARIES OF THE CITY OF BEAUFORT.

(THIS IS A PARTIAL CONTROLLED-ACCESS PROJECT WITH ACCESS BEING LIMITED TO. POINTS AS SHOWN ON THE PLANS.

** DESIGN EXCEPTION REQUIRED FOR HORIZONTAL CURVE RADIUS (50 MPH), HORIZONTAL
STOPPING SIGHT DISTANCE (38 MPH), AND MAXIMUM VERTICAL GRADE (6%).

INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION
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GRAPHIC SCALES | DESIGN DATA | PROJECT LENGTH Frepared in ihe Offlce f: HYDRAULIGS ENGINEER [ sOUBIoN, or mamwavs )
ADT 2011 = 27620 | DIVISION OF HIGHWAYS
50 25 O 50 100 T B LENGTH OF ROADWAY PROJECT R-3307 = 1000 Birck Ridge Dr., Raleigh NC, 27610
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STATE PROJECT NO.: 34528.1.1

LD.NO.: R-3307

FEDERAL PROJECT NO.: ~ STPNHF-70(43)

COUNTY: Carteret

DESCRIPTION: U.S. 70 Improvements: Four Lanes at Radio Island to North of Beaufort near
Olga Road (SR1429)
Infiltration Basin Investigation

SUBJECT: Infiltration Basin Investigation — Addendum to Inventory Report

Project Description

The project site is located along existing U.S. 70 at Radio Island and extends north over the Newport River
to Beaufort just south of the Beaufort-Morehead City Airport to north of Beaufort at Olga Road (SR1429) in
Carteret County, North Carolina. The proposed project is part of the widening of U.S. 70 in which infiltration
basins are to be constructed adjacent to the new alignment. The proposed infiltration basins will be located
between existing U.S. 70 on Radio Island and Olga Road (SR 1429). Grading plans of the proposed infiltration
basin were not provided at the time of our investigation.

The sites are located within commercial, residential and cultivated areas. The sites consist of grassed lawns,
roadway shoulders, undeveloped wooded areas and cultivated fields. Underground utilities including fiber
optic cables, water, sewer and power are located along the roadway shoulders of the adjacent roads.

A geotechnical investigation was conducted to determine hydraulic conductivity, depth to the seasonal
groundwater table and the depth to observed water levels. S&ME personnel conducted seventeen (17) in-
situ saturated hydraulic conductivity tests for the proposed Infiltration Basins between October 11 and
October 30, 2007. The field test locations were selected by NCDOT and located in the field using a non-
survey quality sub-meter Global Positioning System (GPS). The reported elevations were determined by
S&ME personnel in the field utilizing survey techniques referencing the bench marks provided by NCDOT.
The soil borings/hydraulic conductivity test locations selected by the NCDOT are shown on (Sheets 5, 7-9
and 18-22) at the following stations:

Site Station Offset
B-1 -L- 29+92 +/- 97’ Right
B-2 -L- 61+90 +/-0’

B-3 -L- 65+10 +/- 100° Left
B-4 -L- 70+50 +/- 75 Left
B-5 -Y2- 11425 +/- 78 Left
B-6 -L- 80+61 +/- 98” Right
B-7 -L- 80+80 +/- 82’ Left
B-8 -Y2- 19+49 +/- 60 Left
B-9 -Y2- 24+00 +/- 90” Right
B-10 | -Y2-27+41 +/- 156’ Right
B-11 | -Y2-27+84 +/- 140° Right
B-12 | -Y3-14+50 +/- 85” Right
B-13 | -Y3-16+80 +/- 82’ Right

In-situ saturated hydraulic conductivity (Ksat) measurements were performed with a compact constant head
permeameter (cchp). Test locations evaluated were B-1 through B-17. The in-situ hydraulic conductivity
measurements were performed in the unsaturated material above the observed water table on the date of
field testing. Hand auger borings were conducted and the material was described from the surface down to
depths of 21 to 54 inches below the existing surface. The hand auger borings were generally terminated
when water was encountered. The seasonal groundwater table was also determined by soil type and
groundwater encountered in the hand auger borings. The seasonally high water table ranged from less than
1.0 to 3.8 feet below the surface. See attached soil profile description for each location for seasonally high
water table determinations.

Test Results

Representative soil samples were tested in S&ME’s laboratory to determine the soil index properties and to
verify field classification. Eight (8) soil samples from the site were analyzed for gain size distribution
(including hydrometer) T88-90 and determination of liquid limit (T89-90), plastic limit and plasticity index in
accordance with AASHTO T90-87 and NCDOT modifications to AASHTO T88-90, T89-90 and T90-87.
Results of the laboratory tests are presented on the test data sheets in the Appendix.

Physiography and Geology

The site is located within the eastern portion of the Coastal Plain Physiographic and Geologic Province of
North Carolina in Carteret County. The Coastal Plain Province is typically characterized by marine and eolian
sediments that were deposited during the transgressive and regressive depositional sequences. As such, the
Coastal Plain Province is characterized by subdued topographic features and flat, low-lying terrain. The
geology of the eastern quadrant of Carteret County, near the project site, primarily consists of recent alluvial
sediments underlain by Undifferentiated Coastal Plain Deposits and the Yorktown Formation. Typically, the
alluvium consists of gray coarse to fine silty sands and highly organic silty sands. These deposits are underlain
by the Yorktown Formation of the Middle Tertiary Age. The Yorktown Formation consists of green-gray to
gray silty clays and green-gray to gray silty sands with varying amounts of shell material and cemented sands.

Materials

The soil test borings were advanced to depths of 1.8 to 4.5 feet below the ground surface at collar elevations
ranging from 3.0 to 9.1 feet.

Artificial fill materials were encountered in borings B-1 through B-4 and B-8 through B-13 to depths of
about 0.7 to 4.5 feet below the collar elevation. The fill materials encountered in the borings consist of tan
and gray silty coarse to fine sand (A-2-4, A-3) with trace of clay and little shell fragments.

Coastal Plain deposits were encountered beneath the fill materials at the ground surface in the remaining
borings to depths of 4.5 feet beneath collar elevations. Typically, Coastal Plain deposits encountered consist
of gray and tan silty to clayey coarse to fine sand (A-3 and A-2-4) with little shell fragments. A layer of gray
clayey sandy silt (A-4) was encountered in boring B-16 from about 1.3 to 3.8 feet below the collar
elevation.



Ksat Testing Results

The in-situ saturated hydraulic conductivity values were calculated based on field measurements using the
Glover Equation. Saturated hydraulic conductivity measurements ranged from 0.45 to 231.77 gallons per
day per square foot (gpd/ft*) (Appendix). A detailed soil profile description was performed at each Ksat
location to determine the most limiting horizon at which the test should be performed.

Table 1 below sumarizes hydraﬁlic conductivity measurements for each location, including the location,
and depth. T

Table 1: Hydraulic Conductivity Measurements

Test Depth Hydraulic Conductivity
Location (Feet) gpd/ft’ in/hour
B-1 2.0 231.77 15.49
B-2 1.3 3.74 0.25
B-3 2.0 1.20 0.08
B-4 0.6 43.20 - 2.89
B-5 - 0.9 69.83 4.67
B-6 1.0 20.95 1.40
B-7 1.0 2.69 0.18
B-8 0.7 76.58 5.12
B-9 0.8 120.34 8.04
B-10 1.0 40.11 2.68
B-11 1.0 - 36.66 2.45
B-12 1.0 0.45 0.03
B-13 2.9 - 6.23 042
B-14 1.0 2.99 0.20
B-15 1.3 - 6.55 0.44
B-16 1.3 4.60 0.31
B-17 1.0 10.22 0.68
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Groundwater

Groundwater depths were measured at the time of drilling operations for all of the borings. Groundwater
depths ranging from about 1.3 to greater than 4.5 feet beneath the collar elevation were measured in the
borings. Based on the hand auger borings and observation of soil mottling in near surface soils, the seasonal
high water table was estimated at depths ranging from less than 1 to 3.5 feet.

Table 2 below summarizes the location, ground surface elevation, seasonal high ground water and measured
water levels at the time of boring completion for each location.

Table 2: Season ﬁigh ‘Water Ground Water Estimates

Lecation Elevation Depths to Water Levels Date
Ground Surface Seasonal High Depth 2007
(feet) Ground Water ‘ (Feet)
(feet)
B-1 8.0 3.5 >4.5 10-12-07
B-2 4.9 ' 1.8 2.5 10-12-07
B-3 6.1 2.8 >4.5 10-12-07
B-4 3.0 1.3 1.3 10-12-07
B-5 52 1.8 2.8 10-18-07
B-6 4.6 <1.0 2.5 10-18-07
B-7 4.5 <1.0 2.5 10-18-07
B-8 34 <1.0 1.8 10-18-07
B-9 3.2 <1.0 1.8 10-18-07
B-10 3.4 <1.0 2.3 10-12-07
B-11 2.9 <1.0 2.1 10-12-07
B-12 6.7 <1.0 2.7 10-12-07
B-13 9.0 2.4 4.2 10-19-07
B-14 8.3 <1.0 33 10-19-07
B-15 9.1 - <10 2.8 10-11-07
B-16 8.0 1.3 2.5 10-11-07
B-17 89 <1.0 18 10-30-07




Qualifications of Report

This report has been prepared in accordance with generally accepted geotechnical engineering practice for
specific application to this project. The findings contained in this report were based on the applicable standards
of our profession at the time this report was prepared. No other warranty, expressed or implied, is made.

The findings submitted in this report are based, in part, upon the data obtained from the subsurface exploration.
The nature and extent of subsurface variations between the borings may not become evident until construction.
If variations appear evident, then the findings contained in this report may need to be re-evaluated. In the event
that any changes in the nature, design, or location of the structure are planned, the findings contained in this
report will not be considered valid unless the changes are reviewed by S&ME, and the findings of the report are
modified or verified in writing.

S&ME appreciates the opportunity to be your geotechnical consultant on this project. If you have any
questions or need additional information in regard to this report, please contact us.

Very truly yours,
S&ME, Inc. ST
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FOR -L- PROFILE SEE SHEET 32
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PROJECT REFERENCE NO. SHEET NO.
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R-3307 2l
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FOR -Y2- PROFILE SEE SHEET 34
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S&ME, INC

SOIL PROFILE DESCRIPTIONS

SHEET 33 OF 46

S&ME, INC
SOIL PROFILE DESCRIPTIONS
Client: NCDOT Date: 10/12/07
- Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: Radio Island Site/Field No. B-1
Northing: 362102 Easting: 2698773
Elevation (ft): 7.97 ,
Apparent Water Table: > 54” below ground surface Seasonal High Water Table: 42~
Vegetation: LANDSCAPING Slope: 0%
Boring Terminated at 54”7
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
Fill 1 0-10 10 YR3/3 - SL . gr vir -
Fill2 10-54 10YR7/3 - LS Gr/sg loose wi/crushed
: shells
COMMENTS:

S-12.0-2.5FT Tan Coarse to Fine Sand With Little Shell Fragments (A-3) (0)

ABBREVIATIONS:

10YR 3/2 — Munsell Color Chip #

gr — Granular

S - Sand

sg — Single grain

LS — Loamy Sand

1,m,sbk — Weak, Medium, Subangular Blocky

SiC - Silty Clay

vir — Very friable

fr — Friable

fi- firm

Client: NCDOT Date: 10/12/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-2
Elevation (ft): 4.89
Northing: 363948 Easting: 2701318
Apparent Water Table: 30” below ground surface Seasonal High Water Table: 21~
Vegetation: gravel parking lot Slope: 0%
Boring Terminated at 54”
Horizon Depth (in.) Matrix Mottles Texture Structure Counsistence Notes
Fill 1 0-4 - gravel sg loose -
Fill 2 4-21 - SL st/sg loose w/crushed
shells
A 21-26 10 YR 3/2 10 YR 5/6 SL gr vir
Btg 26-50 10YR 52 10 YR 5/6 SC massive fr
COMMENTS:

S-2 2.0-2.5 FT Gray Slightly Silty Clayey Fine Sand With Trace of Coarse Sand (A-2-4) (0)

ABBREVIATIONS:

10YR 3/2 — Munsell Color Chip #

gr — Granular

S —Sand

sg — Single grain

LS — Loamy Sand

1,m,sbk — Weak, Medium, Subangular Blocky

vir — Very friable

SiC — Silty Clay

fr — Friable

fi- firm




S&ME, INC

SOIL PROFILE DESCRIPTIONS

S&ME, INC

SOIL PROFILE DESCRIPTIONS

SHEET 34 OF 46

Client: NCDOT Date: 10/12/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-3
Elevation (ft): - 6.14
Northing: ' 363987 Easting: 2701652
Apparent Water Table: > 54” below ground surface Seasonal High Water Table: 34>
Vegetation: grass Slope: 0%
Boring Terminated at 547
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
Fill 1 0-28 MC - SL gr vir -
Fill 2 28-34 MC - SL gr fr wi/crushed
shells
Fill 3 . 34-48 10 YR 7/3 . SL B fr
Btg 48 - 54 10YR7/3 10 YR 4/8 SC massive firm
COMMENTS:
ABBREVIATIONS:
10YR 3/2 — Munsell Color Chip # gr — Granular

MC — muiti-colored

sg— Single grain

S~ Sand

1,m,sbk — Weak, Medium, Subangular Blocky

LS — Loamy Sand vit — Very friable
SiC - Silty Clay fr — Friable
fi - firm

Client: NCDOT Date: 10/12/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-4
Elevation (ft): 2.97
Northing: ' 363855 Easting: 2702176
Apparent Water Table: 167 Seasonal High Water Table: 16”
Vegetation: grass Slope: 0%
Boring Terminated at 36”
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
Fill 0-9 MC - SL gr vir w/crushed
shells
Fill . 9-16 10 YR 6/4 - Sand” gr vir w/crushed
shells
Fill 16 -36 ; Sand g vir wicrushed
shells
COMMENTS:

S-3 1.0-1.5 FT Tan Fine to Coarse Sand With Little Shell Fragments (A-3) (0)

ABBREVIATIONS:

10YR 3/2 —~ Munsell Color Chip #

gr — Granular

MC — multi-colored

sg - Single grain

S — Sand

1,m,sbk — Weak, Medium, Subangular Blocky

LS — Loamy Sand

vir — Very friable

SiC — Silty Clay

fr — Friable

fi-firm




S&ME, INC

SOIL PROFILE DESCRIPTIONS

10/18/07

S&ME, INC

SOIL PROFILE DESCRIPTIONS

SHEET 35 OF 46

Client: NCDOT Date:

Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1

County: CARTERET State NC

Location: BEAUFORT Site/Field No. B-5

Elevation (ft): 5.21

Northing: 363557 Easting: : 2702937

Apparent Water Table: 33” Seasonal High Water Table: 227

Vegetation: grass Slope: 0%

Boring Terminated at 35”

Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
A 0-10 10 YR 5/3 10 YR 6/1 Fine Sand gr loose w/clay
pockets
B 10-22 25YRS5/4 | 7.5YRS5/8 | | Fine Sand gr loose w/crushed
shells
C 22-35 10 YR 6/2 - Fine Sand or loose w/crushed
' shells
COMMENTS:
Few mottles were observed in clay pockets.
ABBREVIATIONS:
10YR 3/2 — Munsell Color Chip # gr — Granular

MC — multi-colored

sg — Single grain

S — Sand

1,m,sbk ~ Weak, Medium, Subangular Blocky

LS — Loamy Sand

vir — Very friable

SiC — Silty Clay

fr — Friable

fi-firm

Client: NCDOT Date: 10/18/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-6
Elevation (ft): 4.62
Northing: 363652 Easting: 2703185
Apparent Water Table: 30”7 Seasonal High Water Table: <12”
Vegetation: grass Slope: 0%
Boring Terminated at 35~
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
A 0-6 10 YR 3/2 Fine SiS gr
B 6-14 10 YR 572 10 YR 4/6 Fine SiS gr
Debris 14-22 Appears to be similar to particle board material
C 22-35 10 YR 3/1 10 YR 6/1 Fine SiS or
COMMENTS:
ABBREVIATIONS:
10YR 3/2 — Munsell Color Chip # gr — Granular
MC — multi-colored sg — Single grain :
SiS - Silty Sand 1,m,sbk — Weak, Medium, Subangular Blocky
LS — Loamy Sand vir — Very friable
SiC - Silty Clay fr — Friable
fi - firm
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Client: NCDOT Date: 10/18/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-7
Elevation (ft): 4.45
Northing: 363831 Easting: 2703153
Apparent Water Table: 307 Seasonal High Water Table: <127
Vegetation: grass Slope: 0%
Boring Terminated at 30”
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
A 0-6 25Y 51 Fine S loose
B1 6-14 2.5Y 4/1 2.5Y 6/1 Fine SiS vir Cemented
' regions are
10 YR 5/8 present
B2 14-22 25Y6/3 ~ Fine SiS gr vir
C 22-35 25Y 711 10 YR 6/8 SC massive fr
COMMENTS:
ABBREVIATIONS:
10YR 3/2 — Munsell Color Chip # gr — Granular
MC — multi-colored sg — Single grain

SiS - Silty Sand

1,m,sbk — Weak, Medium, Subangular Blocky

LS — Loamy Sand

vit — Very friable : -

SiC - Silty Clay

fr — Friable

fi-firm

Client: NCDOT Date: 10/18/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-8
Elevation (ft): 342
Northing: 362747 Easting: 2702776
Apparent Water Table: 21” Seasonal High Water Table: <12~
Vegetation: grass Slope: 0%
Boring Terminated at 21”7
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
Filt 1 0-35 10YR 4/2 Fine S gr loose
Fill 2 5-9 25Y4/1 2.5Y 6/1 Fine S gr vir
Fill 3 9-21 25Y6/2 25Y71 SC 1,m,sbk fr
COMMENTS:
Potential fill material from road.
ABBREVIATIONS:
10YR 3/2 — Munsell Color Chip # gr — Granular

MC — multi-colored

sg — Single grain

SiS — Silty Sand 1,m,sbk — Weak, Medium, Subangular Blocky
LS — Loamy Sand vfr — Very friable
SiC - Silty Clay fr — Friable

fi-firm
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Client: NCDOT Date: 10/12/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-10
Elevation (ft): 3.39
Northing: 362100 Easting: 2702343
Apparent Water Table: 27 Seasonal High Water Table: <127
Vegetation: grass Slope: 0%
Boring Terminated at 42” A.R.
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes

Fill 1 0-8 10YR 2/2 Fine S gr vir

Fill 2 8-42 MC Fine S gr vir Shelly
COMMENTS:

S-4 1.5-2.0 FT Brown Coarse to Fine Sand With Trace of Clay (A-3) (0)

ABBREVIATIONS:

Client: NCDOT Date: 10/18/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-9
Elevation (ff): - 323
Northing: 362340 Easting: 2702550
Apparent Water Table: 217 Seasonal High Water Table: <127
Vegetation: grass Slope: 0%
Boring Terminated at 307
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
A 0-5 10YR 272 Fine S sg loose
Fill 5-8 10YR 5/4 Fine S gr vir Shelly
A2 8-10 10YR 472 25Y71 Fine S gr vir
C 10--30 10YR 272 Streaking LS or vir
COMMENTS:
ABBREVIATIONS:
10YR 3/2 — Munsell Color Chip # gr — Granular
MC — muiti-colored sg — Single grain

SiS - Silty Sand

1,m,sbk — Weak, Medium, Subangular Blocky

LS — Loamy Sand

vir — Very friable

SiC - Silty Clay

fr — Friable

fi- firm

10YR 3/2 — Munsell Color Chip #

gr — Granular

MC - multi-colored

sg — Single grain

SiS — Silty Sand

1,m,sbk — Weak, Medium, Subangular Blocky

LS — Loamy Sand vir — Very friable
SiC - Silty Clay fr — Friable
fi- firm
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Client: NCDOT Date: 10/12/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location (ft): BEAUFORT Site/Field No. B-11
Elevation: 7 2.92
Northing: 362056 Easting: 2702334
Apparent Water Table: 25” Seasonal High Water Table: <12
Vegetation: grass Slope: 0%
Boring Terminated at 427
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes

Fill 1 0-30 10YR 2/2 1S gr

Fill 2 30-42 10YR 3/2 LS gr Shelly
COMMENTS: :

S-5 1.5-2.0 FT Brown Fine to Coarse Sand With Trace of Silt and Clay (A-3) (0)

ABBREVIATIONS:

10YR 3/2 — Munsell Color Chip #

gr — Granular

MC — multi-colored

sg — Single grain

SiS — Silty Sand

1,m,sbk — Weak, Medium, Subangular Blocky

LS ~ Loamy Sand

vir — Very friable

SiC - Silty Clay

fr — Friable

fi-firm

Client: NCDOT Date: 10/12/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-12
Elevation (ft): 6.88 ,
Northing: 366418 Easting: 2705549
Apparent Water Table: 32.5” Seasonal High Water Table: <127
Vegetation: grass Slope: 0%
Boring Terminated at 36” :
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
A 0-2 10YR 3/2 Oxidized Fine S gr vir
root chnls.
Fill 2-12 10YR 2/2 SCL 1,m,sbk
Btg 12-36 10YR 4/2 SC 1,m,sbk

COMMENTS:

S-6 1.0-1.5FT Gray Silty Clayey Coarse to Fine Sand (A-2-4) (0)
ABBREVIATIONS:

10YR 3/2 ~ Munsell Color Chip # gr — Granular

MC - multi-colored sg — Single grain

SiS — Silty Sand 1,m,sbk — Weak, Medium, Subangular Blocky

LS — Loamy Sand vir — Very friable

SiC - Silty Clay fr — Friable

: fi-firm
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Client: NCDOT Date: 10/19/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-13
Elevation (ft): 8.96
Northing: 366207 Easting: ' 2705640
Apparent Water Table: 50” Seasonal High Water Table: 29”
Vegetation: grass Slope: 0%
Boring Terminated at 50”
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
A 0-8 10YR 3/2 LS gr vir
Fill mix 8-19 10YR 2/2 10YR 5/3 LS gr fr Clay pockets
Fill mix S 19-29 10YR 4/3 10YR 5/6 SCL 1,m,sbk fr
Btg 29-40 10YR 52 10YR 5/6 FSC 1,m,sbk fi
CB 40-50 10YR 4/1 SCL 1,m,sbk fr
COMMENTS:
ABBREVIATIONS: |
10YR 3/2 — Munsell Color Chip # gr — Granular

MC — multi-colored

sg — Single grain

SiS — Silty Sand

1,m,sbk — Weak, Medium, Subangular Blocky

LS — Loamy Sand

vir — Very friable

FSC - Fine Sandy Clay

fr — Friable

fi-firm

Client: NCDOT Date: 10/19/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-14
Elevation (ft): : 8.30
Northing: 370692 Easting: 2711215
Apparent Water Table: 40” Seasonal High Water Table: <12”
Vegetation: grass Slope: 0%
Boring Terminated at 547
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
A 0-4 10YR 372 FSL gr vir
E 4-10 10YR 5/2 SL gr vir
Btgl 10-30 10YR 6/2 10YR 5/6 SCL 1,m,sbk fr
Btg2 30-48 10YR 6/1 SCL 1,m,sbk fr ‘
C 48 -54 10YR 6/1 10YR 6/6 SL massive fr SCL pockets
COMMENTS:
ABBREVIATIONS:
10YR 3/2 — Munsell Color Chip # gr — Granular

MC — multi-colored

sg — Single grain

SiS— Silty Sand

1,m,sbk — Weak, Medium, Subangular Blocky

LS - Loamy Sand vir — Very friable
FSC — Fine Sandy Clay fr — Friable
fi - firm
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Client: NCDOT Date: 10/11/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-15
Elevation (ft): 9.13
Northing: - 370949 Easting: 2711194
Apparent Water Table: 337 Seasonal High Water Table: <12”
Vegetation: grass Slope: 0%
Boring Terminated at 54”
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
A 0-10 10YR 3/1 SL gr fr
E 10-15 10YR 5/2 SL gr fr
Btgl 15-30 10YR 6/2 10YR 5/6 SCL 1,m,sbk. fi
Btg2 30-54 10YR 6/2 ‘ SCL 1,m,sbk fi
COMMENTS:

S-7 2.5-3.0FT Gray Silty Clayey Coarse to Fine Sand (A-2-4) (0)

ABBREVIATIONS:

10YR 3/2 — Munsell Color Chip #

gr — Granular

MC — multi-colored

sg — Single grain

SiS — Silty Sand

1,m,sbk — Weak, Medium, Subangular Bldcky

LS — Loamy Sand vir — Very friable
FSC - Fine Sandy Clay fr - Friable

fi - firm

Client: NCDOT Date: 10/11/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-16
Elevation (ft): 7.95
Northing: 371709 Easting: 2711433
Apparent Water Table: 30.5” Seasonal High Water Table: 15”7
Vegetation: fallow corn field Slope: 0%
Boring Terminated at 54”
Horizon Depth (in.) Matrix Mottles Texture Structure Consistence Notes
A 0-12 10YR 2/2 FSL gr fr
E 12-15 10YR 4/3 SL gr fr
Btgl 15-24 10YR 6/2 10YR 5/6 SCL 2,m,sbk fi
Btg2 24 -46 10YR 6/2 SCL | 1msbk fi
C 46 - 54 10YR 6/2 SL gr fr
COMMENTS:

S-8 1.5-2.0FT Gray Clayey Coarse to Fine Sandy Silt (A-4) (0)

ABBREVIATIONS:

10YR 3/2 — Munsell Color Chip #

gr — Granular

MC — multi-colored

sg — Single grain

SiS — Silty Sand

1,m,sbk — Weak, Medium, Subangular Blocky

LS - Loamy Sand vir — Very friable
FSC ~ Fine Sandy Clay fr — Friable
’ fi- firm
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SiS - Silty Sand

1,m,sbk — Weak, Medium, Subangular Blocky

LS — Loamy Sand

vir — Very friable

FSC - Fine Sandy Clay

fr — Friable

fi-firm

Client: NCDOT Date: 10/30/07
Project Name: U.S. 70 BYPASS (R-3307) Project No. 34528.1.1
County: CARTERET State NC
Location: BEAUFORT Site/Field No. B-17
‘Elevation (ft): 8.94
Northing: 371709.25 Easting: 2711341
Apparent Water Table: 227 Seasonal High Water Table: <12”.
Vegetation: grass Slope: 0%
Boring Terminated at 50”
Horizon Depth (in.) Matrix Mottles - Texture Structure | Consistence Notes
A 0-12 10YR 2/1 FSL o vir
E 12-15 10YR 4/2 FSL gr
Btgl 15-24 10YR 5/1 SCL 1,msbk
Btg2 24-48 10YR 5/1 10YR 5/4 SCL massive
COMMENTS:
ABBREVIATIONS:
10YR 3/2 — Munsell Color Chip # gr — Granular
MC — multi-colored sg — Single grain




SUMMARY OF LABORATORY TEST DATA SHEET 42 OF 46

Soil Classification and Gradation

S&ME Project #: 1051-07-432 Test Date(s): 10/27/2007
State Project No.: 34528.1.1 ) County: : Carteret Report Date 10/23 - 10/27/07
Federal ID No.: STPNHF-70(43) TIP No. R-3307
Project Name: Carteret County
Client Name: NCDOT
Client Address:
Sample | AASHTO Total % Passing Total Mortar Fraction Moisture
Boring |Sample| Depth |Classification Sieve # Coarse | Fine LL PL PI | Content
No. No. (Feet) 10 40 60 200 | 270 | Sand | Sand Silt Clay %
B-1 S-1 | 2-25| A3(0) | 8 | 63 43 120 1 1.7 46 | 52 1 1 23 0 | NP 7.8
B-2 S-2 | 2-25 | A-2-4|(0) 100 100 97 34.0 | 31.6 3 65 8 | 24 28 19 9 221
B-4 S-3 1-15 A-3{(0) 80 56 32 30 | 2.6 60 37 1 2 20 0 N.P. 16.1
B-10 S-4 1.5-2 A-31(0) 92 84 65 3.0 | 2.0 29 69 1 1 20 0 N.P. 17.3
B-11 S-5 1.5-2 A-31(0) 97 87 50 7.0 | 6.7 48 45 4 3 22 0 N.P. 19.8
B-12 S-6 1-1.5 | A-2-4{(0) 100 100 &9 35.0 | 339 11 55 10 24 21 15 6 17.8
B-15 S-7 | 2.5-3 | A-2-4{(0) 100 100 85 35.0 | 314 15 53 11 21 18 16 2 25.8
B-16 S-8 1.5-2 A-4{(0) 100 100 86 36.0 | 32.1 14 54 11 21 20 16 4 18.9

Notes: NP=Nonplastic

Technical Responsibility: B. Riggs : Geotechnical Engineer

Signature Position
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Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

S&ME Project #: 1051-07-432 Report Date: 10/27/2007
Project Name: Carteret County U.S. 70 Improvements Test Date(s): 10/23 - 10/27/07
Client Name: NCDOT

Client Address:

State Project #: 34528.1.1 F.A. Project No: STPNHF-70(43) TIP NO: R-3307

Boring #: B-1 Sample #: S-1 Sample Date: 10/23/07
Location: Site-Borehole Offset: N/A Depth: 2-2.5 ft.

Sample Description:

Tan Coarse to Fine SAND with Little Shell Fragements

A3 (0)

As:Défined:by: Fine Sand < 0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt < (.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm Clay <0.005 mm
Maximum Particle Size 3/4" Coarse Sand 36.7% Silt 1.0%
Gravel  20.3% Fine Sand  41.3% Clay 1.0%
Apparent Relative Density Moisture Content 7.8% % Passing #200 2.1%
Liquid Limit 23 Plastic Limit 0 Plastic Index N.P.

Soil Mortar (-#10 Sieve)

Coarse Sand  46.1% Fine Sand  51.8% Silt 0.8% Clay 1.3%
Description of Sand & Gravel Particles: ~ Rounded [ Angular [J Hard & Durable 0 Soft O Weathered & Friable O
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

Laboratory Report Version 4.2

Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

S&ME

10/27/2007

S&ME Project #: 1051-07-432 Report Date:

Project Name: Carteret County U.S. 70 Improvements Test Date(s): 10/23 - 10/27/07
Client Name: NCDOT

Client Address:

State Project #: 34528.1.1 F.A. Project No: STPNHF-70(43) TIP NO: R-3307

Boring #: B-2 Sample #: S-2 Sample Date: 10/23/07
Location: Site-Borehole Offset: N/A Depth: 2 - 2.5 ft.

Sample Description: Gray Slightly Silty Clayey Fine SAND With Trace of Coarse Sand ~ A-2-4 (0)

SHEET 43 OF 46

Description of Sand & Gravel Particles:

Fine Sand < 0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt <0.05 and > 0.005 mm
Coarse Sand < 2.00 mm and > 0.25 mm . Clay < 0.005 mm
Maximum Particle Size #20 Coarse Sand 33% Silt 8.0%
Gravel 0.0% Fine Sand 65.1% Clay 24.0%
Apparent Relative Density Moisture Content ~ 22.1% % Passing #200  34.3%
Liquid Limit 28 Plastic Limit 19 Plastic Index 9

Soil Mortar (-#10 Sieve)

Coarse Sand  3.3% Fine Sand  65.1% Silt 8.1% : Clay 23.5%

Rounded O Angular O Hard & Durable [0  Soft [J

Weathered & Friable [

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

AASHTO T265: Laboratory Determination of Moisture Content of Soils

AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
ASTM D 854: Specific Gravity of Soils

AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils
AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Laboratory Supervisor

Signature

Technical Responsibility: Mal Krajan

Signature

S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616 B-1 S-1 Classification.xis

AASHTO T87: Dry Preparation of Disturbed Sotl and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils
AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

Construction Purposes ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Mal Krajan

S&ME, INC.

3201 Spring Forest Road, Raleigh, N.C. 27616

Laboratory Supervisor

Signature

Signature

B-2 S-2 Classification
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Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

Laboratory Report Version 4.2

S&ME Project #: 1051-07-432 Report Date: 10/27/2007
Project Name: Carteret County U.S. 70 Improvements Test Date(s): 10/23 - 10/27/07
Client Name: NCDOT

Client Address:

State Project #: 34528.1.1 F.A. Project No: STPNHEF-70(43) TIP NO: R-3307

Boring #: B-4 Sample #: S-3 Sample Date: 10/23/07
Location: Site-Borehole Offset: N/A Depth: 1-1.5 ft.

Sample Description:

Tan Fine to Coarse SAND with Little Shell Fragments

A3 (0)

SHEET 44 OF 46
Particle Size Analysis of Soils S&ME
’ AASHTO T 88 as Modified by NCDOT
S&ME Project #: 1051-07-432 Report Date: 10/27/2007
Project Name: Carteret County U.S. 70 Improvements Test Date(s): 10/23 - 10/27/07
Client Name: NCDOT
Client Address:
State Project #: 34528.1.1 F.A. Project No: STPNHF-70(43) TIP NO: R-3307
Boring #: B-10 Sample #: S-4 Sample Date: 10/23/07
Location: Site-Borehole Offset: N/A Depth: 1.5 - 2.0 ft.

15 1304 "1/23)

Sample Description:

Brown Coarse to Fine SAND with a trace of Clay

A-3 (0)

15 T3 1/23

—~

\s Defined: by NCDO Fine Sand

Defined by NED! <0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt <0.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm Clay <0.005 mm
Maximum Particle Size 172" Coarse Sand 47.6% Silt 1.0%
Gravel  20.2% Fine Sand  29.6% Clay 2.0%

Apparent Relative Density Moisture Content 16.1%

% Passing #200  2.8%

S 3 AR i < 0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm Clay < 0.005 mm
Maximum Particle Size 3/4" Coarse Sand 26.9% Silt 1.0%
Gravel 8.1% Fine Sand 63.0% Clay 1.0%

Apparent Relative Density
Liquid Limit 20

Moisture Content 17.3%
Plastic Limit 0

% Passing #200 2.7%
Plastic Index N.P.

Liquid Limit 20 Plastic Limit 0 Plastic Index N.P.
Soil Mortar (-#10 Sieve)
Coarse Sand  59.7% Fine Sand  37.0% Silt 1.0% Clay 2.3%
Description of Sand & Gravel Particles: ~ Rounded (I Angular OO Hard & Durable 0 Soft O Weathered & Friable O

Soil Mortar (-#10 Sieve)

Coarse Sand  29.3% Fine Sand 68.5% Silt

0.9% Clay 1.3%

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:

Sodium Hexametaphosphate: 40 g./ Liter

Description of Sand & Gravel Particles: ~ Rounded O Angular T

Hard & Durable O

Soft O Weathered & Friable [

-Mechanical Stirring Apparatus (A)

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

ASTM D 854: Specific Gravity of Soils

Length of Dispersion Period: 1 min. Dispersing Agent:

Sodium Hexametaphosphate: 40 g./ Liter

Technical Responsibility: Mal Krajan

Signature

S&ME, INC.

3201 Spring Forest Road, Raleigh, N.C. 27616

Laboratory Supervisor
Signature

B-4 S-3 Classification.xis

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Mal Krajan

Signature

S&ME, INC.

3201 Spring Forest Road, Raleigh, N.C. 27616

Laboratory Supervisor
Signature

B-10 S-4 Classification.xls
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Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

SHEET 45 OF 46

S&ME Project #: 1051-07-432 Report Date: 10/27/2007
Project Name: Carteret County U.S. 70 Improvements Test Date(s): 10/23 - 10/27/07
Client Name: NCDOT

Client Address:

State Project #: 34528.1.1 F.A. Project No: STPNHF-70(43) TIP NO: R-3307

Boring #: B-11 Sample #: S-5 Sample Date: 10/23/07
Location: Site-Borehole Offset: N/A Depth: 1.5 -2.0 ft.

S&ME Project #: 1051-07-432 Report Date: 10/27/2007
Project Name: Carteret County U.S. 70 Improvements Test Date(s): 10/23 - 10/27/07
Client Name: NCDOT

Client Address: :

State Project #: 34528.1.1 F.A. Project No: STPNHF-70(43) TIP NO: R-3307

Boring #: B-12 Sample #: S-6 Sample Date: 10/23/07
Location: Site-Borehole Offset: N/A Depth: 1 - 1.5 fi.

Sample Description: Brown Fine to Coarse SAND with a trace of Silt and Clay A-3(0)

Sample Description:

Gray Silty Clayey Coarse to Fine SAND

A-2-4 (0)

341123

L3 v

's:Defined by, NEDO Fine Sand <0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt <0.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm Clay <0.005 mm

. As:Defined:by:NCDOT: - . Fine Sand <0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm . Silt <0.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm Clay <0.005 mm
Maximum Particle Size #4 Coarse Sand 46.8% Silt 3.0%
Gravel 3.1% Fine Sand 43.4% Clay . 3.0%
Apparent Relative Density Moisture Content ~ 19.8% % Passing #200 = 7.3%
Liquid Limit 22 Plastic Limit 0 Plastic Index N.P.

Soil Mortar (-#10 Sieve)

Coarse Sand  48.3% Fine Sand  44.8% Silt 3.5% Clay 3.4%

Description of Sand & Gravel Particles: . Rounded O Angular O Hard & Durable 0 Soft O Weathered & Friable

Coarse Sand 10.8%
Fine Sand 55.3%

Maximum Particle Size #20
Gravel 0.0%

Siit  10.0%
Clay 24.0%

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils -

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T265: Laborato‘r{ Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
ASTM D 854: Specific Gravity of Soils

Laboratory Supervisor
Signature Signature

Technical Responsibility: Mal Krajan

B-11 S-5 Classification.xls

S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616

Apparent Relative Density Moisture Content 17.8%. % Passing #200  35.4%
Liquid Limit 21 Plastic Limit 15 Plastic Index 6
Soil Mortar (-#10 Sieve)
Coarse Sand  10.8% Fine Sand 55.3% Silt  10.3% Clay 23.6%
Description of Sand & Gravel Particles: ~ Rounded O Angular [0 Hard & Durable [0 Soft O Weathered & Friable [
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:: Sodium Hexametaphosphate: 40 g./ Liter

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils- -

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Mal Krajan

Signature

S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616

Laboratory Supervisor
Signature

B-12 S-6 Classification.xls




Laboratory Report Version 4.2

Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

Laboratory Report Version 4.2

Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

SHEET 46 OF 46

S&ME Project #: 1051-07-432 Report Date: 10/27/2007 S&ME Project #: 1051-07-432 Report Date: 10/27/2007
Project Name: Carteret County U.S. 70 Improvements Test Date(s): 10/23 - 10/27/07 Project Name: Carteret County U.S. 70 Improvements Test Date(s): 10/23 - 10/27/07
Client Name: NCDOT Client Name: NCDOT

Client Address: Client Address: , ‘

State Project #: 34528.1.1 F.A. Project No: STPNHF-70(43) TIP NO: R-3307 State Project #: 34528.1.1 F.A. Project No: STPNHF-70(43) TIPNO: R-3307

Boring #: B-15 Sample #: S-7 ' Sample Date: 10/23/07 Boring #: B-16 Sample #: S-8 Sample Date: 10/23/07
Location: Site-Borehole Offset: N/A Depth: 2.5 - 3 ft. Location: Site-Borehole Offset: N/A Depth: 1.5 - 2 ft.

Sample Description: Gray Silty Clayey Coarse to Fine SAND  A-2-4 (0) Sample Description: Gray Clayey Coarse to Fine Sandy SILT A-4 (0)

LS YTUA 12308

: i} u:é /4 .".:1‘ /2v3/

As:Defined by NEDO Fine Sand <0.25 mm and > 0.05 mm . AsDefined:by NCD! Fine Sand <0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt <0.05 and > 0.005 mm Gravel <75 mm and > 2.00 mm Silt <0.05 and > 0.005 mm
Coarse Sand < 2.00 mm and > 0.25 mm Clay <0.005 mm Coarse Sand <2.00 mm and > 0.25 mm Clay <0.005 mm
Maximum Particle Size #20 Coarse Sand 15.3% Sit  11.0% Maximum Particle Size #20 Coarse Sand 14.2% Silt "~ 11.0%
Gravel  0.0% Fine Sand  53.3% Clay  20.0% Gravel  0.0% . Fine Sand  53.7% Clay 22.0%
Apparent Relative Density Moisture Content 25.8% % Passing #200  35.2% Apparent Relative Density Moisture Content 18.9% % Passing #200  36.2%
Liquid Limit 18 Plastic Limit 16 Plastic Index 2 Liquid Limit 20 Plastic Limit 16 Plastic Index 4
Seil Mortar (-#10 Sieve) Soil Mortar (-#10 Sieve)
Coarse Sand  15.3% Fine Sand  53.3% v Sitt  11.0% Clay 20.4% Coarse Sand  14.2% Fine Sand  53.7% Silt  10.6% Clay 21.5%
Description of Sand & Gravel Particles:  Rounded [J Angular O Hard & Durable 0 Soft 0 =~ Weathered & Friable O Description of Sand & Gravel Particles: ~ Rounded O Angular O Hard & Durable [0 Soft 0 = Weathered & Friable [J
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g/ Liter Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T263: Laboratory Determination of Moisture Content of Soils

~ AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
ASTM D 854: Specific Gravity of Soils

AASHTO T265: Laboratory.Detennination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
ASTM D 854: Specific Gravity of Soils

Laboratory Supervisor
Signature

Mal Krajan

Laboratory Supervisor Technical Responsibility:

Signature

Technical Responsibility: Mal Krajan

Signature Signature

S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616 B-15 S-7 Classification.xis S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616 B-16 S-8 Classification.xls
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

INFILTRATION
BASIN INVESTIGATION

STATE PROJ. 34528.L1 .0, R=3307 F.A. PROJ. STPNHF-70(43)
COUNTY CARTERET

PROJECT DESCRIPTION _US_70 IMPROVEMENTS:

FOUR LANES AT RADIO ISLAND

TO NORTH OF BEAUFORT NEAR OLGA ROAD (SR 1429)

STA. 17+00.00 -L- BEGIN STATE PROJECT R-3307 Q\

TO
' MOREHEAD
cmy

ORAWN BY: T. PEREZ

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION.OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE STATE PROJECT REFERENCE NO, SHEET | TOTAL.
IN.C. 34528.1.1 ¥ 31
STATE_PROJ.NO. F.A.PROJ.NO. DESCRIPTION

34528.1.1 STPNHF-70(43) P.E.
CONST.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTICATION ON WHICH IT IS BASED WAS MAQE
FOR THE PURPQSE 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 @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

GENERAL SO AND ROCK STRATA OESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONOITIONS 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 WNHERENT IN THE STANDARD TEST METHGD.

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 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 OIFFERENT. FOR BIDOING
AND CONSTRUCTION PURPOSES, REFER 7O 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 MAOE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS TG THE TYPE OF MATERIALS AND CONDITIONS TO 8E 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 CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TINE FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,

&
&

’%4[> Py

PERSONNEL
J. DAVIS

P. PHELPS

T. PEREZ
INVESTIGATED BY_SE&ME, INC. ‘
CHECKED BY__AF. RIGGS, JR.

For Letting

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

STA. 208+30.00 -L- END STATE PROJECT R-3307\ _ "™ orne

DATE NOVEMBER 13, 2006




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

STATE PROJECT NO, | SHEET NO. |TOTAL SHEETS

R-3307 34528.1.1 2A 31

SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIOERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
10@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM B-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

_WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO
POCRLY GRADED)

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

ANGULARITY OF GRAINS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL, AN INFERRED
AOCK 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 6@ BLOWS.

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

OF WEATHERED ROCK.

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

ALLUVIUM (ALLUV.) - SOILS WHICH HAVE BEEN TRANSPORTED 8Y WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:
VERY STIFE, GRAY SUTY CLA. ST WITH HTERBEDDED FINE. SMD LAERS ALY PUSTI -6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELOS SPT N VALUES > 100 BLOWS OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE,ETC.
. ' ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL _LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION reTALLTE FINE 7O CORRSE ™ CRATN TCNEDUS AND VETAVORFHIC oK THAT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS R TER MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE. :
CLASS. {257 PASSING *200) (3857 PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC. - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE T RAIN METAMORPHIC AND NON-COASTAL PLA
GROUP At Ta-3] A-2 A-dla5la6]a7] A 02 |A4.A5 COMPRESSIBILITY gggkﬁ'}ggf;ﬁLLlNE séniMeﬂ,ﬁﬁé“ﬁﬁcﬁ TLMMEmUL% YEILO SPT REFCSSASJ 1'; ,';_SITNE& ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. [A-I-a]A-1b Sl A3 [A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 3@ T == INCLUDES PHYLLITE, SLATE, SANDSTONE. ETC. OF SLOPE. .
3% I MODERATELY COMPRESSIBLE LIGUID LIMIT .31-50 N COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD .
SYMBOL NN RN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ %PD)IMENTARY ROCK [T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %%?"%ﬁl—g‘ﬁ%QNL‘}E?(%R%'%GELHA%Ffi%n'é?fﬁ‘é’é FECOVERED N THE CORE BARREL DIVIDED BY TOTAL
e ] SHELL BEDS, ETC. g
% PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
Ve G';g;‘“’;““ cLay | O ORCANIC MATERIAL GR’;”(‘]‘{"::“ 5“—;&&“" OTHER, MATERIAL : ROCKS OR CUTS MASSIVE ROCK.
L. . S I4 YSTA T HT 2 3 .
. 200 35 M35 MX35 MBS M 15 M35 MM SOILS TRACE OF ORGANIC MATTER 2 -3 3 - 6% TRACE |- 1o FRESH zgﬁ:ERRiﬁH'cgssiALt?N EBfthHT. FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER 'E%Jfﬁl ZG::;’EA LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINEQ FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 10 - 201 - :
LIOUID LiMIT 40 MX4L MN (40 MXS1 MN 140 MxXiel MN 140 MXSEMN  gan g yrte MODERATELY ORGANIC 510z 12 - 202 SOME 20 - 352 VERY SLIGHT ROCK GENERALLY FRESH,JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | plp DIRECTION (DIP AZIMUTH)- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX | N.P. 1l MX}iG MX[t1 MN 1 MN [10 Mxf1e Mt UMN | Cirrie or pGHLy | MIGHLY ORGANIC 107 207 HIGHLY 35% AND AHDVE (V. SLLY g?vsrg;ss?r« Al Bgo;:;« RSEPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNOER HAMMER BLOWS IF THE LINE OF OIP, MEASURED CLOCKWISE FROM NORTH.
A YSTALLIN URE.
GROUP INDEX [ 2 [} ux 12 MxJ1s MxNo M| ~ MODERATE ORGANIC FAULT - A FRACTURE OR FRACT! ALONG WHICH THERE HA! N DISPLACEMENT OF THI
4|8 e ° AMOUNTS OF SoILS GROUND WATER SLIGHT - ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE 10 Eons mofné’;iﬁpjr?:fmtorg ms!craacsuaez S BEEN OIS £
| usuaL TYPES|STONE FRAGS. ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (SLL 1'INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR *
FINE | SILTY OR CLAYEY | SILTY | CLAYEY
OF MAJOR W;ﬂ A oaND| GRAVEL AND SAND SOILS SOILS MATTER A 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.
MATERIALS AND '
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN. RATING : . FAIR TO Tew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE OULL AND DISCOLORED, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL. .
45 A EXCELLENT TO GOOD FAIR TO'POOR oA PoOR unsurtadte| ()|l SPRING OR SEEPAGE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE - WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
7- T30 - - N HC HOLE CAVED . THE STREAM.
P.1.OF A-7-5 = L.L.- 38 :P.l.OF A-7-6 >L.L.- 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS OULL
CONSISTENCY OR DENSENESS MISCELLANEGUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH _';_m___?:_iﬂ&: A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED o SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. . _
PRIMARY SOIL Typg | COMPACTNESS OR  lppnprpation RESISTENCE| — COMPRESSIVE STRENGTH ROADWAY EMBANKMENT o1 oMt TEST BORING DESIGNATIONS IF_TESTED, W 14 PT_REF. } JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
CONSISTENCY (N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION vst pur S ; ok F o EVIDENT BUT RED JOINT ]
S- BULK SAMPLE SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) y :
CENERALLY VERY LOOSE <4 SOIL SYMBOL CPT TEST BORING (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TG SOME LEQOE, - P SHELTCIKE RIOCE O PROJECTION OF FIOCK WHOSE THICKIESS IS ShAtt COMPARED TO
GRANULAR LOOSE 470 10 : §S- SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MEDIUM DENSE T N/A SAMPLE £ _TESTED, YIELD VALUES > 108 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS QUT IN ONE OR MORE DIRECTIONS.
MATERIAL 19 T0 38 ARTIFICIAL FILL OTHER THAN @ GEO-PROBE IF_TESTED, YIELOS SPT N VALUES > 100 8PF
(NON-COHESIVE) DENSE 30 10 59 ROADWAY EMBANKMENTS ST- SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. ROCK FASRIC ELEMENTS ARE DISCERNIBLE BUT |MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 50 SAMPLE SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
o — . INFERRED SOIL BOUNOARIES @ AUGER BORING V. SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK :
VERY SOFT ] @25 ; RS- ROCK 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 MESOFT S 2 ;g : 8.25 70 0.5 =///Z47= INFERRED ROCK LINE CORE BORING AT- RECOMPACTED VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F TESTED, Y PT_N_VALUES ¢ pr | INTERVENING IMPERVIOUS STRATUM,
zlALTTE"%LAtY gi‘:;‘FS 1 P a.sl 1100:2 A TRIAXIAL SAMPLE |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 T0 36 210 4 Trree ALLUVIAL SOIL BOUNDARY ¥  MONITORING WELL CBR - CBR SAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (R.0.0.) - A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >3 >4 280025 DIP/DIP DIRECTION OF A PIEZOMETER ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES INSTALLATION ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE. OR GRAIN SIZE X . SPT N-VALUE
) O [s:g::— J:?{gsroa O i, VERY HARD  CONNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES sz::mT.H: (5P - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 1o 46 60 200 270 @ - SOUNDING ROD T~ EoutvaLent SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK.’ PARENT ROCK. -
OPENING (MM) 476 20 . @.42 025 0.075 @.053 . SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD $QND§$A§E.RSZ§EE°PEE[K§§E OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL: COARSE FINE. SILT cLay AR - AUGER REFUSA SPECIM TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
(BLOR) " o8 GR) (C‘Z‘EN%D) (,S,AEDD) S (cL) 8T - BORING TERM"';MED 2;”_ -szzgsggggymsn TesT MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROGVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG & FAULT OR
- 30 - 0. o DRy 'HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED P PLANE
GRAIN MM 385 75 2.0 2.25 .05 0.005 - .- SILT, .+ BY MODERATE BLOWS. .
. . ; pT - PENETRAT SLL - SLIGHTLY : - .5
s o ° . comse TCR - TRICOIE REFUSAL MEDIW  Ca BE CROVED OR GOUOED 6 INCHES DEEP B P PRESSIAE 0 K 0 lck PO, | s R e Y i & P TaaTion O 1 FOBT INTO SOL
SOIL MOISTURE - CORRELATION OF TERMS: OMT - DILATOMETER TEST 7 - UNIT WEIGHT e POINT OFXA GEOLOGISTS mcl;( A 2 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN @.1 FOOT PENETRATION
ekl e FIELD NOISTURE ’ GUIDE FOR FIELD MOISTURE DESCRIPTION .~ vom natia o TEST 74 - DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED. IN FRAGMENTS HITH €0 BLOWS. : :
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S&ME, INC.
SOIL PROFILE DESCRIPTIONS
(LEGEND)

Mottles — example: (f1f)

(1) Abundance
Few
Common
Many

(2) Size
Fine
Medium
Coarse’

(3) Contrast

Faint -
Distinet -

Prominent -

- (mottles <2% of surface) - f
(mottles 2 ~ 20% of surface) -
- (mottles >20% of surface) - m

(¢l

- (<5 mm.) - 1
C(5-15mm) -
>15mm.) - 3

t

(Hue and Chroma of matrix and mottles closely related)
(Matrix and Mottles vary 1-2 hues and several units in
Chroma and value)
(Matrix and Mottles vary several units in hue, value and chroma)

- Texture — example: scl

Sand - s Loam - 1
Fine Sand - 1s , Silt - si
Very Fine Sand - vis Silt Loam - sil
Loamy Sand - Is Clay Loam - cl
Loamy Fine Sand - 1fs Silty Clay Loam - - sicl
Sandy Loam - sl Sandy Clay Loam - scl
Fine Sandy Loam - fsl Silty Clay - sic
Very Fine Sandy Loam - visl Clay - c -

Structure — example: scl

(1) Grade:
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Structureless (No observable aggregation or no orderly arrangement

of natural lines of weakness) - 0
Weak (Poorly formed indistinct peds, barely observable in place) - 1
Moderate (Well-formed distinct peds, moderately durable and evident,
but not distinct in undisturbed soil) - 2
Strong (Durable peds that are quite evident in undisplaced soil,
' adhere weakly to one another, withstand displacement
and become separated when soil is disturbed) - 3
(2) Size:
Very Fine - vi Coarse - c
Fine - f Very Coarse = - ve
Medium - m
(3) Form or Type:

. Platy - 7l Granular - ar
Prismatic - pr Crumb - cr
Columnar - cpr Single Grain - sg
Blocky - bk Massive - m
Angular Blocky - abk Subangular Blocky - sbk

Consistence — example: mfr
(1) Moist Soil:
: Loose - . ml Firm - mf
Very Friable - mvir Very Firm - - mvf"
Friable - mfr Extremely Firm - mef
Boundary — Example: gw
(1) Dis'tinctnessv: ‘ ‘ ;
Abrupt (<17) - a Gradual (2 727 —-57) - g
Clear (17 -2 %) - c Diffuse (>57) - d
- (2) Topography of Boundary -
Smooth (nearly a plane) - s
Wavy (pockets with width > depth) - w
Irregular (pockets with depth > width) - I
-+ Broken (discontinuous) - b



STATE PROJECT NO.: 34528.1.1

1D.NO.: R-3307

FEDERAL PROJECTNO.:  STPNHF-70(43)

COUNTY: Carteret

DESCRIPTION: U.S. 70 Improvements: Four Lanes at Radio Island to North of Beaufort near
Olga Road (SR1429)
Infiltration Basin Investigation

SUBJECT: Infiltration Basin Investigation — Addendum to Inventory Report

Project Description

The project site is located along existing U.S. 70 at Radio Island and extends north over the Newport River
to Beaufort just south of the Beaufort-Morehead City Airport to north of Beaufort at Olga Road (SR1429) in
Carteret County, North Carolina. The proposed project is part of the widening of U.S. 70 in which infiltration
basins are to be constructed adjacent to the new alignment. The proposed infiltration basins will be located
between U.S. 70 and N.C. Highway 101. Grading plans of the proposed infiltration basin were not provided at
the time of our investigation.

The sites are located within commercial, residential and cultivated areas. The sites consist of grassed lawns and
soybean fields. Underground utilities including fiber optic cables, water, sewer and power located along the
roadway shoulders of the adjacent roads.

A geotechnical investigation was conducted to determine hydraulic conductivity, depth to the seasonal
groundwater table and the depth to observed water levels. S&ME personnel conducted eleven (11) in-situ
saturated hydraulic conductivity tests for the proposed Infiltration Basins on November 2 and November 3,
2006. The field test locations were selected by NCDOT and located in the field using a non-survey quality
sub-meter Global Positioning System (GPS). The reported elevations were determined by S&ME personnel
in the field utilizing survey techniques referencing the bench marks provided by NCDOT. The soil
borings/hydraulic conductivity test locations selected by the NCDOT are shown on (Sheets 5, 8-12 and 20)
at the following stations: ‘

Site Station Offset
1 | -L- Station 24+25 +/- 61 Feet Left
2 | -L- Station 61+74 +/- 73 Feet Right
3 | -L- Station 73+00 +/- 97 Feet Right
4 | -Y2- Station 22+73 +/- | 79 Feet Left
5 | -L- Station 80+95 +/- 135 Feet Right
6 | -L- Station 89+90 +/- 75 Feet Right
7 | -L- Station 87+88 +/- 95 Feet Right
8 | -L- Station 92+48 +/- 78 Feet Right
9 | -L- Station 103+91 +/- | 84 Feet Right
10 | -L- Station 109+71 +/- | 76 Feet Left
11 | -L- Station 113+22 +/- | 65 Feet Left
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In-situ saturated hydraulic conductivity (Ksat) measurements were performed with a compact constant head
permeameter (cchp). Test locations evaluated were B-1 through B-11. The in-situ hydraulic conductivity
measurements were performed in the unsaturated material above the observed water table on the date of
field testing. Hand auger borings were conducted beside temporary test wells and the material was
described from the surface down to depths of 36 to 54 inches below the existing surface. The hand auger
borings were generally terminated when water was encountered. The seasonal groundwater table was also
determined by soil type and groundwater encountered in the hand auger borings. The seasonally high water
table ranged from less than 1.0 to 3.8 feet below the surface. See attached soil profile description for each
location for seasonally high water table determinations.

In addition to the hand auger borings and hydraulic conductivity measurements, eleven soil borings were
performed on October 31 and November 2, 2006 to install 1 inch diameter PVC temporary piezometers to
determine the depth of ground water. Borings B-1 through B-11 were performed at the locations provided by
NCDOT and are shown on the Boring Location Plan (Sheets 5, 8-12 and 20). All soil test borings were
performed with a Geoprobe 7720 DT drill rig mounted on a track carrier. All borings were advanced to depths
of 10 feet below the ground surface. Representative soil samples were collected for visual classification in the
field and for laboratory classification analysis by the NCDOT accredited S&ME soil testing laboratory.

Test Results

Representative soil samples were tested in S&ME’s laboratory to determine the soil index properties and to
verify field classification. Eleven (11) soil samples from the site were analyzed for gain size distribution
(including hydrometer) T88-90 and determination of liquid limit (T89-90), plastic limit and plasticity index in
accordance with AASMTO T90-87 and NCDOT modifications to AAMTO T88-90, T89-90 and T90-87.
Results of the laboratory tests are presented on the test data sheets in the Appendix.

Physiography and Geology

The site is located within the eastern portion of the Coastal Plain Physiographic and Geologic Province of
North Carolina in Carteret County. The Coastal Plain Province is typically characterized by marine and eolian
sediments that were deposited during the transgressive and regressive depositional sequences of the oceans
moving into and out of North Carolina. As such, the Coastal Plain Province is characterized by subdued
topographic features and flat, low-lying terrain. The geology of the eastern quadrant of Carteret County, near
the project site, primarily consist of recent alluvial sediments underlain by Undifferentiated Coastal Plain
Deposits and the Yorktown Formation. Typically, the alluvium consists of gray coarse to fine silty sands and
highly organic silty sands. These deposits are underlain by the Yorktown Formation of the Middle Tertiary
Age. The Yorktown Formation consists of green-gray to gray silty clays and green-gray to gray silty sands
with varying amounts of shell material and cemented sands.

Materials

The soil test borings were advanced to depths of 10 feet below the ground surface at collar elevations
ranging from 4.2 to 8.7 feet.



Artificial fill materials were encountered in borings B-1, B-2, B-3, B-4 and B-5 to depths of about 2.0 to 3.5
fect below the collar elevation. The fill materials encountered in the boring consists of dark brown, dark
gray and gray-brown silty fine sand (A-2-4, A-3) with little to trace of organics and dark gray silty clay (A-
7-6).

Coastal Plain deposits were encountered beneath the fill materials in borings B-1, B-2, B-3, B-4 and B-5 and
at the ground surface in the remaining borings to depths of 10 feet beneath collar elevations. Typically,
Coastal Plain deposits encountered consist of gray and tan silty, orange-tan and green-tan silty to clayey fine
to coarse sand (A-1-b, A-3, A-2-4 and A-2-6) with trace to little organic matter and trace of shells and tan-
orange, gray-brown and tan-gray silty to fine sandy clay (A-6 and A-7-6). A layer of light gray silt (A-4)
was encountered in boring B-4 from 3.5 to 8.0 feet below the collar elevation.

Ksat Testing Results

The in-situ saturated hydraulic conductivity values were calculated based on field measurements using the
Glover Equation. Saturated hydraulic conductivity measurements ranged from 0.67 to 130.34 gallons per
day per square foot (gpd/ft’) (Appendix). A detailed soil profile description was performed at each Ksat
location to determine the most limiting horizon at which the test should be performed.

Table 1 below summarizes hydraulic conductivity measurements for each location, including the location, -
and depth.

Table 1: Hydraulic Conductivity Measurements

Test Depth Hydraulic Conductivity
Location (Feet) gpd/ft’ in/hour
B-1 20 13034 371
B-2 0.8 20.77 1.39
B-3 1.5 8.48 0.57
B-4 0.8 8.82 0.59
B-5 1.0 16.01 1.07
B-6 0.6 11.32 0.76
B-7 0.6 8.04 0.54
B-8 0.7 13.54 0.91
B-9 2.0 0.67 0.04
B-10 1.9 0.74 0.05
B-11 1.6 2.16 0.14
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Groundwater

Groundwater depths were measured at the time of drilling operations for all of the borings. Groundwater
depths ranging from about 1.6 to 4.1 feet beneath the collar elevation were measured in the borings. Based
on the hand auger borings and observation of soil mottling in near surface soils, the seasonal high water
table was estimated at depths ranging from less than 1 to 3.8 feet.

Table 2 below summarizes the location, ground surface elevation, seasonal high ground water and measured
water levels at the time of boring completion for each location.

Table 2: Season High Water Ground Water Estimates

Location Elevation Depths to Water Levels
Ground Surface (S;:z:)io;;l\;{;f:' Depth (Feet)
11/3/06

B-1 5.4° , 2.0 4.1
B-2 42 1.7 1.8
B-3 6.7 1.5 4.0
B-4 3.8 1.3 1.7
B-5 4.8 2.0 2.2
B-6 4.9 12 1.8°
“B-7 44 <1.0 1.6’
B-8 5.8 1.3 1.7
B-9 8.7 3.8 3.8
B-10 8.5’ 1.3 2.9
B-11 8.2° <1.0 2.2




Qualifications of Report

This report has been prepared in accordance with generally accepted geotechnical engineering practice for
specific application to this project. The findings contained in this report were based on the applicable standards
of our profession at the time this report was prepared. No other warranty, expressed or implied, is made.

The findings submitted in this report are based, in part, upon the data obtained from the subsurface exploration.
The nature and extent of subsurface variations between the borings may not become evident until construction.
If variations appear evident, then the findings contained in this report may need to be re-evaluated. In the event
that any changes in the nature, design, or location of the structure are planned, the findings contained in this
report will not be considered valid unless the changes are reviewed by S&ME, and the findings of the report are
modified or verified in writing.

S&ME appreciates the opportunity to be your geotechnical consultant on this project. If you have any
questions or need additional information in regard to this report, please contact us.

Very truly yours,
S&ME, Iﬂc. . QQNWWWWQ

: ‘ : §% @@%@%% s
) - : / YRR, ST~
R. Davis, LSS - Abner F. Riggs, Jr‘EPE;a 5:;@5% s /l,_a y :

Project Manager ' Chief Geotechmcal%Enginee_ﬁ 41
N.C. Reglstratlon Nei, L41~5

Attachments
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Project Name:
Project Location:
Tip No. '
State Project No.
Project No.

2 SEME

SUMMARY OF GEOPROBE DATA

U.S. Improvements-Radio Island to Olga Road (S.R. 1429)
Carteret County, North Carolina

R-3307

34528.1.1

1051-06-457

: 11/2/2066 B-1 7 0.0 -0.9 - |Dark Brown Silty Fine SAND (A-2-4) With Little Organics (ARTIFICIAL FILL)
0.9-3.0  |Brown Silty Fine Sand (A-3) With Trace of Shells (ARTIFICIAL FILL) ‘
3.0-5.0 {Tan-Brown Slightly Silty Fine to Coarse SAND (A-3) With Trace of Shells kS—l)
5.0 - 8.0 Tan-Brown Slightly Silty Fine to Coarse SAND (A-2-4) With Trace of Shells
8.0-10.0 |[Gray Slightly Silty Fine SAND (A-2-4) With Trace of Shells
Boring terminated at 10.0 feet. Water at 4.0 feét.
Dark Gray and Brown Silty Fine SAND (A-2-4) With Trace of Organics (ARTIFICIAL
11/2/2006 B-2 0.0-1.0 |FILL) ; :
1.0-3.0 Tan Fine SAND (A-3)
3.0-7.0 |Tan-Orange Fine Saﬁdy CLAY (A-6)  (S-2)
7.0-9.0 |Tan-Orange Silty Fine SAND (A-2-4)
9.0-10.0 _|Gray Fine SAND (A-3)
‘Boring terminated at 10.0 feet. Water at 3.5 feet.
) 10/31/2006 B-3 0.0-1.5. |Brown Silty Fine SAND (A-3) (ARTIFICIAL FILL)
1.5-2.5 . |Dark Gray Silty CLAY (A-7-6) (ARTIFICIAL FILL)  (S-3)
2.5-3.0 |Tan Fine to Coarse SAND (A-1-b) With Little Shells
3.0-5.0 |Gray Fine SAND (A-3) ‘
5.0-9.0 Gray Silty Fine to Coarsé¢ SAND(A-2-4) With Little Shells
9.0 - 10.0 |Dark Gray Silty CLAY (A-7-5)
Boring iei'minéted at 10,0 feet. Water.at 5.0 féel. .
1122006 | - B-4 00-1.0 | Dark Gray-Brown Silty Fine SAND (A-2-4) With Little Organics (ARTIFICIAL FILL)
-1.0-3.5 Gray-Browx;l Silty Fine Sand (A~24) (ARTIFICIAL FILL)
35.8.0 |Light Gray Fine Sandy SILT (A-4)  (S-4)
8.0 - 10.0 |Gray and Tan Silty Fine Sandy Silty CLAY (A-7-6)  (S-5)
Boring terminated at 10.0 feet. Water at 2.0 feet.

11/13/2006

S:\PROJECT! 457 US70 Tmp head City R-3307\Geotech DOT\Report57 Geoprétie Tbl

Project Name:

Project Location:
Tip No.
State Project No.
Project No.

SHEET 11 OF 31

- 2 SSME

SUMMARY OF GEOPROBE DATA

U.S. Improvements-Radio Island to Olga Road (S.R. 1429)

. Carteret County, North Carolina

R-3307
34528.1.1-
1051-06-457

11/2/2006 B-5 0.0-2.0 |Dark Gray Silty Fine SAND (A-2-4) With Little Organics (ARTIFICIAL FILL)
2.0-4.0  |Gray and Tan Fine Sandy CLAY (A—7-6) (S-6) |
4.0-10.0 |Light Gray Fine SAND (A-3)
| Boring terminated at 10.0 feet. Water at 3.0 feet.
10/3 1/2006 B;- 6 0.0-1.0 [Dark Gray Silty Fine SAND (A-2-4) With Little Organics
. 1.0-4.0 |Gray and Tan Fine Sandy CLAY (A-2-6): (S-7)
4,0-6.0 |Gray and Tan Silty Fine SAND (A-2-4)
6.0-9.0 _|Light Gray Fine SAND (A-3)
9.0 - 10.0 |Dark Gray Clayey Fine SAND (A;2-6)
Boring terminated at 10.0 feet. Water at 5.0 feet.
: ,10/3 1/;666 B-7 ~0.0- 1.4 - |Dark Gray Silty Fine SAND (A;2-4) With Little Organic's
14 - 5'0' ’ Gray and Tan Silty Clayey Fiﬁe SAND (A-2-4)  (S-8)
5.0-9.0 _|Light Gray Fine SAND (A-3)
9.0-10.0 |Dark Gray Fine SAND (A-3)
Boring terminated at 10.0 feet. Water at 1.8 feet.
10/31/2006 B-8 0.0- 1 3 Dark Gray Silty Fine SAND (A-2-4) With Little Org.anics
1.3-5.0 |Orange-Tan Coarse to Fine SAND (A-3) (S-9)
5.0 - 7;5 Green-Tan Silty Fine SANDY (A-3)
7.5-10.0 |Light Gray Slightly Silty Fine SAND (A-3)
" |Boring terminated at 10.0 feet. Wate at 3.0 feet.

11/13/2006

SI\PROJECTS\2006\06-457 US70 Improvements Morehead City R-3307\Geotech DOT\Repor\457 Geoprobe Tbl




Project Name:

Project Location:
Tip No.
State Project No.
Project No.

SUMMARY OF GEOPROBE DATA

U.S. Improvements-Radio Island to Olga Road (S.R. 1429)
" Carteret County, North Carolina

R-3307
34528.1.1
1051-06-457

" SHEET 12 OF 31

0.0 - 1.‘0

| 10/31/2006 B-9 Dark Gray Silty Fme SAND (A-2-4) with Little Organics
1.0-5.0 Gray-Tan Clayey Fine SAND (A-2-6) (S-l 0)
50-90 |Light Gray Fine Sand (A-3) |
9.0-10.0 |Dark Gray Sﬂty Fine SAND (A-2-4)
Boring terminated at 10.0 feet. Water at 3.5 feet.
10/31/2006 B-10 0.0-1.8 |Dark Gray Silty Fine SAND (A-2-4) With Little Orgénics
1.8-6.0 |Gray Clayey Coarse to Fine SAND (A-2-4)  (S-11)
| 6.0-10.0 Tan-Gr\ay Slightly Silty Fine SAND (A-3)
v Boring terminated at 10.0 feet. Water at 3.4 feet.
10/31/2006 ‘B-11 0.0-1.2 |Dark Gray Silty Fine SAND (A-2-4) With Litfle Organics
1.2-6.0 |Gray-Tan Slightly Coarse to Fine SAND (A—3) (S-12)
6.0-9.0 . Brown-Tan Fine SAND (A-3)
9.0-10.0 |Gray Fine SAND (A-3) _

Boring terminated at 10.0 feet. Water at 2.0 feet.

11/13/2006
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S&ME, INC

SOIL PROFILE DESCRIPTIONS

11/3/05

SHEET 19 OF 31

Client: NCDOT Date:
Project Name: US 70 Improvements (R-3307) Project No. 34528.1.1
County: Carteret State NC
Location: Beaufort NC Site/Field No. No. B-1
Northing: 362093.5 Easting: 2698183.1
Elevation: 54 .
Apparent Water Table: 4.1 feet below ground surface Seasonal High Water Table: _24”
Vegetation: Grass - Slope: o 02%
Boring Terminated at 36 Inches (Refusal)
Horizon Depth Matrix Mottles Texture Structure Consistence Notes

Fill 1 0-8” 10 YR 3/2 - LS Gr Vir

Fill2 8-36 10 YR5/3 - S and Shells Sg Loose
COMMENTS: LEGEND: Abbreviations

10YR 2/2 — Munsell Color Chip #
S — Sand

LS — Loamy Sand

Gr — Granular

Sg — Single grain

Vir — Very friable

fr — Friable

fr — Friable

'S&ME, INC
SOIL PROFILE DESCRIPTIONS
Client: NCDOT Date: 11/3/05
Project Name: US 70 Improvements (R-3307) Project No. 34528.1.1
County: Carteret State NC
Location: Beaufort NC Site/Field No. No. B-2
Northing: 363845.2 Easting: 2701332.1
Elevation: 4.2
- Apparent Water Table: 1.8 feet below ground surface Seasonal High Water Table: 20”7
Vegetation: ._Grass Slope: 0-2%
- Boring Terminated at 48 Inches
Horizon Depth Matrix Mottles Texture Structure | Consistence Notes
Fill - 0-127 Mixed color - LS Gr Loose
A 12-18” 10 YR 3/2 - LS Gr ~ Loose
E 18-22” | 10YR6/4 LS Gr Loose
Btl 22-337 SYR 5/4 10YR 6/2 SL Gr Vir Common
’ Fine Mottles
Bt2 33 -48” 10YR 6/1 10YR 5/6 SCL Massive Many med
: mottles
- COMMENTS: LEGEND: Abbreviations
10YR 2/2 — Munsell Color Chip #
S — Sand
LS — Loamy Sand
Gr — Granular
Sg — Single grain
Vir — Very friable




SHEET 20 OF 31

S&ME, INC
SOIL PROFILE DESCRIPTIONS
Client: NCDOT Date: 11/3/05
Project Name: US 70 Improvements (R-3307) . Project No. 34528.1.1
County: Carteret State NC
Location: Beaufort NC Site/Field No. No. B-3
Northing: 363630.1 Easting: 27024203
Elevation: 6.7’
Apparent Water Table: 4.0 feet below ground surface Seasonal High Water Table: 18"
Vegetation: ' Grass Slope: _0-2%
Boring Terminated at 54 Inches '
Horizon Depth Matrix Mottles Texture Structure Consistence Notes
Fill 1 0-18” 10 YR 4/3 - SL Gr Vi Shell bits
Fill 2 1826” . | 10YR4/4 3 Silty Clay | Massive
C1 26-48” Gley2 4/10B - Silt Loam Massive
2 48-54” 10 YR 6/3 - Coarse Sand Loose
COMMENTS: LEGEND: Abbreviations

10YR 2/2 — Munsell Color Chip #
S - Sand

LS — Loamy Sand

Gr - Granular

Sg — Single grain

Vir - Very friable

fr - Friable

S&ME, INC
SOIL PROFILE DESCRIPTIONS
Client: NCDOT Date: 11/2/05
Project Name: US 70 Improvements (R-3307) Project No. 34528.1.1
County: Carteret State NC
Location: Beaufort NC Site/Field No. No.B-4
Northing: 362426.5 Easting: 2702738.9 -
Elevation: 3.8 .
Apparent Water Table: 1.7 feet below ground surface Seasonal High Water Table: 16"
Vegetation: Grass Slope: 0-2%
Boring Terminated at 40 Inches
Horizon Depth Matrix Mottles Texture Structure Consistence Notes
Fill 1 0-14” 10 YR 3/3 - SL Gr Vir |
Fill 2 14-33” 10 YR 6/1 - Fine Sand Sg Loose
Fill3 33-40” 10YR 2/1 SL Gr Vir ‘ Old
‘ Surface
COMMENTS: LEGEND: Abbreviations

10YR 2/2 — Munsell Color Chip # .

- S—Sand

LS — Loamy Sand
Gr ~ Granular

Sg — Single grain
Vir — Very friable
fr — Friable




SHEET 21 OF 31

S&ME, INC
SOIL PROFILE DESCRIPTIONS
Client: NCDOT Date: 11/2/05
Project Name: US 70 Improvements (R-3307) Project No. 34528.1.1
County: Carteret State NC
Location: Beaufort NC . Site/Field No. No. B-5
Northing: 363637.3 Easting: 2703263.3
Elevation ; 4.8’ o
Apparent Water Table: 2.2 feet below ground surface Seasonal High Water Table: 24”
Vegetation: - Grass Slope: 0-2%
Boring Terminated at 54 Inches
Horizon Depth Matrix Mottles Texture Structure Consistence Notes
Fill 1 0-13” 10 YR 2/2 - SL Gr. Vir
Fill 2 13-26” 10 YR 2/2 - SL : Gr - Vi
10 YR 4/2
Btl 26-34” 10YR 572 10 YR 5/6 SCL Sbk Common
Med
Mottles
Btg2 34-54” 10YR 5/2 10 YR 5/6 SCL Sbk Common
» . Med
10YR 6/1 Mottles
COMMENTS: LEGEND: Abbreviations
: ' 10YR 2/2 — Munsell Color Chip #
S — Sand
LS - Loamy Sand

Gr — Granular

Sg — Single grain
Vir — Very friable
fr — Friable

S&ME, INC
SOIL PROFILE DESCRIPTIONS
Client: NCDOT : Date: __11/2/05
Project Name: US 70 Improvements (R-3307) Project No. - 34528.1.1
County: Carteret State v NC
Location: Beaufort NC Site/Field No. No. B-6
Northing: 364009.1 Easting: 2704095.5
Elevation: ] v
Apparent Water Table: 1.8 feet below ground surface Seasonal High Water Table: 14"
Vegetation: Slope: 0-2%
Boring Terminated at 50 Inches
Horizon Depth Matrix Mottles Texture Structure Consistence Notes
A 0-13". 10 YR 2/1 - SL Gr Vir
E 13-16” 10 YR 572 10 YR5/6 SL Sbk Vir Com Med
Mottles
Btl 16-26” 10YR 5/2 10 YR5/6 SCL Sbk ' Vir ComMed
‘ Mottles -
Btg2 26-36” 10 YR 5/2 10 YR5/6 SCL Massive Com Med
' Mottles
C 36-50” 10 YR 6/2 10 YR 5/6 SL Massive Com Med
Mottles
COMMENTS: LEGEND: Abbreviations
10YR 2/2 — Munsell Color Chip #
S — Sand
LS ~Loamy Sand’
Gr — Granular
Sg — Single grain
Vit — Very friable
fr — Friable




SHEET 22 OF 31

S&ME, INC
SOIL PROFILE DESCRIPTIONS
Client: NCDOT Date: 11/2/05
Project Name: US 70 Improvements (R-3307) Project No. 34528.1.1
County: Carteret State NC
Location: Beaufort NC Site/Field No. No. B-7
Northing: 3639034 Easting: 2703914.9
Elevation: 44
Apparent Water Table: 1.6 feet below ground surface Seasonal High Water Table: <127
Vegetation: Grass Slope: 0-2%
Boring Terminated at 36 Inches
Horizon Depth Matrix Mottles Texture Structure Consistence Notes
A 0-18” 10 YR 2/1 - - 1S Gr Vir
C 18-36” 10 YR 5/2 - LS Gr Vi
LEGEND: Abbreviations

COMMENTS:

10YR 2/2 — Munsell Color Chip #
S~ Sand

LS — Loamy Sand

Gr — Granular

Sg — Single grain

Vir — Very friable

* fr—Friable

LEGEND:

S&ME, INC
SOIL PROFILE DESCRIPTIONS
Client: NCDOT Date: 11/3/05
~ Project Name: US 70 Improvements (R-3307) Project No. 34528.1.1
County: Carteret State NC
Location: Beaufort NC Site/Field No. No. B-8
Northing: 364137.6 Easting: 2704325.8
Elevation: 5.8
Apparent Water Table: 1.7 feet below ground surface Seasonal High Water Table: 157
~Vegetation: Grass Slope: 0-2%
Boring Terminated at 30 Inches
Horizon Depth Matrix Motﬂes Texture Structure Consistence Notes
A 0-10” 10 YR 2/1 . SL Gr Vi
E 10-14” "10 YR 4/3 - SL Gr Vi |
Bt 14-18” 10YR 5/4 SL Gr Fr
C 18-30” 10 YR 5/4 10 YR 6/2 SL - Massive Many Med
Mottles
COMMENTS: Abbreviations

10YR 2/2 — Munsell Color Chip #

S — Sand
LS — Loamy Sand

'Gr — Granular

Sg — Single grain
Vir — Very friable
fr — Friable




‘SHEET 23 OF 31

v S&ME, INC
- S&ME, INC SOIL PROFILE DESCRIPTIONS
SOIL. PROFILE DESCRIPTIONS ’

) Client: NCDOT « Date: 11/2/05
Client: NCDOT Date: 11/2/05 Project Name: US 70 Improvements (R-3307) Project No. 34528.1.1
Project Name: US 70 Improvements (R-3307) Project No. 34528.1.1 County: Carteret State NC
County: Carteret State NC Location: Beaufort NC Site/Field No. No. B-10
Location: Beaufort NC Site/Field No. No. B-9 Northing: 365455.8 Easting; 2705457.7
Northing: _364921.6 Easting: 127051812 Flevation: 3.5 v
Elevation: 8.7 Apparent Water Table: _ 2.9 feet below ground surface Seasonal High Water Table: 16”
Apparent Water Table: 3.8 feet below ground surface Seasonal High Water Table: _45” with ditches open Vegetation: Grass Slope: 0-2%
Vegetation: Grass Slope: 0-2% Boring Terminated at 36 Inches
Boring Terminated at 53 Inches

‘ v Horizon Depth Matrix Mottles Texture Structure Consistence Notes
Horizon Depth Matrix Mottles Texture Structure Consistence Notes
Ap 0-16” 10 YR 2/1 - SL Gr Vir
A 0-12” 10YR22 | - SL - Gr Vir :
~ Bt 16-33” 10 YR 5/1 - - SCL Sbk Fi
Btl 12-16” 10 YR 6/3 10 YRS/6 SL Gr Vir Com Med : -
: C 33-36” 10 YR 5/1 SL Sbk Fr
N Mottles ' ,
Btg2 16-30” 10YR 6/2 10 YR5/6 SL " Gr Vir Com Med
| " Mottles
Btg3 3045 10YR5/6 | 10YRG/2 SL Gr Fr | ComMed
Mottles
c 4553 10 YR 672 SL Massive  COMMENTS: LEGEND:  Abbreviations |
’ : ' 10YR 2/2 — Munsell Color Chip #
S — Sand
LS — Loamy Sand
‘ Gr - Granular
: Sg— Si i
COMMENTS: LEGEND:  Abbreviations | V%rn\%g;; iy
10YR 2/2 - Munsell Color Chlp # fr — Friable
~ S—Sand.
LS — Loamy Sand
Gr — Granular
Sg — Single grain

Vit - Very friable

. fr — Friable
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S&ME, INC
SOIL PROFILE DESCRIPTIONS
Client: NCDOT v Date: 11/2/05
Project Name: US 70 Improvements (R-3307) Project No. 34528.1.1
County: Carteret State NC
Location: Beaufort NC Site/Field No. No. B-11
Northing: 365703.6 Easting: 2705716.9
Elevation: 8.2° ‘
Apparent Water Table: 2.2 feet below ground surface Seasonal High Water Table: <12”
Vegetation: Grass Slope: 0-2%
Boring Terminated at 54 Inches
Horizon Depth Matrix Mottles Texture Structure Consistence Notes
A 0207 C10YR2/1 - SL Gr Vir
Bh 20-54” 10 YR 4/3 - SL Gr. Fr
COMMENTS: LEGEND: Abbreviations
10YR 2/2 — Munsell Color Chip #
S — Sand
LS — Loamy Sand
Gr — Granular

Sg — Single grain-
Vir — Very friable
fr — Friable




SUMMARY OF LABORATORY TEST DATA

Soil Classification and Gradation

AASHTO % Passing Coarse| Fine Moisture
Boring |Sample|Sample Depth| Classification Sieve # Sand | Sand | Silt | Clay | LL PL PI | Content
No. No. Feet 10 40 | 60 | 200 %
B-1 S-1 3.0-5.0 A-31(0) 83 62 38 3.0 62 35 1 2 23 NP | NP 17
B-2 S-2 3.0-7.0 A-6/(2) 100 99 96 | 40.0 4 58 8 30 31 15 16 22
B-3 S-3 1.5-25 | A-7-6 39 100 100 99 | 93.0 1 7 33 59 65 29 36 66.4
B-4 S-4 35-8.0 A-4{(0) 100 99 93 60.0 7 40 45 8 16 15 1 12.5
B-4 S-5 8.0-10.0 | A-7-6{(13) 100 99 97 | 54.0 3 - 48 10 | 39 49 17 32 32.1
B-5 S-6 2.0-4.0 | A-7-6[(5) 100 99 95 37.0 5 63 5 27 49 18 31 23.5
B-6 S-7 1.0-4.0 A-6|(5) 100 99 95 | 48.0 5 50 7 38 36 19 17 233
B-7 S-8 14-5.0 | A-2-4/(0) 100 100 97 | 26.0 3 77 7 13 25 NP | NP 31.3°
B-8 S-9 1.3-5.0 | A-3|(0) 100 90 72 4.0 28 69 0 371 20 NP | NP 21.9
B9 | 810 | 1.0-50 |A-26 (0) 100 99 94 | 28.0 6 68 5 21 | 20 9 11 28
B-10 | S-11 1.8-6.0 | A-2-4 0) 100 98 8 | 29.0 | 14 58 1 27 19 15 4 18.1
CB-11 | S-12 1.2-6.0 A-3{(0) 100 98 89 6.0 11 84 1 4 19 NP | NP 21
Project Name: US 70 Improvements S&ME Project No.: 1051-06-457
State Project No.: 34528.1.1 County: Carteret
Federal ID No.: STPNHF-70(43) TIP No.: R-3307

Checked By: AFR

~
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-S&ME

Laboratory Report Version 4.2

Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

S&ME Project #: 1051-06-457 Report Date: 11/9/2006
Project Name: US 70 Improvements. Test Date(s): 11/06 - 11/09/2006
Client Name: NCDOT

Client Address:

State Project #: 34528.1.1 F.A. Project No: STPNHF-70(43) TIP NO: R-3307

Boring #: B-1 Sample #: S-1 Sample Date: Unknown
Location: Carteret County Offset: N/A Depth: 3.0-5.0'

Sample Description: Tan-Brown Slightly Silty Fine to Coarse SAND with Trace of Shells A-3(0)

LSS

Fine Sand - <0.25 mm and > 0.05 mm

Gravel <75 mm and > 2.00 mm Silt : -~ <0.05 and > 0.005 mm

Coarse Sand < 2.00 mm and > 0.25 mm Clay < 0.005 mm
Maximum Particle Size 12" Coarse Sand 44 .8% Silt 0.0%
Gravel =~ 17.1% Fine Sand 35.4% _ Clay 2.0%
Apparent Relative Density Moisture Content - 17.0% Y% Passing #200  3.1%
| Liquid Limit 23 Plastic Limit 0 Plastic Index N.P.

, - . _ - Soil Mortar (-#10 Sieve) S
Coarse Sand ~ 54.0% Fine Sand  42.8% CSilt 03% Clay  2.9%

Description of Sand & Gravel Particles: Rounded O

Angular O Hard & Durable L1 Soft 1 _ Weathered & Friable L]

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determiriing the Liquid Limit of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T265: Laboratory Determination of Moisture Content of Soils ’
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
ASTM D 854: Specific Gravity of Soils

‘References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

Laboratory Supervisor

Signature Signature

Mal Karajan

Technical Responsibility:

Classification B-1 S-1

S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616

S&ME Project #: 1051-06-457 Report Date: 11/9/2006
Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006
Client Name: - NCDOT

Client Address:

State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307

Boring #: B-2 Sample #: S-2 Sample Date: Unknown
Location: Carteret County Offset: N/A Depth: 3.0 - 7.0’

Sample Description: Tan-Orange Fine Sandy CLAY A-6 (2)

] ed Fine Sand < 0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm
Coarse Sand < 2.00 mm and > 0.25 mm Clay < 0.005 mm
Maximum Particle Size #20 Coarse Sand 4.4% Silt 8.0%
Gravel 0.0% Fine Sand 57.9% Clay 30.0%
Apparent Relative Density Moisture Content 22.0% % Passing #200  40.3%
- Liquid Limit 31 Plastic Limit 15 Plastic ITndex 16~

~ Soil Mortar (-#10-Sieve) -

Coarse Sand ~ 4.4% FineSand  57.9% - . St 79% Cly 298%

Description of Sand & Gravel Particles: ~ Rounded 0 ~ Angular 0 -° Hard & Durable [1  Soft 0~ Weathered & Friable [
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Sodium Hexametaphosphate: ‘40 g/ Liter

Dispersing Agent:

“AASHTO T265: Laboratory Determination of Moisture Content of Soils

AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils”
ASTM D 854: Specific Gravity of Soils

AASHTOQ T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils
AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Laboratorv Sunervisor

Signature Signature

Mal Karajan -

Technical Responsibility:

3201 Spring Forest Road, Raleigh, N.C. 27616 Classification B-2 S-2

S&ME, INC.
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S&ME Project #  1051-06-457 Report Date: 11/9/2006
Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006
Client Name: NCDOT

Client Address:

State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307

Boring #: B-3 Sample #: S-3 Sample Date: Unknown

Location: .Carteret County Offset: N/A Depth: 1.5 - 2.5'

Sample Description: Dark Gray Silty CLAY  A-7-6 (39)

S&ME Project #: 1051-06-457 Report Date: 11/9/2006
Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006
Client Name: NCDOT

Client Address: i »

State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307

Boring #: B-4 Sample #: S-4 Sample Date: Unknown

Location: Carteret County Offset: N/A - Depth: 3.5 - 8.0

Sample Description. Light Gray Fine Sandy SILT (A-4) A-4 (0)

Fine Sand < 0.25 mm and > 0.05 mm i DOT Fine Sand < 0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm Gravel - ’ <75 mmand >2.00 mm Silt < 0.05 and > 0.005 mm
Coarse Sand < 2.00 mm and > 0.25 mm Clay < 0.005 mm Coarse Sand <2.00 mm and > 0.25 mm ; Clay < 0.005 mm
Maximum Particle Size ~ #10 Coarse Sand  0.8% Silt  33.0% Maximum Particle Size #4 Coarse Sand ~ 6.5% ‘ Silt  45.0%
Gravel  0.0% Fine Sand  7.6% Clay  59.0% Gravel  0.2% Fine Sand  40.5% Clay  8.0%
Apparent Relative Density Moisture Content ~ 66.4% % Passing #200  93.5% Apparent Relative Density Moisture Content ~ 24.4% % Passing #200  59.9%
' Liquid Limit 65 Plastic Limit 29 Plastic Index 36 o Liquid Limit’ 16 Plastic Limit 15 Plastic Index 1
Soil Mortar (-#10 Sieve) , ~ Soil Mortar (-#10 Sieve) _
Coarse Sand  0.8% Fine Sand - 7.6% Silt . 32.5% Clay 59.1% Coarse Sand  6.5% Fine Sand  40.6% Silt  45.0% Clay  7.9%
Description of Sand & Gravel Particles: ~ Rounded I Angular [ Hard & Durable [1 Soft [0 = Weathered & Friable [ Description of Sand & Gravel Particles: Rounded O Angi.llar O Hard & Durable [0  Soft [0 Weathered & Friable [J
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g/ Liter Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g/ Liter

References: - AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils
AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

Construction Purposes 'ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Mal Karajan

S&ME, INC.

3201 Spring Forest Road, Raleigh, N.C. 27616

Laboratory Supervisor

Signature

Signature

Classification B-3 S-3

AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils
AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
Construction Purposes ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Mal Karajan

S&ME, INC.

3201 Spring Forest Road, Raleigh, N.C. 27616

Laboratory Supervisor
Signature

Signature

Classification B-4 S-4
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Laboratory Report Version 4.2
Particle Size Analysis of Soils ; S&ME Particle Size Analysis of Soils ; S&ME
AASHTO T 88 as Modified by NCDOT AASHTO T 88 as Modified by NCDOT
S&ME Project #: 1051-06-457 Report Date: 11/9/2006. S&ME Project #: 1051-06-457 Report Date: 11/9/2006
Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006 Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006
Client Name: NCDOT Client Name: NCDOT
Client Address: _ Client Address:
State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307 State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307
Boring #: B-4 Sample #: S-5 Sample Date: Unknown Boring #: B-5 Sample #: S-6 Sample Date: Unknown
Location: Carteret County Offset: N/A Depth: 8.0 - 10.0’ Location: Cartert County Offset: N/A Depth: 2.0 - 4.0"
Sample Description: Green Yellow Silty CLAY  A-7-6 (13) Sample Description: Gray and Tan Fine Sandy CLAY  A-7-6 (5)

S o Fine Sand < 0.25 mm and > 0.05 mm : Fine Sand < 0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm - Silt <0.05 and > 0.005 mm - Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm Clay <0.005 mm Coarse Sand < 2.00 mm and > 0.25 mm Clay <0.005 mm
Maximum Particle Size ~ #10 Coarse Sand ~ 3.5% Silt  9.0% Maximum Particle Size ~ #10 Coarse Sand ~ 4.8% Silt  6.0%

Gravel 0.0% Fine Sand  47.8% Clay  39.0% Gravel  0.0% Fine Sand ~ 62.7% Clay 27.0%

Apparent Relative Density Moisture Content ~ 32.1% 9% Passing #200  53.8% Apparent Relative Density Moisture Content ~ 23.5% % Passing #200  37.5%

Liquid Limit 49 Plastic Limit 17 Plastic Index 32 ‘ Liquid Limit 49 Plastic Limit 18 Plastic Index 31
Soil Mortar (-#10 Sieve) : Seil Mortar (-#10 Sieve)

Coarse Sand  3.5% Fine Sand 47.8% Silt 9.3% Clay . 39.4% Coarse Sand  4.8% Fine Sand  62.7% Siit  5.5% Clay 27.0%
Description of Sand & Gravel Particles:  Rounded O Angular [0  Hard & Durable 0 Soft 00  Weathered & Friable Description of Sand & Gravel Particles: _ Rounded [ ‘Angular [0  Hard & Durable [0  Soft [0  Weathered & Friable 00
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: - Sodium Hexametaphosphate: 40 g/ Liter Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g/ Liter

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT '

AASHTO T265: Laboratory Determinatidn of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
ASTM D 854: Specific Gravity of Soils

References:  AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils e

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test

AASHTO T89: Determining the Liquid Limit of Soils
AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T265: Laboratory Determination of Moisture Content of Soils

AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
ASTM D 854: Specific Gravity of Soils

Laboratory Supervisor

Signature

Technical Responsibility: Mal Karajan

Laboratory Supervisor

Signature

Mal Karajan

Signature

Technical Responsibility:

Signature

S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616 Classification B-4 S-5 S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616 Classification B-5 S-6
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-S&ME

AASHTO T 88 as Modified by NCDOT

S&ME Project #: 1051-06-457 Report Date: 11/9/2006
Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006
Client Name: NCDOT

Client Address:

State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307

Boring #: B-6 Sample #: S-7 Sample Date: Unknown
Location: Carteret County Offset: N/A Depth: 1.0 - 4.0’

Sample Description: Gray and Tan Fine Sandy CLAY A-6 (5)

S&ME Project #: 1051-06-457 Report Date: 11/9/2006
Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006
Client Name: NCDOT

Client Address:

State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307

Boring #: B-7 Sample #: S-8 Sample Date: Unknown

Location: Carteret County Offset: N/A Depth: 1.4 - 5.0

Sample Description: Gray and Tan Silty Clayey Fine SAND  A-2-4 (0)

Fine Sand < 0.25 mm and > 0.05 mm

Gravel "< 75 mm and > 2.00 mm Silt <0.05 and > 0.005 mm
Coarse Sand < 2.00 mm and > 0.25 mm Clay < 0.005 mm
Maximum Particle Size #10 Coarse Sand 4.7% ‘ Silt 7.0%
Gravel 0.0% Fine Sand 50.3% Clay 38.0%
Apparent Relative Density Moisture Content 23.3% % Passing #200  48.2%
| Liquid Limit 36 Plastic Limit 19 Plastic Index 17

Soil Mortar (-#10 Sieve)

Coarse Sand  4.7% Fine Sand  50.3% Silt 6.7% Clay 38.3%
Description of Sand & Gravel Particles: ~ Rounded [ Angular [ Hard & Durable 0  Soft I Weathered & Friable OJ
Mechanical Stirring ‘Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References:
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Sampies for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway

AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
Construction Purposes ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Mal Karajan

S&ME, INC.

3201 Spring Forest Road, Raleigh, N.C. 27616

Laboratory Supervisor

Signature

Signature

Classification B-6 S-7

Fine Sand < 0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt ‘ < 0.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm Clay < 0.005 mm
Maximum Particle Size #10 Coarse Sand 3.1% Silt 7.0%
Gravel 0.0% Fine Sand 76.9% _ Clay 13.0%
Apparent Relative Density Moisture Content 31.3% % Passing #200  25.8%
Liquid Limit 25 Plastic Limit 0 ‘ Plastic Index N.P.

Soil Mortar (-#10 Sieve)

Coarse Sand  3.1% Fine Sand  76.9% Silt 6.6% " Clay 13.4%
" Description of Sand & Gravel Particles: ~ Rounded [ Angular [ Hard & Durable 00  Soft O Weathered & Friable [J
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References:
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO M 143: The Classification of Seils and Soil Aggregate Mixtures for Highway

AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
Construction Purposes ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Mal Karajan

S&ME, INC.

3201 Spring Forest Road, Raleigh, N.C. 27616

Laboratory Supervisor

Signature

Signature

Classification B-7 S-8
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- SQME

Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

S&ME Project #: 1051-06-457

Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006
Client Name: NCDOT

Client Address:

State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307

Boring #: B-8 Sample #: S-9 Sample Date: Unknown
Location: Carteret County Offset: N/A Depth: 1.3 - 5.0

Sample Description: Orange -Tan Coarse to Fine SAND A-3(0)

S&ME Project #: 1051-06-457 Report Date: 11/9/2006
Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006
Client Name: NCDOT

Client Address: : .

State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307

Boring #: B-9 Sample #: S-10 Sample Date: Unknown

Location: Carteret County Offset: N/A Depth: 1.0 -5.0'

Sample Description: Gray -Tan Clayey Fine SAND ~ A-2-6 (0)

Fine Sand <0.25 mm and > 0,05 mm
Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm
Coarse Sand <-2.00 mm and > 0.25 mm Clay < 0.005 mm
Maximum Particle Size #4 Coarse Sand ~ 27.9% Siit  0.0%
Gravel 0.1% Fine Sand  69.3% ~ Cly  3.0%
Apparent Relative Density Moisture Content 21.9% % Passing. #200 - 3.8%
Liquid Limit 20 Plastic Limit 0 Plastic Index ~ N.P.

, NE o - Fine Sand < (.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm Clay < 0.005 mm
Maximum Particle Size #4 Coarse Sand 6.4% Silt 5.0%
Gravel 0.1% Fine Sand =~ 67.8% Clay 21.0%
Apparent Relative Density Moisture Content 28.0% % Passing #200  28.0%
Liquid Limit 20 Plastic Limit 9 Plastic Index 11

‘ Soil Mortar (-#10 Sieve)
Coarse Sand  27.9% Fine Sand  69.4% Silt ~ -0.3% Clay 3.0%

Soil Mortar (-#10 Sieve)

Description of Sand & Gravel Particles: ~ Rounded O Angular [J

Hard & Durable [0  Soft O Weathered & Friable OO

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g/ Liter

Coarse Sand  6.4% Fine Sand ~ 67.9% . Silt  4.7% Clay 21.0%
Description of Sand & Gravel Particles: = Rounded O ‘Angular O Hard & Durable [ Soft O Weathered & Friable [J
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g/ Liter

References: AASHTO T$88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
ASTM D 854: Specific Gravity of Soils

© AASHTO M 143: The Classification of Seils and Soil Aggregate Mixtures for Highway Construction Purposes

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTOQ T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
ASTM D 854: Specific Gravity of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Laboratory Supervisor

Signature Signature

Mal Karajan

Technical Responsibility:

S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616 Classification B-8 S-9

Technical Responsibility: Mal Karajan Laboratory Supervisor
Signature . Signature
S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616 Classification B-9 S-10
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S&ME Project #: 1051-06-457
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Report Date: . 11/9/2006

Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006
Client Name: NCDOT

Client Address:

State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307

Boring #: B-11 Sample #: S-12 Sample Date: Unknown
Location: Carteret County Offset: N/A Depth: 1.2 - 6.0

Project Name: US 70 Improvements Test Date(s): 11/06 - 11/09/2006
Client Name: NCDOT .

Client Address:

State Project #: STPNHF-70(43) F.A. Project No: 34528.1.1 TIP NO: R-3307

Boring #: B-10 ” Sample #: S-11 Sample Date: Unknown
Location: Carteret County Offset: N/A Depth: 1.8 - 6.0'

Sample Description: ’ Gray Clayey Coarse to Fine SAND

Sample Description:

Gray-Tan Slightly Coarse to Fine SAND A-3(0)

= Fine Sand

< 0.25 mm and > 0.05 mm

Fine Sand

< 0.25 mm and > 0.05 mm

Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm
Coarse Sand < 2.00 mm and > 0.25 mm Clay -
Maximum Particle Size #10 Coarse Sand 14.1%
} Gravel 0.0% Fine Sand . 58.0%
Apparent Relative Density | Moisture Content  18.1% % Passing #200
Liquid Limit 19 Plastic Limit 15 Plastic Index.

Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm i Clay < 0.005 mm
Maximum Particle Size #10 Coarse Sand 11.5% Silt 1.0%
. Gravel 0.0% . Fine Sand 83.3% Clay 4.0%.
‘Apparent Relative Density » ~ Moisture Content 21.0%- % Passing #200 6.1%
B ) Plastic Index = N.P.

Liquid Limit 19 ~ Plastic Limit 0

Soil Mortar (-#10 Sieve)

CoarseSand  141% ~  FineSand  58.0% silt

Soil Mortar (-#10 Sieve)

Description of Sand & Gravel Particles: Rounded O Angular [ Hard & Durable 0  Soft I Weathered & Friable [
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. - Dispersing Agent: Sodium Hexametaphosphate:

References: AASHTO T88: Particle Size Analysis of Soils-as Modified by the NCDOT

AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
ASTM D 854: Specific Gravity of Soils

AASHTO T89: Determining the Liquid Limit of Soils
AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Coarse Sand  11.5% Fine Sand - 83.3% Silt  0.8% Clay  4.4%
Description of Sand & Gravel Particles: Rounded OO . Angular [0 ~ Hard & Durable 0 Soft O Weathered & Friable [
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT .

AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test AASHTO T265: Laboratory Determination of Moisture Countent of Soils

AASHTO T89: Determining the Liquid Limit of Soils
AASHTO M 1435: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

ASTM D 854: Specific Gravity of Soils

Laboratory Supervisor

Technical Responsibility: Mal Karajan

Signature

S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616

Classification B-10 S-11

Technical Responsibility: Mal Karajan '
. Signature
S&ME, INC. 3201 Spring Forest Road, Raleigh, N.C. 27616

Laboratory Supervisor
Signature

Classification B-11 S-12




