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January 31, 2025

MEMORANDUM TO: Cheryl Youngblood, LG, CPG
Assistant State Geotechnical Engineer

FROM: Yinhui Liu, PhD, PE
Geotechnical Engineer
CATLIN Engineers and Scientists

STATE PROJECT: 67173.1.1 (BR-0173)

F.A. NUMBER: Not Applicable

COUNTY: Pamlico

DESCRIPTION: Replace Bridge 680078 on NC306 Ferry over Neuse River
SUBJECT: Geotechnical Report for Pavement and Subgrade Investigation

Richard Catlin and Associates (DBA: CATLIN Engineers and Scientists) (CATLIN) have
completed the evaluation of the pavement and subgrade investigation for this project and presents
the following.

The proposed work consists of constructing a bridge on NC306 Ferry over Neuse River. A bridge
replacement with approach roadways is proposed along the existing alignment and minor paving
is proposed to widen the turn radius of the entrance to the parking lot.

The subgrade beneath the existing roadway and parking lots consists of undivided coastal plain
fine sands (A-3).

Anticipated borrow will likely consist of common borrow material conforming to coastal area
criteria 1018-2 (B) of the Standard Specification.

The length of this project is 180 feet.
The existing pavement is in fair condition with moderate severity, transverse and longitudinal

cracking. The cracks are approximately 0.25” wide, and the cracks span throughout the whole
parking area and the inner wheel along the roadway.
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AREA OF SPECIAL GEOTECHNICAL INTEREST

A. Highly Plastic Clays

Highly plastic clays were not encountered during this investigation.

B. Trapped Water Within the Pavement

Trapped water was not encountered during this investigation.

C. Soils with a High Moisture Content

Soils at the project site were classified as moist to saturated.

D. Groundwater

Groundwater was encountered from 3.1’ to 5.2” below ground surface at the project site.
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Yinhui Liu, PhD, P.E.
CATLIN Senior Geotechnical Engineer

DocuSigned by:

Yinhui Lin 02/06/2025
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

COUNTY _PAMLICO
PROJECT DESCRIPTION REPLACE BRIDGE 680078
ON NC306 FERRY OVER NEUSE RIVER

PAVEMENT AND SUBGRADE INVESTIGATION

STATE PROJECT REFERENCE NO.

N.C. BR-0173 11

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTICATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGCS,ROCK CORES AND SOL TEST DATA AVALABLE MAY

BE REVIEWED OR INSPECTED N RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (i9) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FELD
BORING LOGS, ROCK CORES AND SOL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARES ARE BASED ON A
GCEOTECHNICAL INTERPRETATION OF ALL AVALABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE N SITU ON-PLACE) TEST DATA

CAN BE RELEED ON ONLY TO THE DEGREE OF RELIABLITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOL MO'STURE CONDITIONS INDICATED N THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR
SOL MOSTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECPITATION AND WIND, AS WELL AS OTHER NON-CLMMATIC FACTORS.

THE ma OR CONTRACTOR IS CAUTIONED THAT MMI.S SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS ARE DFFERENT. FOR BIDDING
AND CONSTRUCTION WES. REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL

DESIGN INFORMATION ON THIS PROJECT., THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICENCY OR ACCI.RLC' OF THE INVESTIGATION MADE,NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CWTINS TO BE ENCOUNTERED.
THE BODER OR CONTRACTOR IS CAUTIONED TO PERFORM INDEPENDENT SUBSURF INVESTIGATIONS
AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON THE
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 DFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

N)IESI
THE INFORMATION CONTANED HEREIN IS NOT IMPLED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2, BY HAVING REOUESTED THIS INFORMATION, THE CONTRACTOR SPECFICALLY WAIVES ANY CLAMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PERSONNEL
T. PARK

INVESTIGATED BY _CATLIN
DRAWN B _Y- LIU, PE

CHECKED BY J. STONE, LG

SuBMTTED By _J- STONE, LG
DATE _JANUARY, 2025

CATLIN

Engineers and Scientists

DocuSigned by:
(%”’”“ L 02/06,/2025

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




S0IL_DESCRIPTION

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

CRADATION

SOIL IS CONSIDERED UNCONSOL IDATED, SEMI-CONSOL IDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 109 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DI386) SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWINGs
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOS|TION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

F

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

Y - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.

ANGUL

UNIFORML Y GRADED
CAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

Y

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

BR-0173

IS AND DEF NI TJONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN @) FOOT PER €@
BLOVS IN NON-COASTAL PLAIN MATERIAL. THE TRANS|ITION BETWEEN SOIL AND ROCK IS OF TEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE I'YPICN.I.Y DIVIDED AS FOLLOWS:

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

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

VERY STIFF.GRAY,SLTY CLA,MOIST WITH INTERBEDDED FINE SAWD LATERS,HGHLY PLASTIC.A-7-6
aR, R, OR ROUNDED WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
AA AT SRR, DGR — 100 BLOWS PER FOOT IF TESTED. AN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
T LA WATERIALS SILT-CLAY WATERIALS ; MINERAL OGICAL _COMPOSITION - N TO COMSE RN TORE 00520 FE AP vie o0 TraT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
Ly 1S 352 PASSING 200 0> 35 PASSING 208 ORGANIC WATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. s LIne WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, [ SURFACE.
GOP a1 |43 ] a2 a4 | A5 | &6 | A7 | arnaz | asas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ﬁft'sﬁammms'; 2‘;- OPIC AD NONCOASTA A CALCAREQUS (CALC,) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. [ A-1-0 | A1 A-2-4]4-2-8]a-2-6]a-2-7 43 A3 A-6.A-7 cmm"" a;ms“u“‘ SEDIMENTARY ROCK THAT wOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED wiTH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
Smex Sy WODERATEL Y COMPRESSIE o COASTAL PLAI - TR Ta Fa T T T R bt ST TOTTED | coee sec,
QNN MODERATELY COMPRESSIBLE LL * 31 - %0 N N N N Y NOT VIEL CORE_RECOVERY ECa -
Py . HIGHLY COMPRESSIBLE LL > 50 sepiventany Foce [ T T | sPr REFusAL. ROCK TYPE INCLUGES LIVESTOE, SwosTone, ceventen | EiaTes Lt e e EeE D A PR AceD N THE CORE BARREL DIVIDED
. SkI- R Al T ATER — LL_BEDS
™o e el PR "‘ﬁ' CENTAGE OF MATERIAL MB DIKE - A TABULAR BODY OF CNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
e |0 s )5 s | e | P R SILT - ROCKS OR CUTS MASSIVE ROCX.
200 |13 425 |10 x| 35 M| 35 K| 39 0|35 K] 36 40| 36 N[5 )36 M MATER) OTHER MATERIAL FRESH ROCX FRESH, CRYSTALS BRIGHT,FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER P - THE AMGLE AT whICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
preee TRACE OF ORGANIC MATTER 2 -3 3-52 TRACE 1-10% HAMMER |F CRYSTALLINE. %.m'“_
PASSING *40 LIVILE ORGANIC MATTER 3.5 3 - 12 LIME e - 2ex VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, y
- = |40 vex] ay v [0 rex] ar v ] 40 wex | 41 v |40 vex| a4y o SOS wiTH MODERATELY ORGANIC 5 - 18 12 - 20 SOME 20 - 332 P 1 P Tt - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
u 40 x| 41 100 [0 vex] 41 v0u 00 vex | 41 100 |0 wex| 41 LTILE Ot . Y W SLI) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOVS IF
P P I 1 M ™1 I = e e LTE o oY HIGHLY ORGANIC > 10% > 20% HIGHL 33% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
o woex | o 0 0 am |sm|zmfemfom| woms o oRoaC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 EMLT - 4 FRACIURE OR FRACTURE Z0ME ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
LS SIDES RELATIVE T0 ONE ANOTHER PARALLEL TO THE FRACTURE.
T1PES [ST0 s 0RGANIC Vs WATER LEVEL N BORE HOLE IMMEDIATELY AFTER DRILLING SLl 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
o muor | chwveL, mo | "€ SILTY OR CLAYEY Sty CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WIS | swp |SMO| CAWEL A0 SMO SoLs SoLs Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
T IG rm o Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA ) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL.
ppnd EXCELLENT 10 FAIR 10 POOR | POR | uUNSUATABLE e o st Eilr': Fs:: UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOGD PLAIN (51 - LAND BORCERING A STREAM,BUILT OF SEDIMENTS DEPOSITED B THE STREAM,
PO A73 BN IS S LL - 0 1P OF A-7°6 SUBGROP IS > LL - 20 C MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL :IEI.D.' - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
C Y MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
ML OF STAOMD RANGE OF UMCONEINED MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK" SOUND WHEN STRUCK. JOINT - FRACTURE [N ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
COMPACTNESS OR 2/ IE_IESTED, wOR D YIELD SPT REFUSAL
PRIMARY SOIL TYPE priedted PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION |_’ OF ROCk STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a » SLOPE INDICATOR ) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS AL FELDSPARS ARE KAOLINIZED . A BODY ROCK MORE
GENERALLY LOOSE 41010 SOiL SyMBOL G:: D1 TEST BORING O INSTALLATION T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A OF SO 0 THAT THINS QUT [N O OR DIRECTIONS.
mfsl:l.“‘ MEDIUM DENSE 10 10 30 A ARTIFICIAL FILL (4F) OTHER CONE PENET TeR IE_TESTED, wOuLD YIELD SPT N VALUES > 109 BPF TT T,) - IRRECULARLY MARKED wiTH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MA' ROME
- COESIVED DENSE 3 10 % Tha ROADuAY EnpaEn (D) AUGER BORING @ vERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > %0 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WiTH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 w—— e  INFERRED SOIL BOUNDARY -(>- CORE BORING ®  SOUNDING ROD v SEVa ::::El?umﬁ ':o:: :‘x;?; o |:mr VEATIERED 10 A DEGREE TAT OlLY MINGR OF AN INTERVENING IMPERVIOUS STRATUM,
GENERALLY SOFT 2104 0.23 10 0.5 [E_TESTER. wOuD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDILM STIFF 1m08 3 10 19 === INFERRED ROCK LINE MONITORING WELL -$- S SoRING COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND Ty 1 . A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFe 8 1018 110 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT A8 DIXES OR STRINGERS, SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF us)rg. 39 2 :c: 4 wSage® ALLUVIAL SOIL BOUNDARY A INSTALLATION O~ sP1 NvaLe ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
— 1| - THAT TAl Ti Tl Ti Fi Ti NT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS NI SAPROLITE (S4P) - RESIDUAL SOIL RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARE
—= VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCX.
U.S. STD. SIEVE SIZE 4 10 40 6@ 200 270 & UNDERCUT “ '-l'tl-r‘sg:éﬂ: ‘Esﬁ“ﬁ"m - ) mﬁﬂi‘i“ﬁ?‘fé’?’#ﬂ"& SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING ) 476 200 042 025 0975 0033 UNSU ACCE . RELATIVELY THIN COMPARED WITH |TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL T0
USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICX ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED
CoARSE FINE a8 ] o O et o rock EMBANKMENT OR BACKFILL 10 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER 0BBL| T AY
T oo | o - ord o e MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 @23 INCHES DEEP CAN BE %’%ﬁﬁ,& POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FALT
. ABBR ONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED .
GRAIN MM 305 ™ 20 .25 0.05 0.00% AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. TRATION TEST TRAT if T2 - NUMBER OF BLOWS (N OR BPF)OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS VEA, - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT, 3 146 LB WAMER FALLING. 30 INOHES REUIRED 10 PRODICE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL
- CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. T0 OR LESS THAN @.1 FOOT PER €0 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION | CSE- - COARSE ORG, - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST V]ar FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
DPT - DYNAMIC PENETRATION TEST  SAP, - SAPROLITIC $ - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. sgara Ty ) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
*SATURATED *  USUALLY LIOUID vERY WET, USUALLY e - YOID Rari0 S0. - SaND, SanOY S5 - SPLIT SPOON vERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES | INCH HIN TuM EQUAL TO OR CREATER Tiet 4 INCHES DIVIDED BY
— 1SaT) FROM BELOW THE GROUND WATER TABLE || F - FINE SL. - SILT SILTY ST - SHELBY TUBE pd o8 MORE I THICKNESS CAn BE EROKEN BY FIMGER PRESSURE. Co BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED 43 A PERCENTAGE.
AT L FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK FINGERNAIL. I0PSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
; SEMISOLIDs REQUIRES DRYING TO FRAC, - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL _
RaGe - VET - on ATTAIN 0PTIMUM MOISTURE FRAGS. - FRAGHENTS - MOISTLRE. COMTENT CBR - CALIFORMIA BEARING [ FRACTURE SPACING BEDDING NCH MARK; BORIN ATED WITH REAL TIME KINEMATIC (RTK)
AL | PasTiC LIMIT I, - HIGHL - V - VE — S 10 v:n::i?:us %ﬂl'_:': FEeT vERY rnﬂ_uc'::v BEDOED '_':Isb%:.'ii AL POSITIONING SYSTEM (GPS) TO NORTH CAROLINA STATE PLA|
P D U - PRU MORE
- MOIST - 0 soLiDiaT 08 neaR oeTim woisTRe  ———————EOUIPMENT USED ON SUBJEC Al wiDe 3 10 10 FEET THICKLY BEDOED 15 - 4 FEET ELEVATION; FEET
OM L OPTIMUM MOISTURE DRILL UNITSs ADVANCING TOOLS: HAMMER TYPE
st | sRinace LiMiT L * MODERATELY CLOSE 110 3 FEET THINLY BEDDED .16 - 1.3 FEET NOT
O o€ O careis O awromarie [] mamwa CLOSE @16 10 | FOOT VERY THINLY BEDDED  0.83 - .16 FEET NOTES:
LDRY - @ REOUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN Q.16 FEET THICKLY LAMINATED 0,008 - 0,03 FEET
ATTAIN OPTIMUM MOISTURE ] oes [J & contimnus Fuiosr aucer CORE SIZEs THINLY LAMINATED < 0.008 FEET
FLESTICITY e O . ROURATION
TICITY INGEX b IRENGTH O cxe-sse ] mano Facep Finer Bits O~ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC e-3 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 618 SLIGHT [ we sean rest E cosne [] w sowwen WD TOOLSe GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
mﬂ:r:::s 'l::.:asnc % :;zam 'fllligr D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[ roaraeee woist [ wicoe STEEL TEEM | 7 g aucen BREAKS EASILY WHEN HIT WITH HAMMER,
CoL .
OR O O mwicoe we.crs. | 7] sowonc roo |NOURATED m:z::' 3‘:‘:‘2:‘ lr'a s:mnt: wITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), [ cose eir [ e sseanr rest R BLOWS REGUIRED 10 BREAK £
F T, DARK, ST TC. ! 3 y
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE O O [x] puaL mass pce EXTREMELY INDURATED s's,"'m' :Mans"ms ACROSS GRAINS. SamPL DATE: 8-15-14
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Sheet 4

( : ATLIN PAVEMENT INVESTIGATION DATA SHEET TIP #: BR-0173
. i ROUTE: . WBS: 67173.1.1
Engineers and Scientists N ver h N RlV r :
CATLIN #: 224219 C 306 over the Neuse e COUNTY: Pamlico
= THICKNESS GPS
WIDTH 3 BGRADE ASPHALT NOTE
, o iy (Inches) SUBG S OTES COORDINATES
Boring Identification ’é‘ N @ - =
and £E =] ¢ 5 a 3 - — c o - 0
Position é 3| = = |28 b R — E @ z 9 4 2 Ei g I z 0)
(Station, Lane, Shoulder) = = g > 3 [ lis] = il e [i4 e S 2 ,9 2 3 Du I:I—: Z
TS| o S 32 303 | @4 T O = v W £ £% T = o< o =
R c o 2% s2| 8= o Z Q o2 <>):>- 23 29 Sample  © @ - 23 o) (7))
owl| § n 5L Opls8 2 8] 2 55| &5 QL O ¥ Material Description Number O 3 s z w
CS-01 Grade| 660 NA | NJ/A  NA |750" 25" NA 50" NA 06 -50 CP Tanfine SAND CS-01 A3 6% 50 [Moderate severity longitudal and | 450 398 2 657,403
Asphalt transverse cracks. Cracks are
ABC ~1/4" wide, and the cracks span
the whole parking area.
CS-02 Grade| 185 N/A | N/A  N/A |800" 275" NA 525" N/A 07 -50 CP Tanfine SAND CS-02 A3  12% 50 [Moderateinnerwheellongitudal | 450388 2 657,255
Asphalt and adjacent transverse cracking.
ABC Cracks are ~ ¥4" wide, and most
likely sealed.
Cs-03 Grade| 921  NA | NJ/A | NA [15.00" 10.0" NA 50" N/A 13 -50 CP Tan fine SAND A-3 50 [Moderate to severe longitudinal | 450 502 2 657,325
Asphalt and lateral cracking throughout
ABC parking lot
Notes: OSL = Outside Lane CTL = Center Turn Lane OSS = Outside Shoulder DECEL = Deceleration Lane COL = Collector Lane RT = Right | = Inside Origin: RE = Roadway Embankment
ISL = Inside Lane LTL = Left Turn Lane ISS = Inside Shoulder IGM = Inside Grass Median FW = From White LT = Left C&G = Curb and Gultter AF = Artificial Fill
RTL = Right Lane PS = Paved Shoulder ACCEL = Acceleration Lane OGS = Outside Grass Median FY = From Yellow O = Outside CF = Curb Face CP = Coastal Plain
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DUAL MASS DYNAMIC CONE PENETROMETER
DATA SHEET

WBS NO.

PROJECT TIP I.D.

ROUTE

67173.1.1

B-0173

NC 306 over the Neuse River

COUNTY

FIELD PROFESSIONAL

FIELD CREW

Pamlico

Thomas Park

CATLIN

Test Location

Date Run

Test Location

Date Run

CS-03 - Ferry Queuing Lanes - N 450502 E 2657325

10/28/2024

Type Test Interval Datum

Cut/Fill

Type

Test Interval

Datum Cut/Fill

DCP Cumulative cm per blow Subgrade

Grade

11.7 104.5

13.0 105.6

15.2 106.6

16.3 107.6

17.8 108.5

18.7 109.9

20.3 110.9

21.6 111.8

225 112.6

23.8 113.6

25.4 114.4

26.7 115.2

27.8 116.8

29.8

31.2

35.2

50.5

53.3

54.4

55.7

56.7

58.3

59.7

60.6

61.8

62.7

63.5

65.1

65.6

66.2

68.2

68.8

69.2

69.7

70.1

70.6

67.9

714

72.2

73.3

75.7

76.6

775

78.1

79.0

80.0

81.1

82.1

83.5

84.8

86.5

88.4

90.0

91.5

93.0

94.0

95.4

96.2

97.5

98.6

99.6

100.6

101.6

WBS NO. PROJECT TIP 1.D. ROUTE
DUAL MASS DYNAMIC CONE PENETROMETER 67173.1.1 B-0173 NC 306 over the Neuse River
DATA SHEET COUNTY FIELD PROFESSIONAL FIELD CREW
Pamlico Thomas Park CATLIN
Test Location Date Run Test Location Date Run
CS-01 - Parking Lot - N 450398 E 2657403 10/28/2024 C2-02 - Ferry Queuing Lanes - N 450388 E 2657255 10/28/2024

Type Test Interval Datum Cut/Fill Type Test Interval Datum Cut/Fill
DCP Cumulative cm per blow Subgrade Grade DCP Cumulative cm per blow Subgrade Grade
9.1 113.5 10.6 62.0 124.1

12.1 114.3 13.5 63.1 126.4

13.9 114.9 15.5 63.7 128.3

15.4 117.9 17.1 64.6 130.4

16.8 119.0 18.5 64.8 133.2

18.3 120.6 19.9 65.3

19.6 122.5 21.0 66.0

20.8 124.3 222 66.6

221 125.5 234 67.2

233 127.6 24.4 67.8

24.3 129.5 25.4 68.4

25.5 131.3 26.2 69.0

26.6 133.3 27.1 69.6

27.7 28.0 70.2

28.8 28.8 70.8

30.0 29.6 71.3

31.2 30.6 71.7

316 313 72.5

329 321 73.0

344 32.8 73.8

35.8 335 74.4

37.0 35.0 75.4

384 36.1 76.0

394 36.6 76.6

41.0 37.6 77.1

42.8 38.0 78.1

442 39.0 78.8

46.2 394 79.5

48.0 40.2 80.3

50.2 40.8 80.9

53.5 41.2 81.6

57.3 419 82.1

60.5 426 82.6

63.3 43.1 83.6

68.8 44.0 845

715 446 85.3

73.1 45.3 86.1

74.1 46.0 87.0

75.0 46.5 87.8

77.8 47.1 88.6

79.1 47.7 89.6

80.7 48.2 90.5

81.8 48.9 91.1

83.0 49.3 92.1

845 50.1 93.0

85.7 50.7 93.8

86.9 51.4 94.7

88.1 51.9 95.7

89.3 525 96.4

90.4 529 97.7

91.7 53.4 99.7

93.2 53.8 100.8

94.1 54.7 101.7

95.5 55.2 103.0

96.7 55.8 104.6

98.3 56.4 105.1

99.8 57.0 106.6

101.4 57.5 108.2

102.8 58.0 109.7

104.1 58.5 110.8

105.6 59.1 114.0

107.0 59.6 116.2

108.6 60.2 118.1

110.2 60.8 120.1

111.6 61.4 122.1

102.6

103.5

Sheet 5



Sheet 6

PROJECT NUMBER TIP ROUTE
DYNAMIC CONE PENETROMETER WBS #67173.1.1 TIP #BR-0173 NC 306 over Neuse River
DATA AND IN-SITU CBR COUNTY GEOLOGIST TECHNICIANS
Pamlico Thomas Park CATLIN
TEST LOCATION DESCRIPTION DATE RUN
CS-01-Parking Lot 10/28/2024
DATUM CUT / FILL NORTHING EASTING CORRELATED CBR VALUES
SG GRADE 450,398 2,657,403
CUMULATIVE PENETRATION IN CENTIMETERS
91 9.5 0 20 40 60 80 100
12.1 96.7 0
13.9 98.3
15.4 99.8
16.8 101.4
18.3 102.8 . L
19.6 104.1
20.8 105.6 ABC
22.1 107.0
233 108.6
243 110.2 8
255 1116
26.6 1135
27.7 1143
288 114.9 12 M SOIL |
200 179 SUBGRADE =
31.2 119.0
316 120.6
32.9 1225 16
344 124.3 C
35.8 1255 - |
37.0 127.6 ’g‘ |5
38.4 1295 < 2
39.4 131.3 =
410 1333 €
428 it .g
44.2 o
46.2 3 X
[}

48.0 s
50.2 2
535 =
57.3 S 2 —
63.3
68.8 :
715 32
73.1
74.1
75.0
77.8 36
79.1
80.7
81.8
83.0 0
84.5
85.7
86.9
88.1
89.3 a4 —
90.4 1
91.7 | INEN
93.2
94.1 48
Notes:

SG = Subgrade
SS = Stabilized Soil
CTBC = Cement-Treated Base Course

ABC = Aggregate Base Course

ESG = Estimated Subgrade (Approximately 1 foot below the existing ground surface)



Sheet 7

PROJECT NUMBER TIP ROUTE
DYNAMIC CONE PENETROMETER WBS #67173.1.1 TIP #BR-0173 NC 306 over Neuse River
DATA AND IN-SITU CBR COUNTY GEOLOGIST TECHNICIANS
Pamlico Thomas Park CATLIN
TEST LOCATION DESCRIPTION DATE RUN
CS-02-Ferry Queuing Lanes 10/28/2024
DATUM | CUT/FILL NORTHING EASTING CORRELATED CBR VALUES
SG GRADE 450,388 2,657,255
CUMULATIVE PENETRATION IN CENTIMETERS
106 55.2 90.5 0 20 40 60 80 100
13.5 55.8 91.1 0
15.5 56.4 92.1
17.1 57.0 93.0
18.5 57.5 93.8
19.9 58.0 94.7 . L
21.0 58.5 95.7
222 59.1 96.4 ABC
23.4 59.6 97.7
24.4 60.2 99.7
254 60.8 100.8 8
26.2 61.4 101.7
27.1 62.0 103.0
28.0 63.1 104.6
28.8 63.7 105.1 12 |
SolL F===

29.6 64.6 106.6
30.6 64.8 108.2
31.3 65.3 109.7
32.1 66.0 110.8 16
32.8 66.6 114.0 C
335 67.2 116.2 -
35.0 67.8 118.1 ’g |5
36.1 68.4 120.1 < 2
36.6 69.0 122.1 £
376 69.6 1241 -
38.0 70.2 126.4 2
39.0 70.8 128.3 a 24
39.4 71.3 130.4 g
40.2 71.7 133.2 o
40.8 725 Y o
412 73.0 '§_
41.9 73.8 S 28 | =
42.6 74.4 :
43.1 75.4
44.0 76.0 :
446 76.6 32
453 77.1
46.0 78.1
46.5 78.8
47.1 79.5 36
47.7 80.3
48.2 80.9
48.9 81.6
49.3 82.1 20
50.1 82.6
50.7 83.6
51.4 84.5
51.9 85.3
525 86.1 a -
52.9 87.0 ]
53.4 87.8 | I
53.8 88.6
54.7 89.6 48
Notes:

SG = Subgrade

SS = Stabilized Soil
CTBC = Cement-Treated Base Course
ABC = Aggregate Base Course

ESG = Estimated Subgrade (Approximately 1 foot below the existing ground surface)



Sheet 8

PROJECT NUMBER TIP ROUTE
DYNAMIC CONE PENETROMETER WBS #67173.1.1 TIP #BR-0173 NC 306 over Neuse River
DATA AND IN-SITU CBR COUNTY GEOLOGIST TECHNICIANS
Pamlico Thomas Park CATLIN

TEST LOCATION DESCRIPTION DATE RUN
CS-03-Ferry Queuing Lanes 10/28/2024

DATUM | CUT/FILL NORTHING EASTING CORRELATED CBR VALUES

SG GRADE 450,502 2,657,325
CUMULATIVE PENETRATION IN CENTIMETERS

.7 91.5 0 20 40 60 80 100
13.0 93.0 0
15.2 94.0
16.3 95.4
17.8 96.2
18.7 97.5 .
20.3 98.6
21.6 99.6 ABC [T
22.5 100.6 a.
23.8 101.6
254 102.6 8 -
26.7 103.5
27.8 104.5
29.8 105.6
31.2 106.6 12 4 SOIL
35.2 107.6
50.5 108.5
53.3 109.9
54.4 110.9 16
55.7 111.8 —
56.7 1126
58.3 113.6 ’g
59.7 114.4 S 2
60.6 115.2 é —l_
61.8 116.8 £
62.7 HHH 2 ;
635 3, .
e E .

. ]
66.2 2 . Jr—
g —
68.8 S 28 RN
69.2 HEEN ppy
69.7  m—
701 %
70.6 32
71.0 f
71.4 e
722
73.3 36 L
76.6
775 ‘—|_|
78.1 40
79.0
80.0
81.1
82.1
83.5 a4
84.8
86.5
88.4
90.0 48
Notes:

SG = Subgrade
SS = Stabilized Soil

CTBC = Cement-Treated Base Course

ABC = Aggregate Base Course
ESG = Estimated Subgrade (Approximately 1 foot below the existing ground surface)



Sheet 9

PROJECT DESCRIPTION:

‘ P :ATLIN TIP NUMBER: BR-0173
E i andl Bclatrilsts Replace Bridge 680078 on NC306 Ferry over Neuse River WBS NUMBER: 67173.1.1
A UveER: 224219 PAVEMENT CORE PHOTOGRAPHS COUNTY: Pamlico

Cs-01

e —

0

Cs-02

INCHES

6 12 6

S:\wpmktg\PROJECT\2024\224219 NCDOT BR0173 - Minnesott Beach Ferry Geotech\BR0173_GEO_PDI\NON_CADD\BR0173_GEO_PDI_CorePhotos.xIsx

CATLIN Engineers and Scientist
January 2024



PAVEMENT CORES FOR
67173.1.1, BR-0173, Pamlico County

Sheet 10

LAYER
ABC | THICKNESS
LINE STATION (in) (in) LAYERS |LIFTS REMARKS
CS-01 2.5" Asphalt 5.00 2.50 S 2 |low stripping, low severity oxidation, vuggy limestone aggregate
CS-02 2.75" Asphalt 5.25 2.75 S 2 |low stripping, low severity oxidation, vuggy limestone aggregate
3.00 S 2 |low stripping, low severity oxidation, vuggy limestone aggregate
CS-03 10" Asphalt 5.00 700 8 56 low severity oxidation, moderate stripping, delaminated in lift 1, possible mechanical break, vuggy

limestone aggregate

Page 1
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LABORATORY
SUMMARY SHEET

AASHTO Standard Specifications

(As modified by NCDOT, Material and Tests Unit, 2000.)

. CATLIN

Engineers and Scientists

PROJECT REFERENCE

SHEET

BR-0173

11

TEST RESULTS

Proj. Sample Number CS-01 CS-02
Lab Sample Number CS-01 CS-02
Retained #4 Sieve % 0.5 1.5
Passing #10 Sieve % 98.0 96.6
Passing #40 Sieve % 88 61
Passing #200 Sieve % 8 5
MINUS NUMBER 10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret.-#60 % 31.9 76.9
Fine Sand Ret.-#270 % 60.8 17.8
Silt 0.05 - 0.005mm % 1.9 0.9
Clay <0.005mm % 54 4.4
Liquid Limit (LL) NP NP
Plasticity Index (PI) NP NP
}Aébglljp')l'l(z cg)(al)a?ssmcahon A-3(0) A-3(0)
Organic Content % N/A N/A
Station
Offset
Alignment
Boring Identification
CS-01 CS-02

Depth (FT) 0.6 1.3

to 5.0 5.0
Field Moist. Content % 6 12
Tested By MDMASON | MDMASON
Submitted By LSTONE LSTONE
Date Submitted 12/11/24 12/11/24

NP = Non-Plastic

NEM = Not Enough Material for Analysis

N/A = Not Applicable / Not Analyzed

Lisdioitid i

/" Laboratory Manager
/

Report Date:  12/26/2024

Laboratory Report Page 1 of 1
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