STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA
GOVERNOR SECRETARY

September 5, 2013

MEMORANDUM TO: John Rouse, JIr., P.E.
Division 2 Engineer

ATTENTION: 6 FHL 4/ Maria A. Rogerson, P.E
\Division Bridge Program Manager

FROM: K.J. Kim, Ph.D., P.E.
Eastern Regional Geotechnical Manager

STATE PROJECT: 45348.1.27 (BD-5102AA)

FEDERAL PROJECT: BRZ-1240(5)

COUNTY: Greene

DESCRIPTION: Bridge No. 93 on SR 1240 (Walston Rd.) over Beaman Run
SUBJECT: Bridge Foundation Recommendaticns

The Geotechnical Engineering Unit has completed the subsurface investigation and has prepared the
foundation design recommendations for the above structure and presents the following project data:

_ X Bridge Inventory (5) pages

_ X  Foundation Design Recommendations (3) pages
Design Calculations ( ) pages

Special Provisions ( ) pages

Please call Majid Khazaei, P.E. or Chris Kreider, P.E. at (919) 662-4710 if there are any
questions concerning this memorandum.

KIK/CAK/MK
Attachment
MAILING ADDRESS: TELEPHONE: 919-662-4710 LOCATION:
EASTERN REGIONAL OFFICE FAX: 919-662-3095
GEOTECHNICAL ENGINEERING UNIT 3301 JONES SAUSAGERD., SUITE 100

1570 MAIL SERVICE CENTER
RALEIGH NC 27699-1570

WEBSITE: WWW,DOH, DOT.STATE.NC.US GARNER, NC 27529-948%



FOUNDATION RECOMMENDATIONS

WBS: 45348.1.27 DESCRIPTION : Bridge No. 93 on SR 1240 (Walston Rd.) over
T.IP. NO.: BD-5102AA Beaman Run
COUNTY: Greene
STATION: 12422.50 -L-
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BENT STATION TYPE RESISTANCE DETAILS
Bottom of Cap El. = 62.0 ft +
ngg | 1+60.00  -L- Caps‘t’:e?;)illjsxs 3 95 tons/pile Estimated Length of Pile = 60 f-t/
Number of Piles = 5
Bottom of Cap El. =62.0 ft +
BE:? 5 12425.00 + -L- Caps?:ef[;nle ixs 3 95 tons/pile Estimated Length of Pile = 60 fiy
Number of Piles = 5

NOTES ON PLANS & COMMENTS

See Following Pages




Bridge No. 93 on SR 1240 (Walston Rd.) over Beaman Run PREFPARED BY: MK

T.LP. NO.: BD-5102AA DATE: 9/5/2013
CHECKED BY:
DATE:

FOUNDATION RECOMMENDATION NOTES ON PLANS 7/s/13

1) FOR PILES, SEE SECTION 450 CF THE STANDARD SPECIFICATIONS.

2) PILES AT END BENT NO. 1 AND 2 ARE DESIGNED FOR A FACTORED RESISTANCE OF 85 TONS PER PILE.

3) DRIVE PILES AT END BENT NO. 1 AND 2 TO A REQUIRED DRIVING RESISTANCE OF 160 TONS PER PILE.

4} IT HAS BEEN ESTIMATED THAT A HAMMER WITH AN EQUIVALENT RATED ENERGY IN THE RANGE OF
40 to 50 FT-KIPS PER BLOW WILL BE REQUIRED TO DRIVE PILES AT END BENT NO. 1 AND END BENT NO. 2,
THIS ESTIMATED ENERGY RANGE DOES NOT RELEASE THE CONTRACTOR FROM PROVIDING DRIVING
EQUIPMENT IN ACCORDANCE WITH SUBARTICLE 450-3(D)}{2) OF THE STANDARD SPECIFICATIONS,

5) TESTING PILES WITH THE PDA DURING DRIVING, RESTRIKING CR REDRIVING MAY BE REQUIRED. THE

ENGINEER WILL DETERMINE THE NEED FOR PDA TESTING. FOR PDA TESTING, SEE SECTION 450 OF
THE STANDARD SPECIFICATIONS AND FOR PILE DRIVING CRITERIA, SEE PILE DRIVING CRITERIA PROVISION.

FOUNDATION RECOMMENDATION COMMENTS

1) 1%:1 (H:V) SLOPE AT THE END BENTS ARE OK WITH SLOPE PROTECTION.
2) REINFORCED BRIDGE APPROACH FILLS ARE REQUIRED AT EACH END BENT.

3) NO WAITING PERIOD 1S REQUIRED BEFORE BEGINNING ANY WORK FOR END BENT CONSTRUGTION
AFTER COMPLETION OF THE EMBANKMENT AT EACH END BENT.




WBS ELEMENT
TIP NO.
COUNTY
STATION

DESCRIPTION

NUMBER OF BENTS WITH PILES
NUMBER OF PILES PER BENT
NUMBER OF END BENTS WITH PILES
NUMBER OF PILES PER END BENT

PILE PAY ITEMS

(Revised 8/15/12)
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Bridge No. 93 on SR 1240 (Walston Rd.} over

9/5/2013
MK
(Al

Beaman Run

Only required for "Predrilling
for Piles” & "Pile
Excavation” pay items

PILE PAY ITEM QUANTITIES

Blanks or "no" represent quantity of zero.

If steel pile points are required, calculate quantity of "Steel Pile Points” as equal to the number of steel piles.

Pile
Steel Excavation
Pile Pipe Pile Predrilling Pile {(per linear ft) PDA
Bent # or Points Plates For Piles Redrives | In | NotIn | Testing
End Bent # (yes/no) | (yes/no/maybe) | (per linear ft) | (per each) | Soil Soil | (per each)
End Bent # 1 no 3
End Bent # 2 no 3
TOTALS - 0 6 0] 0 1
Notes:

If pipe pile plates are or may be reguired, calculate the quantity of "Pipe Pile Plates" as equal to the number of pipe piles.

Show quantity of "PDA Testing” on the plans as total only.

If quantity of "PDA Testing” is 3 or less, reference "Pile Driving Criteria” provision in PDA notes on plans and include "Pile
Driving Criteria” provision in the contract.



PILE DRIVING CRITERIA (9-18-12)

Revise the 2012 Standard Specifications as follows:

Page 4-72, Subarticle 450-3(D)(3) Required Driving Resistance, lines 26-30, delete first
paragraph and replace with the following:

The Engineer will determine if the proposed pile driving methods and equipment are acceptable
and provide the blows/ft and equivalent set for the required driving resistance noted in the plans,
i.e., “pile driving criteria” except for structures with pile driving analyzer (PDA) testing. For
structures with PDA testing, provide pile driving criteria for any bents and end bents with piles
in accordance with Subarticle 450-3(F)(4).

Page 4-73, Subarticle 450-3(F) Pile Driving Analyzer, lines 45-48, delete third paragraph and
replace with the following:

The Engineer will complete the review of the proposed pile driving methods and equipment
within 7 days of receiving PDA reports and pile driving criteria. Do not place concrete for caps
or footings on piles until PDA reports and pile driving criteria have been accepted.

Page 4-75, Subarticle 450-3(F) Pile Driving Analyzer, add the following:
(4)  Pile Driving Criteria

Analyze pile driving with the GRL Wave Equation Analysis Program (GRLWEAP)
manufactured by Pile Dynamics, Inc. Use the same PDA Consultant that provides PDA
reports to perform GRLWEAP analyses and develop pile driving criteria. Provide
driving criteria sealed by an engineer approved as a Project Engineer (key person) for the
same PDA Consultant.

Analyze pile driving so driving stresses, energy transfer, ram stroke and blows/ft from
PDA testing and resistances from CAPWAP analyses correlate to GRLWEAP models.
Provide pile driving criteria for each combination of required driving resistance and pile
length installed for all pile types and sizes. Submit 2 copies of pile driving criteria with
PDA reports. Include the following for driving criteria:

(a) Project information in accordance with Subarticle 450-3(F)(3)(a)

(b)  Table showing blows/ft and equivalent set vs. either stroke for multiple strokes in
increments of 6" or bounce chamber pressure for multiple pressures in increments
of 1 psi

(c) Maximum stroke or blows/ft or pile cushion requirements to prevent overstressing
piles as needed

(d) GRLWEAP software version information

(e) PDF copy of all pile driving criteria and executable GRLWEAP input and output
files

Page 4-76, Article 450-4 MEASUREMENT AND PAYMENT, add the following:

The contract unit price for PDA Testing will also be full compensation for performing
GRLWEAP analysis and developing and providing pile driving criteria.
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _45348.127 (BD-51024A4) . p, pROJ. BRZ-1240(5)
COUNTY __GREENE

PROJECT DESCRIPTION _BRIDGE NO.93 ON SR 1240 (WALSTON
ROAD) OVER BEAMAN RUN AT -L- STA.12+22.50

NOTE - THE INFORMZTIQN CONTAINED HEREI 5 HOGT MPLIED OF CUARANTEED BY THE N, C, DEFASTMENT KOTE - 8Y HAVING REQUESTED THIS (NFORMATION THE CONTRACTOR SPECIFICALLY WAIVES LHY CLAMS
OF TRANSPCRTATION 45 BEING LC{URATE MCR IT IS CONSIDERED TO BE PART CF THE PLANS,
SPECIFIZATIQRS, OR CONTRACT FOR THE PROJECT,

FOR IMCREASED COMPENSATION OR EXTENSION CF TIME BASED ON GIFFERENCES BETWEEN THE
CONDITIONS IND:CATED HEREIN AND THE 4CTUAL CONMTIONS AT THE PROJECT SITE,

STATE | STATE PAGJECT REFERENCE NO\ HET | DA

N.C. BD-5102AA 1 5

CAUTION NOTICE

ThE SUBSLRFACE MFORMATION AND THE SUBSURFACE INVESTIGATKIN Of wHiC# 1T 15 BLSEQ WERE MADE
FOR THE PUAROSE OF STUDY, PLANNNG, SN DESIGN, AND NOT FOR CONSTRUCTION OR PAT PURPQSES.
THE veRAOUS FiELD BORING LOGS, AOCE CORES, AMND SCL TEST DATA AVAILABLE MAY BL

REVIEWED CR INSFECTED N RALEIGH BY CONTACTING THE N, C,GEPARTMENT DF TRERSPCRTATION,
CEOTECHNICAL EMCINEERING LMN:T AT {9120 70T-685Q. NEITHER THE SLBSURFACE PLANS 8ND REPORTE,
NGR THE FEELD BORING LOGS, ROCK CORES, OR SO TEST DATA ARE PART OF THE COWTRACT,

GENERAL SOIL AND ROCK STRATA CESCRIPTIONS AND IND:CATED BOUNDARES 4RE BASED oM &
GEOTECHISCAL INTERFRETATION DF ALL AVAILAHLE SUBSURFACE DaT4 &ND May NOT MECESSZRILY
AEFLECT THE ACTUAL SUBSURFACE COMDITIORS BETWEEN BGR-NGS OR BETWEEN SAMFLED STRATA

WITHIN THE BORSHOLE, THE LABORATORY SAMPLE DATA &ND THE IN SITU IN-PLACE! TEST DaTh Cal BE
RELIED Ol QMLY TO TEE DEGREE OF REULIABILITY HRHERENT Ik THE STAKGARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOL MOISTUPE CONGITIONS INGICATED IN THE SUBSURFRCE
INVESTIGATONS ARE A4S RECORDED AT THE TS OF TRE INVESTGATCN, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY YARY CONSDERABLY WITH TIME ACCORDING TO CLMATI COMATIONS INCLUBING
TEMPERATLRES, PRECHTATION, AKDR WIND, A5 WELL 45 OTHER NON-CLMATIC FACTGRS.

THE BOCER OR CONTRACTOR |5 CAUTGNED THAT DETALS SHOWH ON THE SUBSURFACE FLANS

SRE PRELIMINART ONLY AND I MARF CASES THE FINAL DESISN DETAKS ASE DIFFERENT. FOR BIDDING
AKD CONSTRUCTION PURPOSES. FEFER TO THE CONSTRUCTION PLANS AKD DOCUMENTS FOR F.NAL DESIGN
INFGRMATHON DN THS PROJECT. THE DEFARTMENT DOES NKOT WeRRANT OR GULRAKTEE THE SUFFIDERCY
OR ACCURSCY OF THE INVESTIGATION MADE, NOA THE INTEAFRETATIONS MADE, OR OFNGR OF THE
DEPARTMENT 45 TO THE FYPE OF MATEAIALS AMD CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S CAUTIONED TO MARE SUCH RDEPERDENT SUBSURFACE INVESTIGATIONS A4S HE DEEMS
NECESSARY TO SATISFY HMSELF &35 TO CONGITIONS TO BE ENCOUNTERED N THIS FROJECT. THE
CONTRALTOR SHALL HAWE MO CLAN FOR ADDITIGRAL COMFENSSTISN GR FOR AN EXTENSION OF TIME FOR
AKY BEASON RESULT.NG FRCM THE ACTUAL COMUITICNS ENCOUNTEREQ AT THE SITE GFFERING FROM
THOSE INDACATED IN THE SUBSLRFACE BFORMBTIN,

PERSONNEL
CM. WRIKE

F&R PERSONNEL

INVESTIGATED BY_D.N. ARGENBRIGHT
CHECKED BY, D.N. ARGENBRIGHT
suMiTTED By DN ARGENBRIGHT
DATE SEPTEMBER 2013
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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 NOC. SHEET NG.

BO-5102AA 20F 5

SOIL DESCRIPTIGN

GRADATION

ROCK DESCRIPTION

TERMS AND_DEFINITIONS

S0IL 1S CONSIOERED 70 BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

189 BLOWS PER FOOT RCCORDING TO STANDARD PENETRATION TEST tRASHTO T2@6, ASTH D-158E) SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONEISTENCY, COLOR, TEXTURE, HOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICLTY, ETC, EXAMPLE:

VERY STEF, $R0 STy (XA, WOIST WITH STERBEDOED FOE S LAERSHDHLY PUSTE, A-T-6

WELL GRADED - INDICATES A GOBO REPRESENTATION OF PARTICLE S12ES FROM FIME_TD CDARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SakE SIZE, LS50
POCRLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY DR ROUMDNESS OF S0IL GRAINS 1S DESIGNATED 8Y THE TERMS: ANGULAR,
SUBANGUL AR, SUBRDUNDED, OR ROUNDED.

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAY IF TESTED, WOWLD ¥IELD SPT REFUSAL. AN INFERRED
ROCK LIME INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL 15 PENETRATION BY A SPLIT $POON SAMPLER FOUAL T0D OR LESS THAN @1 FOOT FER 62 BLOWS.
IN NOM-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 15 OFTEN REPRESENTED BY & ZONE

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

ALLUYIUM tALLUY.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AOUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TC ROCKS THAT HAVE BEEN OERIVED FROM SAND DR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

SOIL LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

WEATHERED W NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES ¥ 183

ROCK (WR) 8LOW5 PER FOOT IF TESTEC.
CRYSTALLINE |77 <77 { FINE T0 COARSE GRAIN IGNECUS AND RETAMORPHIC ROCK THAT
ROCK (CRY b

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, £1C.
ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TQ RISE ABOYE THE LEVEL
AT WHICH IT 15 ENCOUNTERED, BUT WHICH DOES NGT HECESSARILY RISE TO QR ABOVE THE
GROUND SURFACE,

$AMPLE BREAKS ACROSS GRATNS.

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS OPGANIE MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS 127457 WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INLLUDES ORANATE,
CLASS. { £ 35% PASSING "20@) 1> 35% PASSING 2081 WHENEVER THEY ARE CONSIOERED OF SIGNIFICANCE. ﬁﬁ GNEISS, GABBRO, SCHIST, ETC. CALCAREDUS [CALC. ~ SDILS THAT CONTAIN APPRECIABLE AMDUNTS OF CALCIUM CARBONATE,
RA] Al D NON-COASTAL PLAIN
GROUP Al a-3 A-2 a4 [a5]a6[A7] 4 p2 [8-486 COMPRESSIBILITY ggwm&ﬁml{ 2;’},%,,,{2{;21“2&& TLNMHEJDJ_%HP.,?ICLDMSW DREFUS:,_ A]F TESTED. RoCK TYPE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. R-l—%ﬂ-l-b a-2-4lp-2-5la-2-6 mre| A3 |AE AT SLIGHTLY COMPRESSIBLE LIGUID LIMIT LESS THAN 31 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, DF SLOPE.
EEES RN HODERATELY COMPRESSIBLE LIGUID LIMIT EGUAL TG 31-58 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT FIELD CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SYMBOL BEEZasE :""‘ RN HIGHLY COMPRESSIBLE LIGUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK " T 1 5pT ReFusat, ROCK TYPE INCLUDES (JMESTONE, SANDSTONE, CEMENTED TErETH OF COfE RO AND EXPRESSED AS A PERCENTALE.
P L} sHELL BEDS, ETC.
% PASSING ST~ PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS RCROSS THE STRUETURE OF ADJACENT
- e 58 M¥ GRANULAR HULK, GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
® 42 [s0 Hx[se mx[sim SOILS ?6?:5 PEAT ORGANIC MATERIAL SOILS SOILS DIHER MATERIEL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JDINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 15 INCLISED FROM THE
« 208 |15 ko5 #x|1e K|35 ne|3s mx3s mx3s ndas e fas majas elas e TRACE OF ORGANIC MATTER 2 - 3% 3-5¢ TRACE 1- e HAMMER IF CRYSTALLINE. 'HORIZONTAL
LITTLE ORGANIC MATIER 3-s% 5 - 2% LITTLE 10 - 20% )
LIGUID LIXT s [ 41 ome Jam bocf40 ke 1 o em o x| | spnig wTH HMDDERATELY DRGANIC 5@ 1z - 20% SOME 26 - 3% VERY SLIGHT ROCK GENERALLY FRESK, JOINTS STAINED. SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPER, DIP_DIREETION (DIP AZIMUTH) - THE DIRECTION DR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC IHEX | B Hx NP 19 mx 18 Mx i m [31 M 1@ mx (1B MXfEN LR LITTLE OR WiHLy | MIBHLY DRGANIC 18 y20 HIGHLY 357 AND ABOVE [LR-BA] CRYSTALS ON a]aﬁDKE;t s:ECIHEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER S8LOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX a e ] 4 My |8 Hx [1z mx]ie eohe e} MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS SLIGHT ROCK GENEAALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TG STDES RELATIVE TO DNE ANOTHER PARALLEL 10 THE FAACTURE.
USUAL TYPES|STONE FRAGS.|. . | o) 1y DR CLAYEY SILTY CLAYEY DRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (5Ll 3 INCH. OPEN JOINTS MAY CONTAIN CLAY, IN GRAN)TOID ROCKS SOME OCCASIONAL FELOSPAR
OF MAJOR  [GRAVEL, AN MATIER CRYSTALS ARE DULL AND DJSCGLORED. CRYSTALLINE ROCKS RING UNDER HAKMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALDNG CLDSELY SPACED PARALLEL PLAMES.
atsRlas | swp  |SAND| DRAVEL ARDISAND | SUILS | SOILS ¥y STATIC WATER LEVEL AFTER _24  HOURS
TR FATIG MDDERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN fLDAT - RDCK FRAGMENTS ON SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLODGED FROM
) FAIR TD ¥ PERCHED WATER. SATURATED ZONE, DR WATER BEARING STRATA @00, GRANITOID RDCKS, MOST FELDSPARS ARE DULL AND DISCOLOAED, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL.
45 A EXCELLENT TO GOOD FAIR TO PODR POCR POOR | LNSUITABLE ERCHED WATER DULL SOUND UNDER HAHMER BLOWS AND SHOWS SIGNIFICANT LDSS OF STRENGTH AS COMPARED
SUBGRADE O-’UU‘- WITH FREEH ROCK FLOOD PLAIN (FP}- LAMD BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SPRING DR SEEP - ThE STREAM.
P1OF 4-7-5 SUBGROUP IS = LL - 39, PI1 OF A-7-6 SUBGROUP IS = LL - 39 MODERATELY ALL ROCK EXCEPT DUAATZ DISCOLORED OR STAINED. IN GRANITCID ROCKS, ALL FELDSPARS DULL
COMSISTENCY OR DENSEMNESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLDREQ AND A MAJORITY SHOW KADLINIZATION. ROCK SHOWS SEVERE LDSS OF $TRENGTH [ FORMATION (FMi- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RRVGE OF STRNDARD FANGE OF UNCONFINED p Tror ponone | W00.SEV)  AND CAN BE EXCAVATED MITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL Typg | CCMPACTNESS OR  |ppwgqparion AESISTENCE| — COMPRESSIVE STRENGTH FADADWAY EMBANKMENT (RE) DT onT  TEST BORING 1 _TESTED, WOULD VIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALDNG WHICH NO APPRECIADLE MOVEMENT MAS OCCURRED.
CeISTREY D-VALLE) TONS AT ) WITH SOIL. DESCRIPTION v e EoRE R STAINED, ROCK FABRIC CLEAR AND EVICENT BUT REDUCED
SEVERE ALL ROCK EXCEPT DUARTZ DISCOLCRED OR STAINEC A o o SO LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED T
CENERALLY VERY LOOSE “ SDIL SYMBOL 63 AUGER BORING - s n-vaLLE | seva IN STRENGTH 7D STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLIND TS LATERAL EXTENT.
GRANLL AR o o # B T it g oCY REHAIN. LENS - 4 BODY OF SDIL OR ROCK THAT THINS OUT IN DNE OR MORE GIRECTIONS
Wil MEDILUM DENSE 18 10 32 N/A ARTIFICIAL FILL (AF) OTHER {:} CORE GORING GEF—  SPT REFUSAL i _TESTED VELDS SPT N VALUES > 190 BPF == AKED WITH SPOTS OF OIFFERENT COLDRS. MOTTLING 1N
INON-COHESIVE? P % 1058 THAN RORDWAY EMBANKMENT VERY SEVERE ALL AOCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCEANIBLE pur [ MOTTLED.(KOT) - LRREGULARLY MARKED v LORS.
VERY DENSE 68 " SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE,
— () MOMITORING WELL v SEV. THE MASS IS EFFECTIYELY REDUCED 70 SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG RDCK
VERY SOF1 [H 9.25 INFERRED SOIL BOUNDARY REMAINING. SAPROLITE 15 AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTRINED ASOVE THE NORMAL GROUND WATER LEVEL BY THE PRESERCE OF AN
GEMERALLY SOFT 2704 2.25 -Eg .52 ot |NFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE DRIGINAL ROCK FABRIC REMAIN. IF TESTED, ¥j SPT N vA) < 3 INTERYENING IMPERVIOUS STRATUM.
aLLTTE-;ﬂ;T HES#:F sTIFe ; 13 ?5 a5 10 1.8 ) B INSTALLATION COMPLETE  ROCK REDUCED TD SDJL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERMIBLE ONLY IN SMALL AND RESIDUAL (RES.2SDIL - SOIL FORMEO IN PLACE BY THE WEATHERING OF ROCK.
\COHESTVED VERY STIFF 15 T0 38 1102 TEEro? ALLUVIAL SOIL BOUNDARY () SLDPE INOICATOR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT @S DIKES OR STRINGERS. SAPROLITE IS ROCK DURLITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
RD 30 INSTALLATION ALSD AN Fxapie. ROCK SEGMENTS EOUAL TO OR GPEATER THAN 4 INCHES OIVIDED BY THE TOTAL LEWGTH OF CORE RUN AND
Hl 34 25025 DIP & DIP DIRECTION OF
TEXTURE OR GRAIN SIZE ROCK STRUCTURES (@ CONE PENETROMETER TEST ROCK HARONESS EXPRESSED RS A PERCENTAGE.
VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REQUIRES %&t‘:”"’ RESIDUAL SUIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S, STO, SIEVE SIZE 4 e 42 3:] 200 272 L] SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. Al . oA THICKKESS. AKD
OPENING (MM 475 288 042 .25 g5 0.053 S§ILL - N INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKMESS AN
ABBREVIATIONS HARD $SND§ET£E1R$§'SEQPEZ1;§:‘FE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WiTH 175 LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER CORBLE GRAVEL cg::gE g::fn SILT LAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST ' TG THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
1BLOR (COB) R, CSE. SD.1 Pl (L.t (€L BT - BORING TERMINATED HICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES CR GROOVES TO @25 IKCHES OFEP CAN BE SLIEKENSIDE - PDLISHED AND STRIATED SURFALE THAT RESLLTS FROM FRICTION ALDNG & FAULT UR
- » 50 . - L. - CLAY MDD, ~ MODERATEL Y . uNIT MEIGHT HARD g:c%gginm}grsr:g:g BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED <LTF FLARE.
g?;é" Y 3?-? 2 8 028 085 £oe CPT - CONE PERETRATION TEST NP - NON PLASTIC 747 ORY UNIT WEIGHT CAN BE GROOVED OR GOUGED 2.05 INCHES DEEP BY FIRN PRESSURE OF KNFE OR PICK POINT STANDARD_PENE TRATION TEST (PENETRATIDN RESISTANCE) (P11~ NUMBER OF BLOWS IN OR BPF) CF
. CSE. - COARSE DRG. - DRGANIC HEDIUM o BE EXeAYCTED I8 SnLL CHIPS 10 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 149 LB.HAMMER FALLING 38 INCHES RECUIRED 10 PROBUCE A PENETRATION OF 1FOOT INTO SO WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS HARD FOINT OF & GEOLOGISTS PIK A 2 INCH OUTSIDE DIRMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EDUAL T0 OR LESS
SOIL MDISTURE SCALE FIELD MOISTURE OFT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK NT OF A GEOL : THAN @0 FOOT PER 5@ BLOWS.
GUIDE FCR FIELD MOISTURE DESCAIPTICN | e - voID RATIO 50. - SAND, SANDY S5 - SPLIT SPOON SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS DESCRIPTION F - FINE St - SILT, SILTY ST - SHELBY TUBE FROM CHIPS 10 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN £IRATA CORE PEDOVER JSEEC JOIAL LENETH OF SIRATA MATERIAL RECOVERED DIVIDED 8Y TOTAL LENGTA
* SATURATED - JSUALLY LIOULD: VERY WET, USURLLY Egsil: Egsﬁu::;zo::: CTURES it:a - iLalIGE%T!g REFUSA g? j ggg;HPRCTED TRIAKIAL FIRCES o P SROXED B FIneR rress e STRATA ROCK DUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY
AT FROM BELOW THE GROUND WATER TABLE AC. - FRACTURED, FRAC T N L rPaCT! I vERY CAN BE CARVED WITH KNIFE. CN @€ EXCAYATED READILY WITH POINT DF PICK. PIECES 1IMCH e el STAA U EDUAL 15 OR GAERTER SHite + ThCHES OIVIDED BY THE
] uoue LT FRAGS. - FRAGMENTS w - MBISTURE CONTENT CBR - EﬁL1FD Nl BEARING SOFT BR MORE TN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY JOTAL LENGTH OF STRATA aND EXPRESSED AS A PERCENTAGE.
PLAsTL: SEMISOLID; REGUIRES DRYING TO i il o PIMERNAL. TOPSOIL (15 - SURFACE SDILS USUALLY CONTAINING ORGANIC MATTER
T - d i
RénGE - ET - o0 B A P M MO1STURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
L PLASTIC LiMIT DRILL niT ADYACINS TO0LS HAMMER TYPE) TERM SPACING L [HiZKRESS BENCH MARK: BM-I: RAILRDAD SPIKE IN BASE OF POWER POLE AT -i- STA.
t t YERY THICKLY BEDDED "
om_|_ oPTIMUM MOISTURE - MOIST - 4 SOLID; AT DR NEAR OFTIMUM MOISTURE n [X] avromanc [ ] manua JERY wibE Lo 11:‘;15]16 FEET THICKLY BEDDED 15 - 4 FEET 1+62.42, 3I'LT
T ] wosne & CLay BITS THINLY BECGED @16 - 15 FEET ELEVATION: 64,71 F1.
SL.L. SHRINKAGE LIMIT — MODERATELY CLDSE 17D 3 FEET R
[] & conTinuous FLIGHT AUGER CLOSE @15 T0 ) FEET VERY THINLY BEODED 2.03 - 8.6 FEET
- DY - O REGUIRES ADDITIONAL VATER TO CORE S1ZE VERY CLOSE ,_;5155 THAN @16 FEET THICKLY LAMINATED @.@28 - 2.03 FEET NOTES:
¥ -0 ATTAIN OPTIMUM MOISTURE I___] BK-51 D 8 HOLLOW AUGERS D_B - THINLY LAMINATED < D.2e8 FEET
PLASTICITY [ coe-asc [0 wero racen Fivcer eits [ INDURATION
FOR SEQIMENTARY ROCKS,INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING,HEAT, PRESSURE, ETL.
PLASTICITY INDEX <PD) ORY STRENGTH [ ] Tunc.-cansice mssrTs
NONPLASTIC a-5 VERY LOW CME-55 [ — FRIABLE FUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT cesinG || w/ AOvancER i T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEOILM ] B 5 .
PORTABLE HOIST TRICONE _2 *STEEL TEETH (] rost HoLE Diccer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
RIGH PLASTICITY 26 OR MORE HIGH MODERATELY INDURATED
BREAKS EASILY WHEN HIT WITH HAMMER.
TRICOKE * TUNG.-CARS. D HARD RUGER
COLOR U O C] sounons ron INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PRDBE:
D CGRE BIT LRI DIFFICULT T0 BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLDR COMBINATIONS (TAN, RED, YELLDW-BROWN, BLUE-GRAY), [ vane svean 165t ER
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED 10 DESCRIBE AFPEARANCE. [ ] 0 EXTREMELY INOURATED SHARP HAMMER BLOWS REQUIRED TO BRERK SAMPLE;

REVISED 09-/23/G%
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BORELOG REPORT

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 5 OF 5

WBS 45348.1.27

| TIP BD-5102AA

| COUNTY GREENE

| cEOLOGIST Wrike, C. M.

WBS 45348.1.27

TIP BD-5102AA

COUNTY GREENE

GECLOGIST Wrike, C. M.

SITE DESCRIPTION BRIDGE NO. 93 ON -L- (SR 1240) OVER BEAMAN RUN

GROUND WTR {ft)

BORING NO. EB1-A

STATION 11+87

OFFSET 161t LT

ALIGNMENT -L-

0 HR. NIA

COLLAR ELEV. 66.1ft

TOTAL DEPTH 60.0ft

NORTHING 658,942

EASTING 2,377,365

24 HR. 4.8

SITE DESCRIPTION BRIDGE NO. 93 ON -L- (SR 1240) OVER BEAMAN RUN

GROUND WTR (ft)

BORING NO. EB2-B

STATION 12+55

OFFSET 181t RT

ALIGNMENT -L-

0 HR. N/A

COLLARELEV. 654 ft

TOTALDEPTH 64.2 ft

NORTHING 658,867

EASTING 2,377,357

24 HR. 4.4

DRILL RIG/HAMMER EFF/DATE F&R2175 CME-55 82% 12/14/2012

I DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 82% 12/14/2012

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 08/28/13

COMP. DATE 08/28/13

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 08/29/13

CCMP. DATE 08/29/13

I SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LHE)V ELEV DE(th’)T H v 0 SOIL AND ROCK DESCRIPTION E(LnE)V ELEV DE(:)T H 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | @ 25 50 75 1601 ) NO. mo 6| mev i DEPTH (i) () 0.51t | 0.5t | 0.5ft | |0 25 50 s 10011 NO. | voll &
70 70 |
661 1 00 65.1 GROUND SURFACE 0.0 T r
65 T : T > - EOADWAY EMBANIMENT es | 654 T 00 . 854 GROUND SURFACE 0.0
TAN SAND, MOIST TO SAT 1 2 5 fT L fs ROADWAY EMBANKMENT
b T ! ’ T ¥ T | TAN GRAY SAND, MOIST TO SAT.
621 40 ! L
1 1 1 0 ;1'_ . h 4 614 T 4.0 ; : 3 I \ A=
80 I ) e o _______ s0|s0 I 2 I 60
T \‘ . 2T ALLUVIAL T [ R — e ——— 20
Naratay
578 + 85 o vy S BLACK MUCK WITH WOOD, WET | 571 T aa - - AT BLACK MUCK WITH WOOD, WET
T 1 218 45 ARt 7 7 0 k : e
1 P Wy 4 1. m_
= + i A :2 + \ e o]
1 b o] + N = COASTAL PLAIN
526 + 135 a [2A5t 1 RN NG GRAY GREEN MICACEGUS SILTY CLAY,
T 3 i | 6 “ 1o - (] m16 14.6 824 33 11 AN N WET
50 T S - COASTAL PLAIN 50 T s '\115 NS {BLACK CREEK FORMATION)
-+ ] §— GRAY GREEN MICACEGUS SILTY CLAY, - \ §—
4 - 1 - - - WE'I" =4 DR . -
7N LY S T i P k: (BLACK CREEK FORMATION} 471 T 183 ce .5‘ : N
T D oait \_ T 6 8 14 . .2z, \_
a5 T N N 45 I A \_
T N NS I Y §_
428 235 N NG 1 “p- N
¥ 7 1 | 18 ‘,..29. - NG 421 L 23 e N AT Yz
40 I \ NP o] T 40 N . 50
1 AV Ry COASTAL PLAIN 1 AU —_—————— —cﬁs—.rﬂ-ﬁ_im—————-—-——
276 4 ogs B GRAY SAND, SAT, + A GRAY SAND, SAT
371 28.3 ' N
I w75 | 19 e _*33, (CAPE FEAR FORMATION) R TR T R \b .. (CAPE FEAR FORMATION)
o+ . 4 P . 36 .
35 A " o 3 30 35 1 1 350
i COASTAL PLAIN T A e Ty T ol TP pg SR At
1 N I N GRAY SILTY CLAY, WET T R A i COASTAL PLAIN
326 4335 N (CAPE FEAR FORMATION) 321 T 3as ! NG GRAY SILTY CLAY, WET
I 0 | 16 | 24 e *40 NY 5T 778 SRR ’rza- .- §r (CAPE FEAR FORMATION)
20 B 30 T F
I - S_— T e b N
4 g L | L n
~areyamal Lo | 9 §_ oz1 Jasa} L1 S §_
1 . W35 N . ) N
25 J Ml 251 o ______ a9 |2 i DAY \_
T oy COASTAL PLAIN M 244 ——— e 1]
1 g I + S YRR AN COASTAL PLAIN
P [ R GRAY CLAYEY SAND, SAT. T - - g GRAY C SAND, SA
1 | 12 | 17 ‘ L (CAPE FEAR FORMATION) 221 T 433 SN RAY CLAYEY SAND, SAT.
25 N 70| 16 | 16 " (CAPE FEAR FORMATION)
20 T v et o _.___480] [ 20 I SR I 4 6.0
T L COASTAL PLAIN T 1 L Oy g . -5
176 + 485 L GRAY SAND, SAT. T 1 gg&sxh gLéq:Ta
T 7T 77 79 A (CAPE FEAR FORMATION) 171 Lasay o 4o P (CAPE FEAR FORMATION)
1 . 36 1 ds. .
15 1 s 15 4
¥ <
126 1 535 T BN T
121 } 533 N X
1 ns 29 T g T 19 | 25 | 52 . ‘\"5'7:
0 1 e 0 1 o
4 . |. 4 . .. .\\ e
76 + 588 S N I + N N
7.1 583 A - -
1 15 22 23 Y 6.1 60.0 1 10 48 40 ,\ “®aa-
1 | Boring Terminated at Elevation 6.1 ftin 5 1 \
1 | Dense Sand 1 A
1 l 4 Y
21 | 633
T i 42 [00/0.4 N 12 64.2
T - T 100/0.4 3 Boring Terminated at Elevation 1.2 ft in Very
T ~ T B Dense Sand
1 i 1 L




