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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34866.1.1(U-2810) F.A. PROJ. STP-1003(22)
COUNTY _ CUMBERLAND

PROJECT DESCR]PT]ON SR 1003 (CAMDEN RD.) FROM NC 59
(HOPE MILLS RD.) TO NORTH OF SR 1007 (OWEN RD.)

SITE DESCRIPTION BRIDGE NO. 102 ON -L- (CAMDEN RD., SR 1003)
OVER LITTLE ROCKFISH CREEK AT -L- STATION 27+70

INVENTORY

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.

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,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

STATR STATE PROJECT REFERENCE NO. SHEET | TOTAL
N.C.| 34866.1.1 (U-2810) 1112

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOW TEST DATA ARE PART OF THE CONTRACT,

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON 4
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONOITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREKOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE
RELIEC 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 SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
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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
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1586). SOIL
CLASSIFICATION 18 BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

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

ANGULARITY OF GRAINS

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQGUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

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

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY

DIVIBED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

SAMPLE BREAKS ACRDSS GRAINS.

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: o
VERY STIEF, GRN,SETY CLA, S0KST T MTERGEDDED FOE SMD LAERS.ABHL PUSTE,AT-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED m\ NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
MINERALOGICAL COMPOSITION ROCK (WR) == BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 18 UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION 1] CRTSTALLTE FINE 70 COARGE GRAIN ToNEOUS A0 ME TANDRBHIC FOCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK R ] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE. GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 35% PASSING %200 WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBSD. Sg:l?l Eg SR CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 Tas] a2 a4 [asla6] A7) At a2 | A4 AS COMPRESSIBILITY ggg‘zﬂ}ggg)ﬁumﬁ 3 SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Type  |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLAss. e aA-3 | A6 a7 sucrm.vE cnrgx;aegsxel.ls LIQUID LIMIT LESS THAN 3 L P INCLUDES PHYLLITE, SLATE, §2“'§S’T‘§'.§E} E;C.R OF SLOPE.
SN MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT VIELD .
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T _T__| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED S L) IO comit OF AL MATthieL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
(3] L | sHELL BEDS, ETC. -
* PASSING SILT- PERCENTAGE _OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 10 GRANULAR MUCK, GRANULAR  SILT - CLAY
* 48 sois | SEAY | peat ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
* 200 10 M35 mx|35 Mx|35 mxl3s m2s v 3s avlae MNl3s My SOILS TRACE OF ORGANIC MATTER 2 -3 3- 87 TRACE |- 1o FRESH 22%5?5??!&;5;:&; SRIBHT- FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 10 - 28% * HORIZONTAL.
LIOUID LIMIT 40 Mx|41 v |40 Mx[41 N 4o mx (41 un o Mx ] son 5 wrTH MODERATELY ORGANIC §-107 12 - 207 SOME 26 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION DR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX & MX NP 119 Mx 18 MX il MN {IE MN 18 MX {16 MX{I MN {10 MM LITTLE OR HIGHLY HIGHLY ORGANIC >10% >20% HIGHLY 35% AND ABOVE v SLL) g???kss?mﬁ:%ﬁ%:&cmw FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ° [ ° 4 M |8 MK |12 Mx|16 mx|No Mx|  MODERATE ORGANIC ROUND W N FAULT - A FRACTURI G WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 SIDES RELAWE ;"0 EO,?ER :&fggﬂ:&'ﬁ&'% THE FRACTURE.
USUAL TYPES|STONE FRAGS.|_. o | o1 Ty oR cLAYEY SILTY CLAYEY ORGANIC pV A WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING ©LL 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND 1ol GRAVEL AND SAND SOILS SOILS MATTER 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 |  SAND Yy 24,
SR RATIG o MODERATE 2;‘2':},?3,@”}&@‘3{,‘;°§Ef.§§.‘f :gOXRSIES&Om;Ig?sggfogés*fg:é"g HEDZFECCLS; Is?oc s FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR T0 Vew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) Al LAY. ROCK PARENT MATERIAL.
hS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | INSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJW" SPRING OR SEEP WITH FRESH ROCK. g;gogT:Em (FP} - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
P1OF A-7-5 SUBGROUP 15 = LL - 3@ ;PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAGLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH *T‘EEL?EDS_@_-L- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED po—— (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK* SOUND WHEN STRUCK. LD.
SAMPI
PRIMARY SOIL TYPE co'ggagg‘fsjtf“ PENETRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) Goﬂ o TEST BORING DESI‘;! LTEIDNS £ TESTED, WOULD X, 7 REF! JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
HoYALLD) TONS/FT2 ) WITH SOIL DESCRIPTION v ’ SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
S - BULK SAMPLE . - -
VERY LOOSE “ eV IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - @ SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
GENERALLY SOIL SYMBOL AUGER BORING ITS LATERAL EXTENT
GRANULAR LOOSE 4 7018 $S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. y
MATERIAL MEDIUM DENSE 1@ TO 30 N/a ARTIFICIAL FILL (AF)OTHER SAMPLE IF_JESTED, YIELDS SPT N VALUES ) 183 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VEgSN[S)ENSE 30 0 50 THAN ROADWAY EMBANKMENT Q— CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNBLE BuT |MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
58 e ~—  INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 2 <0.25 ™) MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 10 2.50 =ove INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES { 108 BPF INTERVENING IMPERVIOUS STRATUM.
o SETE PIEZOMETER
zIA}TTEF?]"A‘:V MEgLI'rF STIFF ; ;g 135 9-15 ;g 12-” . AL SOIL BOUNDARY A ]stm_,_mm" RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
L ALLUVIAL L NI
(COHESIVE) VERY STIFF 15 70 32 270 4 b SLOPE INDICATOR BAMPLE D RCENTRATIONS. CUARTZ MaY BE PRESENT S DIKES CR STRINGERS. SAPROLITE 15 ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25/025 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING 150 AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
- -V, R
- - . SOUNDING FOD = SPT NVALUE VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES W RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 @ ez 200 270 @P— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. .
OPENING (MM) 476 200 0.42 0825 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
. ABBREVIATIONS HARD $3NDS$ Agf"‘:;gggg?g;‘;&ﬁ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cgzzgﬁ ;2:«50 SILT cLar AR - AUGER REFUSAL HL -~ HIGHLY @ - MDISTURE CONTENT i TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR) oB.) R N Sao €Ly CL BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT DR
- SD. 2 oL, CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED P PLANE
GRAIN MM 305 s 20 2.25 0.5 0.005 CPT - CONE PENETRATION TEST ~ MOD.- MODERATELY WEA. ~ WEATHERED BY MODERATE BLOWS.
SIZE N 12 3 . . . STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR BPF)OF
CSE. - COARSE NP - NON PLASTIC 7 - UNIT WEIGHT HEDILM I B B e Ee DI R e e Wi OR PICK POINT. A 140 LB. HAMMER FALLING 3 INCHES REGUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL. MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC 74" DRY UNIT WEIGHT » A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL 1S PENETRATION EQUAL T OR LESS
SOIL MDISTURE SCALE FIELD MDISTURE DPT - DYNAMIC PERETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN @.1 FOOT PER 68 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
) ¥ * OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY F0SS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE.
©AT) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH e L D R e T s DIV
LL LIoUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL T OR GREATER THAN 4 INCHES DIVIDED BY THE
pLastic | | FINGERNAIL : TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
- - SEMISOLID; REQUIRES DRYING T0 - TOPSOIL (TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
e VET - 40 ATTAIN GPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING
el L PLasTIC LIMIT TERM . BL- - .
DRILL UNITS: ADVANCING TOOLSt HAMMER TYPE: SPACING VERY THICKLY BEDDED 5 4 FEET BENCH MARK: BL-2 AT -L- STATION 28+32.35, 4113 RT
oM_|_ OPTIMUM MOISTURE - MOIST - @ SOLIDs AT OR NEAR OPTIMUM MOISTURE 0 I evromeric  [] ManuAL uERY WIDE HORE e 10 FEET THICKLY BEDDED 15 - 4 FEET |
SL_| SHRINKAGE LIMIT [L] woere s _ CLay BITS MODARATELY CLOSE 110 3 Feet THINLY BEDDED 16 - 15 FEET ELEVATION: 112.22  FT,
- [3 3 VERY THINLY BEDDED 0.03 - @16 FEET
REGUIRES ADDITIONAL WATER T0 6* CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 2.6 TO 1 FEET NOTES:
- DRY - @ ] ees VERY CLOSE LESS THAN 8.6 FEET THICKLY LAMINATED 0.008 - 0.03 FEET :
ATTAIN OPTIMUM MOISTURE [2] s HoLLow avsers C]-e- THINLY LAMINATED < 0.008 FEET _
PLASTICITY 1 cne-asc [C] wero Facen Fincer mi7s mE INDURATION
PLASTICITY INDEX D DRY STRENGTH ] rowo.-conaie iR FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC 25 VERY LOW D CME-550 D'H = FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT 2] casme [ w aovencer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
. PLASTICITY - MEDIUM
Ry e O 1on [Z] PortaeLE HoisT [0] wrcone__ esteec veen | [L] post HoLe oiooeR MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
O ] hero evcen BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE__ * TUNG.-CARB.
COLOR M ocwe-asB. 0 ] sounoms ro INDURATED GRAINS eRE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT ] vane sveen Test DIFFICLLT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. W oome-150 O - 0 EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE:

REVISED 02723706
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gray, very loose to loose, dry to moist, silty and fine sand (A-2-4, A-3). Alluvial soils underlie roadway
embankment soils.

Alluvial soils range from 2.0 to 10.9 feet in thickness. These soils predominantly consist of white to brown
and gray, very loose to medium dense, wet, coarse and fine sand (A-1-b, A-3). The alluvial soils were
deposited on Coastal Plain soils.

DEPARTMENT OF TRANSPORTATION

Coastal Plain soils of the Cape Fear Formation were encountered in all borings. The soils are comprised of

MICH%EotgiﬁiASLEY LYNS?ESR;T;ETT dark gray to blue-gray, moist, loose to very dense, coarse sand, silty and clayey sand (A-1-b, A-2-4, A-2-6,
A-2-7). Dark gray to blue-gray and red, moist, stiff to hard, sandy silt, sandy and silty clay (A-4, A-6, A-7)
December 8, 2006 were also present.
STATE PROJECT: 34866.1.1 (U-2810) Groundwater
F.A. PROJECT: STP-1003 (22) Groundwater was encountered at all bent locations. The groundwater elevation ranges from 101.5 feet to
COUNTY: Cumberland 105.8 feet. The water in Little Rockfish Creek was measured at elevation of 101.9 feet in September 2004.
DESCRIPTION: Bridge No. 102 on -L- (SR 1003, Camden Road) over Little Rockfish Creek at Notice
-L- Station 27+70.00 This Geotechnical foundation report is based on the Preliminary General Drawing dated July 2006 and the
Hydraulics Bridge Report dated October 18, 2006. If significant changes are made in the design or location
SUBJECT: Geotechnical Report — Structure Inventory of the proposed structure, the subsurface information should be reviewed and modified as necessary.

Project Description Prepared by,
A four-span bridge, 231.1 feet in length with a 90° skew, is proposed on -L- (SR 1003, Camden Road) over - 2
Little Rockfish Creek. The project is located in southwestern Cumberland County between Fayetteville and M é . L\M %\
Hope Mills.

Joseph 1. Milkovits, Jr.

The subsurface investigation was conducted during October and November of 2006 using an ATV-mounted Project Engineering Geologist
CME-45B drill machine. Borings EB1-B and B3-A were drilled during the roadway investigation

performed by the Raleigh Field Office of the Geotechnical Engineering Unit in March 2005. Standard

Penetration Test borings were performed at each of the proposed bent locations. All borings were advanced

using rotary with bentonite drilling fluid. Representative soil samples were obtained for visual classification

in the field and selected samples were submitted to the Materials and Tests Unit for laboratory analysis.

Physiography and Geology
The project is located in the flat to gently rolling terrain of the Coastal Plain Physiographic Province. The
area consists of a mixture of woods and scattered homes. Geologically, sands and clays from the Cape Fear
Formation underlie the site. The Coastal Plain soils were deposited by multiple transgressions and
regressions of sea level during the Cretaceous period.

Soil Properties
Soils encountered at the project site include roadway embankment, alluvial soils and Coastal Plain
materials.

Roadway embankment soils were encountered at both end bent locations and at bent B3-B. The
embankment soils range in thickness from 3.0 to 7.5 feet. These soils consist of tan-brown to brown and
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£ O NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 7

PROJECT NO. 34866.1.1 [ip. U-2810 | COUNTY CUMBERLAND | GEOLOGIST Mohs, N. D.

SITE DESCRIPTION BRIDGE NO. 102 ON -L- (CAMDEN RD. , SR 1003) OVER LITTLE ROCKFISH CREEK GROUND WTR ( ft)
BORING NO. EB1-B STATION 26+20 OFFSET 50 ft RT ALIGNMENT -L- OHR.  NA
COLLARELEV. 111.81ft TOTAL DEPTH 44.0 ft NORTHING 449,819 EASTING 2,011,864 24 HR. 6.0

PROJECT NO. 34866.1.1 ID. U-2810 COUNTY CUMBERLAND GEOLOGIST Czajka, C. D.

SITE DESCRIPTION BRIDGE NO. 102 ON -L- (CAMDEN RD. , SR 1003) OVER LITTLE ROCKFISH CREEK GROUND WTR ( ft)
BORING NO. B1-B STATION 27+15 OFFSET 20 ftRT ALIGNMENT -L- O HR. N/A
COLLARELEV. 98.7 ft TOTAL DEPTH 30.21t NORTHING 449,889 EASTING 2,011,937 24 HR. N/A

DRILL MACHINE CME-45B

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL MACHINE CME-45B

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 03/08/05

COMP. DATE 03/08/05

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 11/01/06

COMP. DATE 11/01/06

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

G0102.GPJ NC_DOT.GDT 12/08/06

NCDOT BORE DOUBLE U-2810_GEO_BH_BRD

ELEV. | ELEV. BLOW COUNT BLOWS PER FOOT samp. (W /1 L ELEV. | ELEV. BLOW COUNT BLOWS PER FOOT SAMP. L
DEPTH o SOIL AND ROCK DESCRIPTION DEPTH 0 25 5 o SOIL AND ROCK DESCRIPTION
(ft) (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001 | NO. | /voll ¢ | Elev (s DEPTH () (ft) (ft) 0.5ft | 0.5ft | 0.5ft A 0 75 1001 | NO. |/moil o
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 8

NCDOT BORE DOUBLE U-2810_GEO_BH_BRDG0102.GPJ NC_DOT.GDT 12/08/06

PROJECT NO. 34866.1.1 I ID. U-2810 l COUNTY CUMBERLAND I GEOLOGIST Czajka, C. D. PROJECT NO. 34866.1.1 ID. U-2810 COUNTY CUMBERLAND GEOLOGIST Mohs, N. D.
SITE DESCRIPTION BRIDGE NO. 102 ON -L- (CAMDEN RD. , SR 1003) OVER LITTLE ROCKFISH CREEK GROUND WTR ( ft)| | SITE DESCRIPTION BRIDGE NO. 102 ON -L- (CAMDEN RD. , SR 1003) OVER LITTLE ROCKFISH CREEK GROUND WTR ( ft)
BORING NO. B2-B STATION 27+75 OFFSET 20ftRT ALIGNMENT -L- 0 HR. N/A'| | BORING NO. B3-A STATION 28+18 OFFSET 19ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 102.1ft TOTAL DEPTH 43.8 1t NORTHING 449,916 EASTING 2,011,991 24 HR. 0.3| | COLLARELEV. 104.2ft TOTAL DEPTH 455 ft NORTHING 449,970 EASTING 2,012,011 24 HR. 1.6
DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-45B DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 10/31/06 COMP. DATE 10/31/06 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 03/02/05 COMP. DATE 03/02/05 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
| ELev. AMP. L ELEV. | ELEV. BLOW : L '
BLEV- | P [ BLOW COUNT BLOWS PER FOOT s v o SOIL AND ROCK DESCRIPTION DEPTH OW COUNT BLOWS PER FOOT SAMP o SOIL AND ROCK DESCRIPTION
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NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 9

.GPJ NC_DOT.GDT 12/08/06

NCDOT BORE DOUBLE U-2810_GEO_BH_BRDG0102

PROJECT NO. 34866.1.1 l ID. U-2810 I COUNTY CUMBERLAND ‘ GEOLOGIST Czajka, C. D. PROJECT NO. 34866.1.1 ID. U-2810 COUNTY CUMBERLAND GEOLOGIST Czajka, C. D.
SITE DESCRIPTION BRIDGE NO. 102 ON -L- (CAMDEN RD. , SR 1003) OVER LITTLE ROCKFISH CREEK GROUND WTR (ft)} | SITE DESCRIPTION BRIDGE NO. 102 ON -L- (CAMDEN RD. , SR 1003) OVER LITTLE ROCKFISH CREEK GROUND WTR ( ft)
BORING NO. B3-B STATION 28+25 OFFSET 45ftRT ALIGNMENT -L- 0 HR. N/A BORING NO. EB2-A STATION 28+75 OFFSET 10ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 11251t TOTAL DEPTH 54.9ft NORTHING 449,916 EASTING 2,012,047 24 HR. 11.0 COLLARELEV. 110.0ft TOTAL DEPTH 60.0 ft NORTHING 449,988 EASTING 2,012,066 24 HR. 8.1
DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 11/01/06 COMP. DATE 11/01/06 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 11/02/06 COMP. DATE 11/02/06 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
ELEV. | ELEV. BLOW COUNT BLOWS PER FOOT samp. | /] L ELEV. | ELEV. BLOW COUNT BLOWS PER FOOT SAMP. L
DEPTH o SOIL AND ROCK DESCRIPTION DEPTH 0 SOIL AND ROCK DESCRIPTION
( ft) (fty | 0.5ft | 0.5/t | 0.5t | |0 25 50 75 10011 NO. | moil 6 | Elev (s DEPTH (f) (ft) (ft) | 0.5ft | 05ft | 0.5ft | |0 25 50 75 100 1 NO. | /moll 6
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PROJ. NO. - 34866.1.1 | SHEET 10 OF 12
ID NO. - U-2810
COUNTY - CUMBERLAND

EBI-B B3-B
SOIL TEST RESULTS SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | cLASS. | LL | Pl Jcsanp|Fsanp| siLT | claY | 10 | 40 | 200 | MOISTURE | ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. | LL | PL]csano|rsanp| st | ctay | 10 | 40 | 200 | MOISTURE | ORGANIC
§S-117 50 RT 26+20 3.2-4.7 A3(0) [ 22| NP| 459 | 486 | 15 | 40 | 92 [ 73 | 8 . - SS-8 45 RT 28+25 0.0-0.2 A30) [ 22| NP| 446 | 486 | 27 | 41 | 98 | 73 | 9 - .
$5-118 50 RT 26+20 9.2.9.7 A1-b(0) | 40| NP| 653 | 182 | 105 | 64 | 96 | 50 | 18 - - $8-9 45'RT 28+25 33.4-33.6 A2-6(0) | 36|14 ] 640 | 2.7 | 82 | 641 | 93 | 52 | 17 - .
$S-119 50 RT 26+20 18.2-19.7 A2-7(1) | 44 ] 21 ] 599 | 170 | 11.0 | 121 | 98 | 60 | 24 - - $5-10 45'RT 28425 384386 | AT-5(12) | 51 | 19| 17.2 | 278 | 368 | 182 | 100 | 89 | 64 . .
§5-120 50 RT 26420 33.2-34.7 A2-7(0) | 46 | 20 | 700 | 127 | 82 | 91 | 95 | 45 | 19 - .

BI-B EB2-A
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. |LL | Pl |csano|rsanp| st | cay | 10 | 40 | 200 | MOISTURE | ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl |csano|rsann| st | clay | 10 | 40 | 200 | MOISTURE | ORGANIC
S§S-6 20'RT 27+15 23.9-24.1 A-2-6(0) 371 13| 59.2 | 203 8.4 122 | 97 57 22 - - S$S-11 10'LT 28+75 8.5-8.7 A-3(0) 25 | NP | 244 | 70.0 2.5 3.0 100 | 95 8 - -
S§S-7 20'RT 27+15 28.9-29.1 A-6(3) 281 11| 272 | 294 | 232 | 20.3 | 100 | 84 51 - - S§S-12 10°LT 28475 18.5418.7 A-7-6(21) | 52 | 33| 180 | 18.0 | 153 | 48.6 | 99 89 68 - -
§§-13 10LT 28+75 43.5-43.7 A-6(4) 30| 15] 251 | 334 | 273 | 142 | 100 | 85 49 - -
B2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl |csano|Fsano| st | clav | 10 | 40 | 200 | MOISTURE | ORGANIC
§S-1 20'RT 27+75 7.3-1.5 A-2-7(1) 42 1 20 | 626 | 19.7 9.6 8.1 96 57 20 - -

§§-2 20'RT 27475 12.3-12.5 A-7-6(35) | 64 | 42| 113 | 128 | 151 | 60.8 | 100 | 94 | 79 - -

$§S-3 20'RT 27+75 17.3-17.5 A-6(2) 39 )17 | 468 | 193 | 198 | 142 | 99 | 71 | 37 - -
$S-4 20'RT 27+75 27.3-21.5 A-6(3) 35113 ] 199 | 428 | 293 | 81 | 100 | 88 | 49 - -

§8-5 20'RT 27+75 32.3-32.5 A-4(0) 211 9 | 347 | 336 | 196 | 122 | 100 | 81 | 38 - -

B3-4

SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL ] Pl |csano|rsanp| sut | ctavy | 10 | 40 | 200 | MOISTURE | ORGANIC
S-89 19LT 28+18 4.3-5.8 A-1-b(0) 25 | NP | 846 | 147 0.7 0.0 91 35 1 - -

S-90 19LT 28+18 9.3-10.8 A2-5(0) | 43 | NP | 659 | 168 | 123 | 50 | 97 | 57 | 18 - -

S-91 19LT 28+18 14.0-15.5 A-6(7) 35| 18| 261 | 211 | 246 | 281 | 100 | 85 | 57 - -

$-92 19LT 28+18 24.0-25.5 A-2-6(0) | 38| 18 | 646 | 16.1 | 102 | 9.1 9 | 53 | 20 - -

$-93 19LT 28+18 29.0-30.5 A-6(5) 38 | 17| 247 | 304 | 31.0 | 142 | 97 | 82 | 49 - -

S-94 19LT 28+18 34.0-35.5 A-4(0) 19 ] 6 ] 338 | 341 | 221 | 101 | 100 | 81 | 38 - -

$-95 19LT 28+18 39.0-40.5 A-6(10) | 39| 17| 166 | 20.0 | 371 | 263 | 100 | 90 | 69 - -

S-96 19LT 28+18 44.0-45.5 A-6(1) 35|13 ] 344 | 336 | 260 | 6.0 | 100 | 82 | 36 - -




SHEET 11

Norrd CAROLINA DEPARTMENT or TRANSPORTATION FIELD DESIGN INFORMATION
GEOTECHNICAL ENGINEERING UNIT SCOUR REPORT Channel Bed Material(7): (SS-11) Loose, Brown and gray sand (A-3)
WBS: 34866.1.1 TIP: U-2810 COUNTY: Cumberland Channel Bank Material(8): (SS-89) Very loose, white-tan, coarse sand (A-1-b)

DESCRIPTION(1): Bridge No. 102 on -L- (SR 1003, Camden Creek) over Little Rockfish Creek

Channel Bank Cover(9): Woods, shrubs, grass, large and small trees

EXISTING BRIDGE Floodplain Width(10): Approximately 100-200 feet
Information from: Field Inspection X Microfilm (reel pos: )
Other (explain) Hydro Report Floodplain Cover(11): Woods, shrubs, grass
Bridge No.: 102 Length: 120 TotalBents: 8 Bentsin Channel: 3 Bents in Floodplain: 5 Stream is(12): Aggrading Degrading X Static

Foundation Type: Timber piles

Channel Migration Tendency(13): Slight tendency to the west

EVIDENCE OF SCOUR(2) ;
Abutments or End Bent Slopes: Minor Scour - pocket at EB1 Observations and Other Comments: N/A

Interior Bents: Bank material scoured out at B5 &B7

DESIGN SCOUR ELEVATIONS(14) Feet X Meters

Channel Bed: Minor contraction scour

100 yr| 100 yr| 100 yr

Channel Bank: Scour pockets along bank. Undercut banks with exposed tree roots. 89.0 | 89.0 | 97.8
B1 B2 B3

EXISTING SCOUR PROTECTION
Type(3): None

Comparison of DSE to Hydraulics Unit theoretical scour:
Extent(4): N/A No scour is anticipated beyond the end bents. The Geotechnical Engineering Unit agrees with the predicted scour in
the bridge Survey and Hydraulic Design Report dated 10/18/06 for bents one and three. Interior bent two is lowered
Effectiveness(5): N/A due to migration tendencies of Little Rockfish Creek.
Obstructions(6): Sand bar and debris pile between Bents 4 & 5 SOIL ANALYSIS RESULTS FRONM CHANNEL BED AND BANK MATERIAL
Bed or Bank
Sample No.
INSTRUCTIONS Retained #4
1 Describe the specific site's location, including route number and body of water crossed. Passed #10
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations). Passed #40
3 Note existing scour protection (e.g. rip rap). Passed #200 See Sheet 10,
4 Describe extent of existing scour protection. Coarse Sand "Soil Test Results”,
5 Describe whether or not the scour protection appears to be working. Fine Sand for samples:
6 Note obstructions such as dams, fallen trees, debris at bents, etc. Silt SS-11
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report. Clay SS-89
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report. LL
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none). Pl
10 Determine the approximate floodplain width from field observation or a topographic map. AASHTO
11 Describe the material covering the floodplain (e.g. grass, trees, crops). Station
12 Use professional judgement to specify if the stream is degrading, aggrading, or static. Offset
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years). Depth

14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation, Reported by: Date: 10/24/2006
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing ‘ﬂ ,e Joseph |. Milkovits, Jr.
structures, other tests deemed appropriate, and overall geologic conditions at the site.
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Bridge No. 102 on SR 1003 over Little Rockfish Creek
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GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34866.1.1 (U-2810)

F.A. PROJ. STP-1003(22)

COUNTY __GCUMBERLAND

PROJECT DESCRIPTION _FAYETTEVILLE - SR 1003 (CAMDEN RD.,)

FROM NC 59 (HOPE MILLS RD.) TO NORTH OF SR 1007

(OWEN RD.)

SITE DESCRIPTION _BRIDGE NO. 120 ON -L- (CAMDEN RD.,

SR 1003) OVER BUCKHEAD CREEK

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,
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.

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (3I3) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

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

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

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

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESICN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR IS CAUTIONEQ TQ MAKE SUCH INDEPENDENT SUBSLRFACE 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 TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,

PERSONNEL
C.D. CZ4JKA

W.N. CHERRY
R.E. SMITH

INVESTIGATED BY_C.4. YOUNGBLOOD
CHECKED BY__ N.T. ROBERSON
supMTTED BY___N.T. ROBERSON
DATE DECEMBER 2006
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
34866.1.1(U-28I0) 2

SOIL DESCRIPTION

GRADATION

ROCK _DESCRIPTION

TERMS AND DEFINITIONS

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

106 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

L]

~ INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

JMELL GRADED
_UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED!

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

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:
VERY STHF, GRAVSTY CLAT, WOKST WITH WTERBEDDED FINE SAMD LRERS.HIBHLY PLISTC, A-7-6

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

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS.,
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

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

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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,

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108
ROCK (WR) z BLOWS PER FOOT IF TESTED.

OR HAVING A NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL

O

SOIL LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION RISTALLIE Y FINE T COARSE GRATN TENEDUS ARG METAVORPRIC GGk THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ) );%\f /7] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (X 35% PASSING *200) (> 35% PASSING %2001 WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. Z GNEISS, GABBRO, SCHIST, ETC. CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
N FINE 70 COARSE GRAIN METAMORPHIC AND NON-CDASTAL PLAIN
GROUP aalas5]as] &71 at, a2 | A4 A5 COMPRESSIBILITY gggktmggfumi SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLAss. Jaze] 63 |A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 . : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SRS MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 3i-50 0ASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YVIELD _
SYMBOL NN HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED O TECOMRY BECy - TOTAL WENCTH OF ALL MATEPIAL RECOVERED IN THE CORE BARREL DIVIOED BY TOTaL
' PASSING PERCENTAGE _OF MATERIAL n L] SHELL BEDS. ETC. :
¢ PASSIN SILT- WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*1e GRANULAR| ¢ Ay MUCK, ORGANIC MATERIAL GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
740 SOILS | ooy | PEAT SOILS SOILS QLR MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
* 200 16 MX|35 Hx{35 Mx|35 Mxj35 Mx{3s MN[3s my|36 MN|3B MN TRACE OF ORGANIC MATTER 2 - 3% 3-85% TRACE 1- 102 ! ' - DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HAMMER IF CRYSTALLINE. HORIZONTAL
LITILE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 207 .
LIUID LIMT 49 MX[41 M 140 MK |41 M3 |40 Mx 41 (40 MX| UMM gon s wiTH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | & Mx NP 19 Mx |1 mx i N [ e 1o mx 10 Mxfu e UM TrToe oR wioHLy | HIGHLY ORGANIC 10 520% HIGHLY 557 AND ABOVE v SLI) (cj;zvixg;ss?:ua] r:a:oﬁ:rusgscmzn FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [] ] [ X {12 Mx{16 MX [No MX] MODERATE h g -
AL L ° AMOUNTS OF 22,’3{‘;" € GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO —;?g’;; RE[‘;?:‘;‘;? Emfs :,:‘;fgg:ﬁ,j;’;ﬁ;‘t OTN(;" T‘:?EIC?R;STES:EMS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS.| - - | oy 1y R cLAYEY SILTY | CLAYEY ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR i
OF MAJOR  |GRAVEL, AD |\l 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 PARALLEL PLANES.
:;E:‘%:G S0 . - MODERATE ggﬂ;ﬁ%ﬂ&?ﬁglgg&OIEERgg: ;gowﬂ EUI(SJCDLDRAETJIg?sggEO:EES.T:tJE:éNg %zFiCTs. INOC s FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Lw (MOD.) LOSPARS Al ULL AN H LAY. ROCK HA! .
o EXCELLENT T0 GOOD Far 10 PooR | FERLTO | poR | unsurtesie PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED PARENT MATERIAL,
SUBGRADE O"UU" SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
- T 3g . 7 z THE STREAM.
P1OF A-7-5 SUBGROUP IS = LL - 38 ; PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (M) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED 1 T SAMPLE (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISNTENCY Pswzrmgosnfggsreucs CDMPR(E%;;EFgR)ENGTH S??:VQ&LE*;‘;';';T;NITO N‘RD G%’ e TEST BORING DESIGNATIONS IF_TESTED. WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R .
VERY LODSE < ©EV IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KACLINIZED TO SOME LEDBE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
GENERALLY SOIL SYMBOL AUGER BORING 76 CaTERAL EXTENT.
GRANULAR LOOSE 4 70 10 $S - SPLIT SPOON : EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 18 10 308 N7A ARTIFICIAL FILL (AF) OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 108 BFF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) " EgsNggNSE 30 10 56 THAN ROADWAY EMBANKMENT -{:} CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMBLE uT |-MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
’5e = ==~ INFERRED SOIL BOUNDARY SAMPLE o SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT ] <0.25 ™)  MONITORING WELL 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
SOFT 2704 _ RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, JF TESTED, V. T N VALUES < F | INTERVENING IMPERVIOUS STRATUM,
GENERALLY 0! .25 10 050 =7=77= INFERRED ROCK LINE PIEZOMETER
SILT-CLAY MEDIUM STIFE i @z 10 12 . VAN codiol i RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
-»
(COHESIVE) VERY STIFF 15 10 38 270 4 TYrew® ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR BAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK_QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 54 %025 DIP & DIP DIRECTION OF O oraiiation CBR - CALIFORNIA BEARING ALSD AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
'S v R
SPT N-VALLE VERY HARD ~ CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SEPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 40 68 200 270 L SOUNDING ROD @D~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 0.075 08.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
. ABBREVIATIONS HARD gg“ogiagg":;ggﬁg},g&:g:’e OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL coansE s SILT cLay AR - AUGER REFUSAL HI - HIGHLY w - MOISTURE CONTENT . TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
®BLDR €08 ©R) (CSE. oD e ©La €Ly BT - BORING TERMINATED MED. - MEDIUM v - VERY MDDERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
— p— — ppe py pp L. - CLAY MICA. ~ MICACEOUS VST - VANE SHEAR TEST HARD gzc%g;iarzv;g:g BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP PLANE
2 . . . CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED s .
SIZE N 12 3 CSE. - COARSE NP - NON PLASTIC o ONTT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
. h HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 149 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC %4~ DRY UNIT WEIGHT P A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
SO MOISTURE SCALE FIELD MOISTURE | DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN 0.1 FOOT PER 60 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY 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
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUH AND EXPRESSED &5 A PERCENTAGE.
¥ \ FRAC. - FRACTURED, FRACTURES SLI - SLIGHTLY STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK DUALITY DESCRIBED BY
(SAT) FROM BELOW THE GROUND WATER TaBLE | FRAC, - FRACTURED, S ErLeAL VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH 07AL LENGTR OF ROCK SLOMENTS NITHIN & STRATUM EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
oasre T T LIoUID LIMIT - SOFT OR HORE IN THICKNESS CAN BE BROKEN BY FINOER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF SomnTa ArD EXPRCSOED RS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO : s - USUALLY CONTAINING DRGANIE MATIER.
ReoE T VET - o ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING LOESOLL (TS.1- SURFACE SOILS USUALLY CONTAINING OR
pLL L PLASTIC LIMIT " .
HAMMER TYPE: JERM SPACING BENCH MARK: BL-3: AN ALUMINUM CAP AT -BL- STATION 26+65.86
DRILL UNITS: ADVANCING TOOLS: ind MORE TH 10, FEET VERY THICKLY BEDDED s 4 FEET RN »
om_| OPTIMUM MOISTURE - MOIST - SOLID; AT OR NEAR OPTIMUM MOISTURE 0 auToMaTIC [ ] MANUAL o e o THICKLY BEDDED 15 - 4 FEET X
SL_| SHRINKAGE LIMIT [ woeunes CLAY BITS MODSRATELY CLOSE 1103 Fiet THINLY BEDDED 8.6 - 1.5 FEET ELEVATION: 113,06 FT.
[J e continuous FLisut auser CORE SIZE: CLOSE @46 TO 1 FEET VERY THINLY BEDDED 0.03 - 6.16 FEET
- DRY - @ FEQUIRES DDITIONAL WATER TO 0 ; VERY CLOSE Cros THen 215 FEET THICKLY LAMINATED 0.008 - 0.23 FEET NOTES:
ATTAIN OPTIMUM MOISTURE Bl-S1 [] & soriow ausers e ) THINLY LAMINATED < 8.008 FEET
PLASTICITY D HARD FACED FINGER BITS INDURATION
CME-45C -N
PLASTICITY INDEX ®D DRY STRENGTH U 0 a FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC o5 VERY LOW [ cme-ss0 g FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY £-15 SLIGHT D CASING D W/ ADVANCER FAND T00LS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM 0
PORTABLE HOIST [ mricone * STEEL TEETH [] post woLe oiceER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH —_— L MODERATELY INDURATED
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR CME-458 D TRICONE * TUNG.-CARB. HAND AUGER
B menemeseeed INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
[ core ir SOUNDING ROD
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D VANE SHEAR TEST DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D DRAG BIT EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06



STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY

December 1, 2006

STATE PROJECT: 34866.1.1 (U-2810)

F.A. PROJECT: STP-1003 (22)

COUNTY: Cumberland

DESCRIPTION: Bridge No. 120 on -L- (SR 1003, Camden Road) over Buckhead Creek
SUBIJECT: Geotechnical Report — Structure Inventory

Project Description
This project consists of a 105.0 foot long, two span bridge to be constructed over Buckhead Creek in

approximately the same location as the existing structure. Proposed span lengths are 45.0 feet and 60.0 feet
and the bridge will be on an 85° skew. The project is located in southwestern Cumberland County between
City of Fayetteville and Town of Hope Mills.

The subsurface investigation was conducted during October and November of 2006 using an ATV-mounted
CME-435B drill machine. Standard Penetration Test borings were performed at each of the proposed bent
locations. All borings were terminated between elevations 53.8 feet and 63.8 feet. Representative soil
samples were obtained for visual classification in the field and selected samples were sent to the Materials
and Tests Unit for laboratory analysis. - :

Physiography and Geology
The project is located in the flat to gently rolling terrain of the Coastal Plain Physiographic province. The
land use in the area consists of residential homes, a mobile home park and woods. Geologically, the site is
underlain by Coastal Plain soils of the Cape Fear Formation. The Coastal Plain soils were derived from the
multiple transgression and regression of sea level during the Cretaceous age.

Soil Properties
Soils encountered at the project site include roadway embankment, alluvial soils and Coastal Plain
materials.

Roadway embankment soils were encountered in borings EB1-B, B1-B and EB2-B. The embankment soils
range in thickness from 1.7 to 2.5 feet. These soils consist of red-brown, moist, loose, fine sand (A-3).
Alluvial soils underlie roadway embankment soils.

SHEET 3 OF 13
34866.1.1 (U-2810)
Cumberland Co.
Alluvial soils range from 13.0 to 17.3 feet in thickness. These soils predominantly consist of tan, gray to
dark gray, moist to wet, very loose to dense, silty, fine and coarse sand (A-2-4, A-3, A-1-b). Other soils
present consist of gray, moist, medium stiff, sandy clay (A-6). The alluvial soils were deposited on Coastal
Plain soils at each bent location.

Coastal Plain material consists of Cape Fear Formation soils that are light gray to blue-gray, moist, soft to
hard, sandy and silty clay (A-6, A-7-6) with lesser amounts of gray to dark gray, moist, medium dense to
dense silty and clayey sand (A-2-4, A-2-6, A-2-7).

Groundwater
Groundwater was encountered at all bent locations. The groundwater elevation ranges from 106.5 feet to
110.3 feet. The water in Buckhead Creek was measured at elevation 106.8 feet in May, 2006.

Notice
This Geotechnical foundation report is based on the Preliminary General Drawing dated August, 2006 and
the Hydraulics Bridge Report dated May 3, 2006. If significant changes are made in the design or location
of the proposed structure, the subsurface information should be reviewed and modified as necessary.

Prepared by,

Claf e

Cheryl A. Youngblood, L.G.
Project Geological Engineer
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NCDOT BORE DOUBLE U2810_GEO_BH_BRDG0120.GPJ NC_DOT.GDT 11/30/06

PROJECT NO. 34866.1.1 l ID. U-2810 I COUNTY CUMBERLAND | GEOLOGIST Czajka, C. D. PROJECT NO. 34866.1.1 ID. U-2810 COUNTY CUMBERLAND GEOLOGIST Czajka, C. D.
SITE DESCRIPTION BRIDGE NO. 120 ON -L- (CAMDEN RD., SR 1003) OVER BUCKHEAD CREEK GROUND WTR (ft)| | SITE DESCRIPTION BRIDGE NO. 120 ON -L- (CAMDEN RD., SR 1003) OVER BUCKHEAD CREEK GROUND WTR ( ft)
BORING NO. EB1-A STATION 39+28 OFFSET 61ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. EB1-B STATION 39+37 OFFSET 47 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1124t TOTAL DEPTH 55.0 ft NORTHING 450,509 EASTING 2,012,983 24 HR. 5.1 COLLARELEV. 114.0ft TOTAL DEPTH 55.5 it NORTHING 450,416 EASTING 2,013,040 24 HR. 7.5
DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 11/02/06 COMP. DATE 11/03/06 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 10/25/06 COMP. DATE 10/25/06 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
ELEV. SAMP. L ELEV. | ELEV. BLOW COUNT BLOWS PER SAMP. L
ELEV DEPTH e COUNT BLOWS PER FOOT v o} SOIL AND ROCK DESCRIPTION DEPTH ! Foot 0 SOIL AND ROCK DESCRIPTION
(ft) (fy | 0.5ft | o5ft | 0.5t | |0 25 50 75 1001 | NO. | /moil 6 | Etev.(n pEPTH (fy] | () (f) | 0.5ft | 051 | osit | |0 25 50 75 100 | NO. | /moll &
115 115
T N T 1140 1140 GROUND SURFACE 0.0
I B [ 00 |WOH| 2 3 .. PR Y 3 ROADWAY EMBANKMENT
t — L 112e GROUND SURFAGE £2 1 *5. .. SS L2 112.2 RED-BROWN, FINE SAND 18
N 3 ALLUVIAL / : ALLUVIAL
T N - - ooof TAN, COARSE SAND T 110.0 I
R ~1 . - ooo ™ 10 T 40 | WOH | WOH | WOH | g0 - - < DARK GRAY, SILTY SAND WITH LITTLE
0 B =78 R SO v 230k 1 - - -
4+ . 31 . o9 4 - 106.7 7.3
T ‘ ,) .- oadk 1 \ - oot GRAY, COARSE SAND AND GRAVEL
105 —+ s oo 105 1950 000l
103.9 ..z 530k 1 90 6 7 4 i ‘11 ss-3 | w jgeal
1 85 1 5 4 ﬁ . w 888- 4 -l 000
1000
1 1 gosr I -t SN
T Ao o 100.0 9SS
100 T 989 - §§§— 0 [ 2 4 fﬁ' - w gset
4 1358 1 1 1 92 - M loogl. 97.9 COASTALPLAN 145 1 . 033+
1 .. 55-17 » 4 - oool
1 \i : N \ CAPE FEAR FORMATION = T 950 " - S COASTAL PLAIN e
9% T 939 T sf CAPE FEAR FORMATION % T e0 [ 3 3 Z & . ss4 | m \:‘ LIGHT GRAY, SANDY CLAY
THes | 3 | 4 4 ¥ - - M %- GRAY, SANDY CLAY I N S_ o CAPE FEAR FORMATION s
T \‘ . N 218 1 s DN I A GRAY, SILTY CLAY 4
90 T g o — N GRAY, SILTY CLAY O T20 6 [ 11 | 2 Neet - SS5 | M §:'
1 235 4 4 7 . *11 .- $5-18 | M §- + LR I §— 87.5 265
1 I N L N o6 268 1 NS
1 N 85.0 L
8 T 839 1 - §_ 8 T280 [ 7 | 22 | & . 75 . . . 1|ss6| M §_
1 285 10 30 36 R - o6 M \- 1 ] .. \_ 825 315
T R IESEREE B T N 614 31.0 T F §-
80 - i | I §:. g0 —|-80.0 - NJ-
78.9 1 NY 1340 | 10 | 15 | 19 .34 - MOING
1 335 7 8 13 - 21 - M NT 4 SN NG
1 . | §- 758 36.8 I : \\ : §-
T N b : 1 750 o
75 T 71 —H— — AN DARK GRAY, CLAYEY SAND 5 T T3 5 LT " \_
| oS 41 NG
1 385 7 9 13 - g .. M E_ 4 SR O §-
4 ... . .. Y 4 .. \ ... L
1 L .. Pl 706 418 4 .- R NG
e ) — 70.0 A [
7 T o = — N DARK GRAY, SILTY CLAY 0 Tme T T T3 — *49 — M §_
1 435 70 28 a4 BRY T RN M \_ 4 .. R, \.. 67.5 465
T L=y §- 66.4 460 T ST T §-
T - R 1 650 R
65 T 43 — 1 §_ 85 T 400 | 81 [19001 - 100/0.6¢ M §-
T 285 | 49 | 36 | 57 S .+93 N 1 —— N 625 516
T MR P \‘ 61.4 51.0 T A | - §‘
60 -1 B I §'_ 60 -80.0 1 Ny
58.9 .. \_ 1 54.0 21 35 55 .. ‘go M - 58.5 55.5
+ 585 | 16 | 21 38 - 59 M - 57.4 55.0 + - Boring Terminated at Elevation 58.5 ft IN
T - Boring Terminated at Elevation 57.4 ft IN T - SILTY CLAY, CAPE FEAR FORMATION
+ - SILTY CLAY, CAPE FEAR FORMATION T i
55 -t — 55 —+ —
50 L » 50 -+ [
s -+ o s -
40 -:: ; 40 -: -
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[iD. u-2810

COUNTY CUMBERLAND

| GEOLOGIST Czajka, C. D.

PROJECT NO. 34866.1.1

ID. U-2810

| COUNTY CUMBERLAND

GEOLOGIST Czajka, C. D.

SITE DESCRIPTION BRIDGE NO. 120 ON -L- (CAMDEN RD., SR 1003) OVER BUCKHEAD CREEK GROUND WTR ( ft)
BORING NO. B1-A STATION 39+73 OFFSET 57 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 11191t TOTAL DEPTH 554 ft NORTHING 450,525 EASTING 2,013,025 24 HR. 3.8

SITE DESCRIPTION BRIDGE NO. 120 ON -L- (CAMDEN RD., SR 1003) OVER BUCKHEAD CREEK GROUND WTR ( ft)
BORING NO. B1-B STATION 39+81 OFFSET - 39 ft RT ALIGNMENT -L- O HR. N/A
COLLARELEV. 114.21t TOTAL DEPTH 50.4 ft NORTHING 450,443 EASTING 2,013,075 24 HR. 6.9

G0120.GPJ NC_DOT.GDT 11/30/08

NCDOT BORE DOUBLE U2810_GEO_BH_BRD

DRILL MACHINE CME-45B

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-45B

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 10/26/06

COMP. DATE 10/26/06

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 10/30/06

COMP. DATE 10/30/06

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

ELEV. | ELEV. BLOW COUNT BLOWS PER FOOT savp. | /1 L ELEV. | ELEV. BLOW COUNT BLOWS PER FOOT SAMP. L
DEPTH 5 25 100 o SOIL AND ROCK DESCRIPTION DEPTH o SOIL AND ROCK DESCRIPTION
() (fy | osft | os5ft | 05ft | |0 25 ‘ . NO. | /Mol ¢ | eev. (s DEPTH () (ft) (fy | OS5ft | 0.5ft | 0.5ft | |0 25 50 75 100 | NO. | /Mol
115 115
T B T 1142 —114.2 GROUND SURFACE 0.4
I i T oo 1 3 3 }ei i TN ROADWAY EMBANKMENT
111.9 111.9 GROUND SURFACE 0.0 I | L 1407 BROWN, FINE SAND 25
1 00 1 1 2 k3 . M ook ALLUVIAL 4 1102 ... 3o ALLUVIAL
110 -+ N 221002 BROWN, FINE SAND 270 | 110 T 40 2 3 2 } M Ese BROWN, FINE SAND
T 108.0 N A\ A% GRAY, COARSE SAND T 95. Reos
T T 7185 171 e w o 1 I A A 73
1 L. 500 I I SN GRAY, COARSE SAND AND GRAVEL
\ 105.2 000]
105 -+ \ oS0 105 g | ool
\ 8.0 1 0 2 W 009
T 103.0 B S T - 39
a . L -+ .. 000}
1 89 8 8 9 . &7 w ooaL 1 \\ l 009 101.9 12.3
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I v \- CAPE FEAR FORMATION 1 g5, /- - AVE COASTAL PLAIN
o5 - 1 N 05 22 K RVE LIGHT GRAY, CLAYEY SAND
T 00 1. %- 1 190 1 2 2 *4. 1. $S-14] W s- CAPE FEAR FORMATION
T 89 | 3 3 4 L : w \: I DY IR Pl 919 223
1 A \- 1 oo NI C GRAY, SILTY CLAY
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1. 880 \ - §- GRAY, SILTY CLAY 1 2 s . . SS15| M r
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- - .‘ - §- -+ 85,2 -\. - -
s T A Ny 8 T 200 [ 6 16 | 44 .. eo M N
83.0 R i T N Vol i
T 289 8 11 14 i M §_ 1 VA i
-+ . I e e . \- T 802 B .// - =
80 T ;l - §_‘ 80 T340 | 1 19 22 ,{11 M —
1 780 Sy . i 1 L L K
T 339 7 0 | 1 D& : M §_ T A 76.9 373
I N N 755 6.4 I, N R GRAY, SILTY SAND
T T §Z‘ T TReo w0 [ |3 T e ss16| M
73.0 1. . R 1 N S
1389 | 13 [ 18 | 39 457 - M §_ 4 N 423
1 /o .. \- + 702 e BLUE-GRAY, SILTY CLAY
) )
T 7 §“ 0 T a0 | 7 g | 14 e M
T 680 ek N 1 S (el
T4 [ 12 | 16 | 24 e | - v NY 1 S | SR SN I 473
1 N NS 1 . N GRAY, SILTY SAND
65 —+ N \_64.7 47.2 65 —F 85.2
1 SN - ASNN DARK GRAY, CLAYEY SAND L 490 | 28 | 40 |60/04 T | M N 504
63.0 N FseL iN 100/0.9 B Boring Terminated at Elevation 63.8 ft IN
T 49 | 15 | 25 | 36 Y1 - M ui 1 R SILTY SAND, CAPE FEAR FORMATION
= - , . . - . N -~
80 T 7 — 60 —+ -
1 s80 Ny X I :
Ts39 | 11 | 21 | 3 C s M [ fes 54 I i
T - Boring Terminated at Elevation 56.5 ft iN T -
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PROJECT NO. 34866.1.1 I ID. U-2810 ] COUNTY CUMBERLAND l GEOLOGIST Czajka, C.D. PROJECT NO. 34866.1.1 ID. U-2810 COUNTY CUMBERLAND GEOLOGIST Czajka, C. D.
SITE DESCRIPTION BRIDGE NO. 120 ON -L- (CAMDEN RD., SR 1003) OVER BUCKHEAD CREEK GROUND WTR ( ft)| | SITE DESCRIPTION BRIDGE NO. 120 ON -L- (CAMDEN RD., SR 1003) OVER BUCKHEAD CREEK GROUND WTR ( ft)
BORING NO. EB2-A STATION 40+33 OFFSET 54 ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. EB2-B STATION 40+42 OFFSET 47 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 11431t TOTAL DEPTH 60.5 ft NORTHING 450,550 EASTING 2,013,080 24 HR. 4.0 COLLARELEV. 113.7 1t TOTAL DEPTH 50.4 ft NORTHING 450,464 EASTING 2,013,133 24 HR. 7.0
DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 10/26/06 COMP. DATE 10/26/06 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 10/25/06 COMP. DATE 10/25/06 SURFACE WATER DEPTH N/A DEPTH TOROCK N/A
ELEV. : L ELEV. | ELEV. BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV- | SEprr | —CEOW COUNT BLOWS PER FOOT save. | o SOIL AND ROCK DESCRIPTION DEPTH ° Y WS PER o SOIL AND ROCK DESCRIPTION
(f) (ft) 0.5ft | 0.5t | 0.5ft | {0 25 50 75 1001 | NO. /Mol ¢ | Etev.(n DEPTH (1) (ft) ( ft) 0.5ft | 0.5 | 0.5ft | |0 25 50 100 1 NO. | /moil
115 = (AT L
Tusas — a2 GROX":‘EU?}:E{ACE 00 1L 1137 1137 GROUND SURFACE 0.0
T 00 1 3 3 *6. o M ool BROWN. FINE SAND 4 00 1 2 3 *5. ; M ook ROADWAY EMBANKMENT
1 - c2sek 1116 : 27 1 - g 1120 BROWN, FINE SAND p——i
1 103 ] v N GRAY, SANDY CLAY + 1 ooor ALLUVIAL
10 2 3 3 | y — 110 £ 1097 1 oo ALLUIVAL, GRAY, COARSE SAND AND
4.0 s ss-10| M K T 1 L
+ <. . N 40 12 | 3 | 4 q7 w890 GRAVEL
+ A N 1070 7.3 T . VW BSSL
1 R co9 GRAY, COARSE SAND AND GRAVEL 1 AL oool
105 F1go 5 5 I\ gool 105 L 104.7 \ 350
1 ¥ . #i1 w oooF 4+ 9.0 5 6 7 © @13 w 888"
T b ooor T oy oo
4 Y A 088— T+ "\ looolr 101.4 12.3
100 1121063 2 2 3 . o33 100 - 997 N °°:- BROVIM, FINE SAND
T o "R PO T e Mo
1 | Q 97.0 17.3 1 Y. ool g54 173
COASTAL PLAIN e
T 953 b N GRAY. SANDY CLAY T AN i COASTAL PLAIN
95 —+ s, 5 i N ' 95 - 94.7 7 N BLUE-GRAY, SILTY CLAY
T 190 | 2 3 «5. - w \_ CAPE FEAR FORMATION {190 2 3 2 € M %- CAPE FEAR FORMATION
-+ cNe - \- BN -\. . . \_
1 A\ 92.0 223 4 SN - 914 223
T o0s By i DARK GRAY, SILTY CLAY 1 N o SRAY STV CLAY
90 -F \ N o0 L 897 \ NS
T 240 5 6 9 e SS-11]| W §_ 240 3 7 2 \ M §_
4 . .‘ . \_ + L
T LN NY 1 N
85 e v N 85 L 847 §_.
12 .t\19 ) M §_ T 200 | 16 | 23 | 34 M §-
1 Y N I NY
o F2 e N4 w0 1707 N
T 340 | 1 - ‘?24. — M §_ L340 |15 [ 22 | 23 M §-
1 HE §: 1 N
75 F ;g‘g 7 9 14 - NE 75 L raz §:'
1 %9 . .iga §s-12|1 M §- 1300 | 12 21 28 M NS
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PROJ. NO. - 34866.1.1 SHEET 11
ID NO. - U-2810
COUNTY - Cumberland
EBI-A EB2-4
SAMPLE DEPTH AASHTO % BY WEIGHT %PASSING (SEVES)] % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl {coanp|Fsanp| st | ClAY | 10 | 40 | 200 |MOISTURE| ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. | LL. | Pl Jceanp|Fsano| sut | ciay | 10 | 40 | 200 |MOISTURE| ORGANIC
§S8-17 61'LT 39+28 14.5-15.0 A-76(14) | 47 | 28 | 211 19.0 | 11.2 | 48.6 97 88 61 §S-10 54'LT 40+33 4.0-5.5 A-6(3) 1] 14 59 555 | 164 | 222 | 100 | 97 47
$S-18 61'LT 39+28 23.5-25.0 A-7-6(31) | 65 | 46 9.5 249 | 189 | 46.6 | 100 | 96 70 SS-11 54'LT 40433 24.0-25.5 A7-6(9) | 51 ] 35| 426 | 149 | 142 | 28.3 92 61 42
§8-12 54'LT 40+33 37.0-40.5 A-7-6(16) | 41 | 24 | 125 | 212 | 38.0 | 28.3 | 100 | 92 73
EBI-B $S-13 54 LT 40+33 44.0-45.5 A2-7(2) | 41| 20| 476 | 228 | 21.5 8.1 99 72 33
SOIL TEST RESULTS EB2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)] % %
NO. OFFSET | STATION | |NTERVAL | CLASS. | LL | PL Jcsano|rsano| st | cay | 10 | 40 | 200 |MOISTURE| ORGANIC SOIL T EST RESULTS
§S-1 4T'RT 39+37 0.0-1.5 A-3(0) 17 | NP | 51.2 | 394 44 5.0 96 62 10 SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
SS-2 47'RT 30437 4.0-5.5 A2-40) | 23| 4 | 184 | 535 | 150 | 131 | 99 | 91 33 NO. OFFSET | STATION | INTERVAL CLASS. | LL ] PL {csanD| FsaND | SILT | cLay 10 40 | 200 |MOISTURE| ORGANIC
§S-3 47'RT 39+37 9.0-10.5 A1-b(0) | 20 | NP | 76.8 | 19.1 3.1 1.0 55 22 3 SS-7 47'RT 40+42 14.0-15.5 A-3(0) 25 | NP | 11.7 | 8238 4.4 1.0 100 | 99 10
$S-4 47'RT 39+37 19.0-20.5 A-6(1) 331 13| 264 | 408 | 106 | 22.2 | 100 | 84 36 $S8-8 47'RT 40+42 44.0-45.5 A-T-6(11) | 42 | 17 1.4 50.3 | 38.2 | 10.1 | 100 | 99 69
SS-5 4T'RT 39+37 24.0-25.5 A-7-6(26) | 53 | 38 | 153 16.8 215 | 464 | 100 | 91 72 SS-9 4T RT 40+42 49.0-50.5 A-2-6(1) 36 | 15| 492 | 242 20.5 6.1 98 66 30
$S-6 4T'RT 39+37 29.0-30.5 A7-6(9) | 46 | 28 | 313 | 250 | 175 | 26.2 | 100 | 81 48
Bl-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl [csano|Fsanp| st | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
$S-14 39'LT 39+81 19.0-20.5 A2-6(0) | 31| 12| 563 | 245 7.0 122 | 98 64 | 20
§S8-15 39'LT 39+81 24.0-25.5 A76(5) | 51| 28 | 458 | 17.2 8.6 284 | 98 68 39
$5-16 9'LT 39+81 39.0-40.5 A-2-4(0) | 40 | 2 5§8.2 | 231 10.6 8.1 95 59 20




NoRrTH CAROLINA DEPARTMENT or TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT

FIELD
SCOUR REPORT

SHEET 12

WBS:  34866.1.1 TIP: U-2810 COUNTY: Cumberland

DESCRIPTION(1): Bridge No. 120 on -L- (Camden Rd., SR 1003) over Buckhead Creek

EXISTING BRIDGE

Field Inspection X Microfilm (reel pos: )
Other (explain) Bridge Survey and Hydraulic Design Report

Information from:

Total Bents: 3 Bents in Floodplain:

Bridge No.: 120 Length: 32
Foundation Type: Timber Piles

Bents in Channel: 1

2

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: Full Exposed Abutement

Interior Bents: Scour Pockets Around Timber Piles

Channel Bed: Scour Pockets near Bridge

Channel Bank: Undercut Channel Banks, Exposed Roots

EXISTING SCOUR PROTECTION
Type(3): None

Extent(4): N/A

Effectiveness(5): N/A

Obstructions(6): Minor Stick and Trash Debris

DESIGN INFORMATION
Channel Bed Material(7): Fine and Coarse Sand

Channel Bank Material(8): Primarily Fine and Coarse Sand, Minor Amounts of Silty Sand and Sandy Clay

Channel Bank Cover(9): Trees, Shrubs and Grass

Floodplain Width(10): 100-200'

Floodplain Cover(11): Trees, Shrubs and Grass

Stream is(12): Aggrading Degrading X Static
Channel Migration Tendency(13): West
Observations and Other Comments:
DESIGN SCOUR ELLEVATIONS(14) Feet X Meters

100 yr.
B-1 ] 104.6'

Comparison of DSE to Hydraulics Unit theoretical scour:
The Geotechnical Engineering Unit agrees with the theoretical scour estimate for the 100 year event provided
by the Hydraulics unit in the Bridge Survey and Hydraulic Design Report, date 05/03/06.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

INSTRUCTIONS
1 Describe the specific site's location, including route number and body of water crossed.
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).
3 Note existing scour protection (e.g. rip rap).
4 Describe extent of existing scour protection.
5§ Describe whether or not the scour protection appears to be working.
6 Note obstructions such as dams, fallen trees, debris at bents, etc.
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report.
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report.
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).
10 Determine the approximate floodplain width from field observation or a topographic map.
11 Describe the material covering the floodplain (e.g. grass, trees, crops).
12 Use professional judgement to specify if the stream is degrading, aggrading, or static.
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This

elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

-
E-S

Bed or Bank Bank Bank Bank Bank
Sample No. SS-2 SS-3 SS-7 SS-10
Retained #4 - 24 - -
Passed #10 99 55 100 100
Passed #40 91 22 99 97
Passed #200 33 3 10 47
Coarse Sand 18.4 76.8 11.7 59
Fine Sand 53.5 19.1 82.8 55.5
Silt 15 3.1 4.4 16.4
Clay 13.1 1 1 22.2
LL 23 20 25 31
PI 4 NP NP 14
AASHTO| A-2-4(0) A-1-b(0) A-3(0) A-6(3)
Station 39+37 39+37 40+42 40+33
Offset] 47'RT 47'RT 47 RT 54' LT
Depth{ 4.0'-5.5' 9.0'-10.5' | 14.0'-155'| 4.0'-55

Reported by: C g/ %

Template Revised 02/07/06

Date: 10/24/2006

“C. Doug Czajka



SHEET 13 OF 13
34866.1.1 (U-2810)
Cumberland Co.

SITE PHOTOGRAPH

Bridge No. 120 on -L- (Camden Road, SR 1003) Over Buckhead Creek




SHEET
NO.

CONTENIS. STATE OF NORTH CAROLINA NG| 5486611 U-26100 | 1 | 4
_____‘er STATION PLAN PROFILE XSECS . D EP A R TMENT O F TRA N S P 0 R T A TI O N ‘ STATE PROJNO. P.A.PROJNO. Dns::,!mom
) = 15+00 w I5+50 4 23 ' DIVISION OF HIGHWAYS CONST.
a : 15+50 to 17+00 4 23 GEQOTECHNICAL UNIT. '

17400 10 93400 . 410 2325
93400 to 98+00 10 25,26 4042

98+00 10 244+84  10-21 26-31 R O A D { ' Y . |
-YI- +22 10 12+67 5 .32 .
e wwains 1w SUBSURFACE INVESTIGATION e
~Y6~ 10 +00 o 16 e 62 ]I . 34 THE SUBSURFACE NFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH (1 IS BASED WAS MADE

FOR THE M;OESE OF S"UD\’»DGPLAWNG AND DESIGN, AND NDT FOR CONSTRUCTION OR PAY PURPOSES.
THE VAROUS LD BORING LOGS. ROCK CORES, AND SOK TEST DATA AVALABI £ MAY BE
~Y7- 10455 to 19+20 12,22 35 ) REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE M. . DEPARTNENT OF  TRANSPORTATION,
GEQTECHMCAL UNIT © 19191 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
~Y9- 10479 to 12+31 14 36

S swawn STATE PROJ. 3486611 | p U-2810A s pRoy. STP-1003(22) PR S R

GERERAL SOIL AND ROCK STRATA DESCRPTIONS AND INDICATED BOUNDARIES ARE BASED ON A

x GEOTECHNMCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAT NOT NECESSARLY
~RET WALL- 1S+00 to 17+10 4 38 39 C OU N T Y CUMBEMAND REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE, THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CaAN BE

: RELIED ON ONLY TO THE DEGREE OF RELIABLITY NHERENT I THE STANDARD TEST METHOD.
PR 0JECT DE SC RIPTI ON FA YETTE I/'I'Ll E’ —_ SR 1003 (CAMDEN RD_) e OBSERVED WATER LEVELS O SOU. MOSTURE EONITONS KOICATED I THE SUSSUREaCE -
. y INVESTIGA ARE AS R AT TIME OF THE INVESTIGATION. THESE WATER LEVELS. son
: LAN SHEET MOISTURE CONDITIONS NAY VARY CONSIDERABLY MiTH TRE 70 CLMATIC INCLUDING
NégbﬁEA%EA:EEZ%; IvESTIGATION FROM NC 59 (HOPE MILLS RD.) TO NORTH OF FEFPETTATES: PECETATIIL 110 Y00 15 AL 16 OTER ONSLMATE PacTors
L3
. THE BIODER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWH ON THE SUBSURFACE PLANS
SR ]007 (OWEN DRIW ) ’RETF“N /N’ (‘ WALL/ ARE PRELMNARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS ARE DIFFERENT. FOR BIDDG
. ' 7 AND CONSTRUCTION PURPOSES. REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGH .
- INFORMATION ON THS PROJECT. THE DEPARTNENT DOES NOT WARRANT OR GUARANTEE THE SLFFICENCY

- OR ACCURACY OF THE INVESTIGATION MADE, NOR THE NTERPRETATIONS MADE OR OPMION OF T
N l R P . DEPARTMENT AS 0 THE TYPE OF NATERIALS AND CONOITIONS TO BE ENCOUNTERED. THE BODER OR
) CONTRACTOR (5 CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE NVESTIGATIONS AS HE DEEMS -
. NECESSARY TO SATISFY HWSELF AS TO CONDITIONS T0 BE ENCOUNTERED ON THS PROJECT. THE

CONTRACTOR SHALL HAVE HO CLAIN FOR ADOITIONAL COMPENSATION OR FOR AN EXTENSION OF TME -FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FRON -
THOSE INDICATED N THE SUBSURFACE INFORMATION.

). U=-2810A

% ' INVESTICATED BY_T.P. MOOREFIELD - personneL J-L PEDRO
{l ‘ CHECKED BY__ N.T. ROBERSON N.D, MOHS
‘ Ce ’ ‘ SUBMITTED By N.T. ROBERSON ML REEDER
DATE SEPTEMBER 2005 CONSULTANT: __SGME
J. WHITE
G. PAYNTER

NOTE - THE INFbRMAT(ON CONTAINED HEREIN 1S NOT IMPLED OR GUARANTEED BY THE N, C, DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS

CONTRACT

: ’ OF TRANSPORTATION AS BEING ACCURATE NOR IT 1S CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DFFERENCES BETWEEN THE
DRAWN BY: T WAI‘KER’ 'I'L' PEDRO SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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