STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA
GOVERNOR SECRETARY

January 14, 2015

MEMORANDUM TO: Joey Hopkins, P.E.
Division 5 Engineer

ATTENTION: Lisa B. Gilchrist, E.I.
Division Bridge Program Manager

FROM: Kyung (K. J.) Kim, Ph.D., P.E. W/é
nag

Eastern Regional Geotechnical M

STATE PROJECT: 17BP.5.R.57 (BMU-380025)

FEDERAL PROJECT: N/A

COUNTY: Granville

DESCRIPTION: Bridge No. 25 on SR 1710 (Lawrence Road) over Smith Creek

Between SR 1709 and SR 1711
SUBJECT: Bridge Foundation Recommendations
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 (8) pages

X __ Foundation Design Recommendations (3) pages

Design Calculations () pages

Special Provisions () pages

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

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

1570 MAIL SERVICE CENTER
RALEIGHNC 27699-1570

WEBSITE: WWW DOH.DOT.STATENC US GARNER, NC 175295489



FOUNDATION RECOMMENDATIONS

PROJECT 17BP.5.R.57 DESCRIPTION _ Bridge No. 25 on SR 1710 Over
T.I.P. NO. BMU-380025 Smith Creek between SR 1709 and SR 1711
COUNTY Granville
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FOUNDATION | FACTORED MISCELLANEOUS
BENT NO. STATION TYPE RESISTANCE DETAILS
END Cap on , Bottom of Cap Elevation =312 ft. +
BENT 1 | 15+09.20-1- | HP 112 ’5153 85 Tons/Pile Estimated Pile Length = 15 ft. +
Steel Piles Number of Piles =7
END Cap on _ Bottom of Cap Elevation = 312 ft. +
BENT 2 15+81.80-L- | HP12x353 | 85 Tons/Pile Estimated Pile Length =20 ft. £
Steel Piles Number of Piles =7

COMMENTS & NOTES (See Following Page)




17BP.5.R.57 (BMU-380025)

FOUNDATION RECOMMENDATION NOTES ON PLANS

1. FOR PILES, SEE SECTION 450 OF THE STANDARD SPECIFICATIONS.

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

3. DRIVE PILES AT END BENT NO. | AND END BENT NO. 2 TO A REQUIRED
DRIVING RESISTANCE OF 145 TONS PER PILE.

4. STEEL H-PILE POINTS ARE REQUIRED FOR STEEL H-PILES AT END BENT NO.

1 AND END BENT NO. 2. FOR STEEL PILE POINTS, SEE SECTION 450 OF THE
STANDARD SPECIFICATIONS.

FOUNDATION RECOMMENDATION COMMENTS

1. 1.5:1 (H:V) SLOPES FOR END BENTS WITH SLOPE PROTECTION TO BERM ARE
OK.

2. NO WAITING PERIOD IS REQUIRED BEFORE BEGINNING ANY WORK FOR
END BENT CONSTRUCTION AFTER COMPLETION OF THE EMBANKMENT AT

EACH END BENT.

3. USE REINFORCED BRIDGE APPROACH FILL DETAILS AT BOTH END BENTS.

Designed by: NAA Date: 1/14/2015 Checked by: /,ﬁq: Date: ///ﬂ//g'



PILE PAY ITEMS

(Revised 8/15/12)
WBS ELEMENT 17BP.5.R.57 DATE 1/14/2015
TIP NO. BMU-380025 DESIGNED BY  NAA
COUNTY Granville CHECKED BY KQ e
STATION 15+45.50 -L-
DESCRIPTION Bridge No. 25 on SR 1710 over Smith Creek

Between SR 1709 and SR 1711

NUMBER OF BENTS WITH PILES
NUMBER OF PILES PER BENT Ol'lly required for "Predrlllmg
for Piles" & "Pile
NUMBER OF END BENTS WITH PILES Excavation" pay ifems
NUMBER OF PILES PER END BENT

PILE PAY ITEM QUANTITIES
Pile
Steel Exeavation
Pile Pipe Pile Predrilling Pile (per linear ft) PDA
Bent # or Points Plates For Piles Redrives | In | NotIn | Testing
End Bent # (ves/no) | (yes/mo/maybe) J(per linear ft)| (per each) Soil Soil | (per each)
End Bent #1 yes
End Bent #2 yes
TOTALS - — 0 0 0 0 0
Notes:

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.

If pipe pile plates are or may be required, calculate the quantity of "Pipe Pile Plates” as equal to the mmber 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.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _GRANVILLE
PROJECT DESCRIPTION BRIDGE NO.25 ON -L-
(SR 1710) OVER SMITH CREEK AT STA.15+45.5

STATE STATE PROJECT REFERENCE NO. NO. SHERTS

N.C. 380025 1|8

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 AVALABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) TOT-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT 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 KECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE)TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE DBSERVED 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 BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
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.

NOTES:

kL THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

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

PERSONNEL

0.B, OII
D. G. PINTER

I.T. WALKER

INVESTIGATED BY _J L PEDRO
prawn gy _ T T. WALKER

cueckeo Y _N. . ROBERSON
susmtTED B _N. I. ROBERSON
oate _JANUARY 2015
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it

SIGNATURE DATE




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOIECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SHERT NO.

2

PROJECT REFERENCE NO,

380025

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDEREQ UNCONSOLIDATED, SEMIi-CONSOLIDATED, DR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUQUS FLIGHT POWER AUGER AND YIELD LESS THAN 188 BLOWS PER FODT
ACCORDING TD THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI58&L SOIL CLASSIFICATION
15 BASED DN THE AASHTO SYSTEM. BASIC DESCRIPTIONS GEMERALLY INCLUDE THE FOLLOWING:

MWELL GRADED - INDICATES A GOOD REFRESENTATION OF PARTICLE S1ZES FROM FIKE TD CDARSE.
UNIFORMLY GRADED ~ INDICATES THAT S0). PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE,
GAP-GRADED - INDICATES A MIXTURE OF UNIFDRM PARTICLE SIZES DF TWD DR MDRE $1ZES.

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

SPT REFUSAL

BLC¥S 1IN MON-COASTAL PLAIN MATERIAL.

15 PERETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN ©.] FODT PER 60
THE TRANS1TION BETWEEN SODIL AND ROCK 1S OFTEN

ALLUVIUM (ALLUV) - S0ILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - 4 WATER BEARING FORMATION DR STRATA
ARENACEQUS - APPLIED TO RUCKS THAT HAVE BEEN DERIVED FROM SAND DR THAT CONTAIN SAND.

CONSISTENCY, COLDR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE DF WEATHERED ROCK.
AS MINERALDGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICLTY, ETC. FOR EXAMPLE, THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED By THE TEAMS ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWSE ARGILLACEOUS - APPLIED T ALL ROEKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERT STIFF.GRAV,SUTY CLANOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC, A7 L A, SLBMOUNDED, Ot ROUADED * NEATHERED ﬂm HON-CORSTAL FLAIN MATERIAL THAT WOULD YIELD SP1 M YALUES > & NOTABLE PROPORTION DF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION ' . ROCK (WR) 188 BLOWE PER FOOT IF TESTED. ARIEBIAN - GROUND WATER THAT 15 UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRAMILAR MATERIALS SILT-CLAY NATERIALS MINERALOGICAL COMPOSITION = T 70 COARSE GRATN ToNEOUS AND MET AMDRFHIC BOCE THAT WHICH 1T 15 ENCOUNTERED, BUT WHICH OOES NOT NECESSARILY RISE T0 DR ABOVE THE GROUND
CLASS. 15 361 PASSING *208) 1> 3% PASSING 280 ORGANIC HATERIALS MINERAL NAMES SUCH @S OURRTZ, FELOSPAR, MICA, TALE, KADLIN, £TC. T STALLINE r :}}' WOULD YIELD SP1 REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP 3 a2 W | a5 | a6 | A7 | adaz ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIONIFICANCE. LA o ?:‘525?652522& 52::3;'{- 5;% R D T ERET AL A CALCAREOUS (CALC.) - SDILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. h24|A2E k2 b[R2T el a3 COMPRESSIBILITY :g@;:cm?g)nums SEOIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY DN SLOPE OR AT HOTTOM
o IR SUIGHTLY COMPRESSIBLE LL <3 ROCK TYPE_INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, OF SLOPE.
SYHEOL RN MODERATELY COMPRESSIBLE LL = 3 - 58 COASTAL PLAIN I COASTAL, PLAIN SEDIMENTS CEMENTED INTO ROCK,8UT MAt NDT YIELD
AN . N : CORE_RECOVERY MEC.- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIvIOED
T HIGHLY COMPRESSIBLE LL > 5B SEOIMENTARY ROCK {1 : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BT AL LENETH 05 CORE TUN AND EXPREGLED Mb A PERCENTAGE.
PERCENTAGE OF MATERIAL LR —————1 SHELL BEDS.EIC.
::‘; B WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR  SIL] - CLAY ROCKS OR CUTS MASSIVE ROCK.
e 35 MX[35 MX 36 M |36 B[ 38 1 3% My ORGANIC_MATERLAL SOIE SOILE OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS LINOER
TTERIL TRACE OF ORGANIC MATTER 2 - 3% 3- 6% TRACE 1-18% HAMMER IF CRYSTALLINE. %‘];DL"TERL"““ AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSIAG *40 LITTLE ORGANIC MATTER 3 - 5% 5 - f2x LITTLE 1@ - 28% .
_ _ SOILS WITH MODERATELY ORGANIC 5 - e 12 - 28% SDME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS 1IF OPEN, DIP_DIRECTION @IP A7IMUTHI - THE DIRECTICN OR BEARING OF THE HORIZONTAL TRACE OF THE
it 48 ML AV B[40 BTN 43 MO 41 B Y48 WX 41EY LITILE OR o " 16 35% AND ABOVE AV 5L1D CRYSTALS ON & BROKEN SPECIMEN FACE SHINE BRIGKTLY. ROCK RINGS UNDER HAMMER BLOWS iF LINE DF DIP, MEAGURED CLOCKWISE FROM NORT
Pl B MK P |10 [ 1w mc| on eee ] ot v | 10 1@ b g1 | o m VOUERATE HeLY HIGHLY ORGANIC > 1% > 2B HIGHLY X Al OF A CRYSTALLINE NATURE. LIN s MEAS 1.0CK| I NORTH,
W INEE] 8 P b amc |omemfsmfvom]  aounsor ORANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO FAULT - A FRACTURE OR FRACTURE 20NE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
sonLs SIDES RELATIVE 10 CNE ANDTHER PARALLEL 10 THE FRACTURE.
SorL TS | ST FRegs, ORGREC WATER LEVEL IH BOFE HOLE IMMEDIATELY AFTER DAILLING S 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
o e | o o | FRE | StTY o@ ceaner ST CLRYEY HATIER M CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WATERIALS | e | SAC [ DRAVEL ADSRD S8 Sous ¥y STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR DRIGINAL POSITION AND DISLOOGED FROM
D) GRANITDID ROCKS, MDST FELDSPARS ARE DULL AND DISCOLDRED, SUME SHOW CLAY. ROCK HAS PARENT MATERIAL.
GER RATIHG TAR 10 7 pw PERCHED WATER, SATURATED ZONE, DR WATER BEARING STRATA
a5 SIBCHAOE EXCELLENT T0 6000 FAIR TO PODR P POOR | LRSUATABLE 1 N 3]“;: fgg‘g ;‘E‘EER HAMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BUROERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
OHNN- SPRING OR SE -
PLOF 475 SUBGROLP 15 S LL - 30 1P1OF #-7-6 SUBGAIOP 15> LL - 3B VODERATELY ALL ROCK ESCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W- A MAPPABLE BEOLDGIC UNIT THAT CAN BE RECOGNIZED ANO TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEDUS SYMBOLS SEVERE AND DIEDLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH :
CopACTHESS O FRGE OF STANDARD RANGE OF UNCONFINED . MOD. SEV.) A’EIDIEA? BE Excav:Tm wn? RA gguwmsrs PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUEK, JOINT - FRACTURE TN RCCK ALDNG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONISTEIY PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION LEOGE - A SHELF-LIKE RIDGE DR PROJECTION DF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
N-¥ALUEY (TCNS/FTE) WITH SDIL DESCRIPTIGH OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED DR STAINED. ROCK FABRIC CLEAR AND EVIDENT BuT 175 tATERAL EXTENT.
VERT LODSE < se1 SLOPE INDICATOR (SEY REDUCED IN STREMGTH TO STRONG SOIL. IN GRANITOIC ROCKS ALL FELDSPARS ARE KADLINIZED } '
GENERALLY LDDSOED 410 12 SOIL SYMBOL Gﬂ e TEST BORING O INSTALLATION TO SOME EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY CF SOIL UR RUCK THAT THINS LUF IN L9E DR MORE DIRECTIONS
GRANUL AR MEDIUM DENSE 18 10 38 WA CONE PENETROMETER IE_TESTED, WOULD YIELD SPT W ¥ 2 198 APF MOTTLED 0T, - IRREGULARLY MARKED WITH SPOTS OF GIFFFRENT COLDRS, MOTILING IN SOILS
‘ ARTIFICIAL FILL (AF)DTHER NE PENETROM ]
R s DERNSE 30 10 52 FraN Foabwer Ermaain () AvBER BoRING @ VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. RCCK FABRIC ELEMENTS ARE CISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GDOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS 1S EFFECTIVELY REDUCED T0 SOJL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <z < 9.25 = s INFERRED 5071 BOUNDARY ¢ CORE BORING ®  SOUNDING ROD W SEV.) REMAINING. SAPROLITE 15 AN EXAMPLE OF ROCK WEATHERED TD A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIDUS STRATUM,
GENERALLY SOFT 2705 2.25 TO 85 - TEST HORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. Jf ESTE( WO YLD SPT N VALUES < 109 BPF RESIDUAL (RESJEOIL - S0IL FORMED IN PLACE BY THE WEATHERING GF ROCK.
SILT-CLAY MEDIUM STIFF 4108 25 10 1.0 =7a77=  INFEARED ROCK LINE () MOMITORING WELL WiTH CORE COMPLETE  ROCK RECUCED TO SOIL. ROCK FABRIC NOT ?sgégsésl}s.nt;ROtl:zeE;gE%;1B;Tsmgggsmssﬁmébfﬁs HOCK DUALITY DESIGRATION (ROD)- @ MEASURE OF ROCK GUALITY DESCRIEEC BY TOTAL LENGTH OF
MATERIAL STIFF e 1015 1102 PIEZ0METER SEATIZRED CONCENTRATIONS, OUARTZ HAY B N K - ROCK SEGMENTS EQUAL TO R GREATER THAN 4 INCHES DIVIDED BY THE T0TAL LENGTH OF CORE
COHESIVE) VER}:’QS;IFF ls)Tgasa 2 )Tc; 4 wrppet ALLUVIAL SOIL BOUNDARY FARR oo >~ SPT N-vALLE ALSO AN EXAMPLE. RUN AND EXPRESSED AS & PEPCENTAGE.
ROCK HARONESS SAPROLITE (SAP.) - RESIOUAL SDIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE PARENT
X R MMENDATION SYMBOLS
TEXTURE OR GRAIN SIZE ECOMMENDATION $ PP — VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING CF HAND SPECIMENS RECUIRES RGCK.
UNDERCUT [77} UNCLASSIFIED EXCAVATION - XCAVATION - SEVERAL HARC BLOWS OF THE GEOLOGIST'S PICK, - v XIM
Y L s s m S [ BEREERN L St e B s e s e o e s no
OPENING (M) 476 282 @42 026 ae75 2053 LN <) UNCLASSIFIED EXCAYATION USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHEG BY KNFE OR PICK ONLY WITH DIFFICULTY. HARD HAMHER BLOWS REQUIRED RLLATLYLLY THIN SOMPAPLD Yl 115 Latchar ExeNT.
BOULOER COBBLE GRAVEL COARSE FINE ST LAY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EHBANKMENT OR BACKFILL T DETACH HAND SPECIMEN. '
BLOR ot SR SAND SaND pie o WOUERATELY CAN EE SCRATCHED BY KNMFE OR PICX. GOUGES OR GRODVES TD .25 INCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
' ) i {CSE. S0 {F_S0) ' ' ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK, HAND SPECIMENS CAN BE OETACHED OR SLIP PLAKE.
GRAIN MM 395 75 2.0 225 2.5 2,285 AR - AUGER REFUSAL HED, - HEDIGH ¥ST - VANE SHERR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST IPENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPFIOF
SIZE  IN. 12 3 BT - BORING JERMINATED MICA. - MICACEDUS WEA. - WEATHERED HEDIUN CAN BE GROOVED DR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT, A 149 LB.HAMMER FALLING 32 INCHES REOUIRED TD PRDDUCE A PENETRATION OF 1FODT INTO SDIL
£L.- CLAY MOD, - MOBERATELY 77 - UNIT WEIGHT HARD CAN BE EXCAYATED IN SMALL CHIPS T PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH & 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATICN EDUAL
SOIL MOISTURE - CORRELATION QF TERMS EPT - CONE PENETRATION TEST NP - NON PLASTIC 74" DRY UNIT WEIGHT POINT OF A GEDLOGIST'S PICK. T OR LESS THAN E.1 FOOT PER 62 BLOWS.
SOIL HOISTURE SCALE FIELD MOISTURE ESE. - COARSE ORG. - DRGANIC S0FT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK, CAN SE EXCAVATED IN FRAGMENTS SIRATA CORE RECOYERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIGED BY
(ATTERBERG LIMITS) DESCRIPTION GUIOE FOR FIELO HOISTURE DESCAIPTION | pug . picaToMETER TEST PMT - PRESSUREMETER TEST w FROM CHIPS TD SEVERAL INCHES IN SIZE B MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SRODY- & MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY ® - VOID RATID 5D. = SAND, SANDY £8 - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMERTS WITHIN A STRATUM ECUAL TO CR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL. - SILT, SILTY ST - SHELBT TUBE SOFT OR MORE In THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS & PERCENTAGE.
LL - - LIOUID LIKIT FOSS, - FOSSILIFERQUS SLL - SLIBHTLY RS - ROCK . FINGERNAIL. TOPSPIL (TS.) - SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.
PLASTIC SEMISOLID: REQUIAES ORYING TG FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - MET - . - - ONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING ,
i ATTAIN OPTIMUM MDISTURE F']‘mi-mHFF;ABMENTS \"” :‘:Efg?m“f c e BENCH MARK: TBM |, -L- Stq. 20+73.3, 30.5' RT,
PLL .| PLASTIC LiMIT HI, - HIGHL - TeRM SPACING JERM THICKNESS RR_SPIKE_SET IN IB* HICKORY
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET ECEVATION: 334.97 FEET
o L cpimuM MoisTuRe  ~ MOIST - @1 SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 18 FEET THICKLY BEODED 15 - 4 FEET : 334,
SL | SHRIKKAGE LIMIT CRILL UNITS: ADVANCING 700151 HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDOED 816 - 1.5 FEET NOTES:
T [ cre-asc [] cvav aims automatic [ ] masvAL CLOSE 246 70 i FOOT VERY THINLY BEDDED @03 - 0.5 FEET :
REGUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED Q.08 - 0.03 FEET TOP OF RAL AT EBISTA. 15418, OFFSET - 13.5° RT
- DRY - DV , . \ X
ATTAIN OPTIMUM MOISTURE i [ & conmivuous FLiGHT AuGER p——— THINLY LAMINATED < 0.086 FEET ELEV. S 3083
BTASTIETTY [X] &HoLiow ausers [Je [ INDURATION TOP OF RAL AT EBZ STA.I5+88, OFFSET - 13.5° RT
PLASTIEITY INDEX D Jp—— [ ovess0 [[] wero Faceo Fivcer Bits [ FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. § ELEV. = 3I9.T
RUBBING WITH FINGER FREES NUMERDUS GRAINS,
- W |
gEING:;—:\ET;Ensm :-155 Viﬁeh‘? |:| VANE SHEAR TEST TUNG. CARBICE WSERTS. HAND TOOLSt FRLABLE GENTLE BLDW BY HAMMER OISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] cesive [ ] w eovercen [] rost wowe orssen HODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE wITK STEEL PROBE:
HIGHLY PLASTIC 26 OR MDRE HIGH [] rorvanie soist [] tcons STEEL TR | [ g aucer BREAKS EASILY WHEN HIT WITH HAMMER.
CoLoR TRICONE * TUKG.-CARB. GRAING ARE DIFFICULT TO SEPERATE WITH STEEL PROBE:
|:| E [[::|] SURDING RO INDURATED DIFFICULT 10 BAEAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR DR COLOR COMBINATIONS {TAN, RED. YELLOW-BROWN, BLUE-GRAY), CORE BT YANE SHEAR TEST
SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE)
MODIFIERS SUCH A5 LIGHT, DARK, STREAKED, ETC. ARE UBED 7O DESCRIBE APPEARANCE. ] O] ] EXTREMELY INDURATED SPUPLE BRERKS ACROSS ORAING. N
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SHEET 8

N\ /2 NCDOT GEOTECHNICAL ENGINEERING UNIT
- BORELOG REPORT

wBs

NCDOT BORE DOUBLE 380025 GEO_BH.GPJ NC_DOT.GDT 1/13115

17BP.5.R.57 l TIP 380025 | COUNTY GRANVILLE | GEQLOGIST Ofi, O. B. WBS 17BP.5.R.57 TIP 380025 COUNTY GRANVILLE GEOLOGIST Pedro, J. L.
SITE DESCRIPTION BRIDGE NO. 25 ON -L- (SR 1710) OVER SMITH CREEK GROUND WTR (ft) SITE DESCRIPTION BRIDGE NO. 25 ON -L- {SR 1710y OVER SMITH CREEK GROUND WTR (ft)
BORING NO. EB1-A STATION 15+10 OFFSET 11#tLT ALIGNMENT -L- 0 HR. 6.1 BORING NO. EB1-B STATION 15400 QFFSET 12fRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 3172 TOTAL DEPTH 37.0# NORTHING 851,358 EASTING 2,117,462 24 HR. FIAD COLLAR ELEV. 317.1ft TOTAL DEPTH 38.7 ft NORTHING 851,354 EASTING 2,117,437 24 HR. 9.0
DRILL RIG/HAMMER EFF./DATE RFQ0074 CME-b5 92% (711272011 | DRILL METHOD H.S. Augers J HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./IDATE RFO0074 CME-55 92% 07122011 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Pinter, D. G. START DATE 01/07/15 COMP. DATE 01/08/15 | SURFACE WATER DEPTH N/A DRILLER Pinter, D. G. START DATE 01/06/15 COMP. DATE 01/06/15 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E{LﬂE)V ELEV DE(E}T H v o SOIL AND ROCK DESCRIPTION E'('f'f)v ELEV DE(E)T H 0 SOIL AND ROCK DESCRIPTION
() 0.56t | 0.56t | 0.5t [ |0 25 50 s 10014 No. L/woll g | elev e DEPTH () (ft) 0.5t | 0.5t | 0.5¢ § |0 25 50 75 100| | NO. | woll &
320 | 320 L
oair2 GROUND SURFACE 0. 3174 T 0o [ 317.1 GROUND SURFACE 0.0
T CRL ROADWAY EMBANKMENT T 3| 5 | © " }11 " ML ROADWAY EMBANKMENT
315 1 [ LN TAN-BROWN, SILTY CLAY 315 T t N TAN AND ORANGE-BROWN,
3139 1 33 [. .. L 3137 + 3.4 Ao =1 CLAYEY SAND
] T (T [ 1 |- - wo [N I TTEE || s wo B
[ [:- + 1 - 1 3n1e VL 55
P - + .. - ALLUVI
3t0 4 1,| LN 310 + f = ORANGE-BROWN, SILTY SAND
ac89 | 83 L Ny a0 30R7 4 B4 L. WITH 0.1' GRAY, SILT LAYER
. 1 213 *5; - MoIE ' ALLUVIAL 1 2T +3 . GRAY, SANDY SILT 2
205 N TAN-GRAY, SILTY SAND 205 T b WITH TRACE MICA AND GRGANICS
T N 304.2 13.0 T 1 3.0
A BB B - o N " TRIASSIC RESIDUAL e v o i Il SE SRSt N A TRIASSIC RESIDUAL
I bt I GREEN AND WHITE WITH BROWN, I i GREEN AND WHITE WITH BROWN,
I e B SAPROLITIC, SANDY SILT I N SAPROLITIC, MICACEQUS, SANDY SILT
300 -+ = 299.7 175 [ 300 4 \
2089 1+ 188 1 4t R C WEATHERED ROCK 2087 =184 1oL N 18.9
T ) o - (TRIASSIC SANDSTONE) T ‘ - 100009 WEATHERED ROGK
1 100/ (TRIASSIC SANDSTONE)
285 1T Co r 295 I
25839 233 P - 2937 + 23.4
i 52 148/0.2 . 100’0..',“ 1 4 29 38 |[62/0.4 e e
R - 1 - 100/0.9%
20 1 4 290 1 C
2889 283 3 ENERUN § I 2887 + 28.4 R -
I OO/ . 100/0.3 X 1 60 |4070.2 100079 A
285 I T 285 I L
2839 333 PN - 2837 + 33.4 - - -
i 00/0.4 . 100/0.49 - I 10070.2 . 100/0.29 B
2802 T 370 e - 280.2 _ 37.0( | 280 1 =
60/0.0 60/0.0 Boring Terminated at Elevation 280.2 ft ON 2787 4 384 o i
1 i NON-CRYSTALLINE ROCK (TRIASSIC e oo 58 7Lk 2784 i : _ 387
T o SANDSTONE) T - - r Boring Terminated at Efevation 278.4 ft IN
1 L T r WEATHERED ROCK (TRIASSIC
T - b r SANDSTONE)
1 n 1 -
T - T 3




(= NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 7

LV BORELOG REPORT

WBS 17BP.5.R 57 | 1P 380025

ICOUNTY GRANVILLE ‘GEOLOGIST ot, 0. 8. WBS 17BP.5.R.57 TiP 380025 COUNTY GRANVILLE GEOLOGIST Pedro, J. L.

SITE DESCRIPTION BRIDGE NO. 25 ON -L- (5R 1710) OVER SMITH CREEK GROUND WTR (ft) [ | SITE DESCRIPTION BRIDGE NO. 25 ON -L- (SR 1710) OVER SMITH CREEK GROUND WTR (ft)
BORING NO. EB2-A STATION 15+91 OFFSET 14 ft LT ALIGNMENT -L- O HR. 8.2 BORING NO. EB2-B STATION 15+75 OFFSET 12fRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 317.1ft TOTAL DEPTH 3451t NORTHING 851,290 EASTING 2,117,507 24 HR. 7.9 | COLLARELEV. 317.4ft TOTAL DEPTH 33.31t NORTHING 851,290 EASTING 2,117,476 24 HR. 9.6

DRILL RIGHAMMER EFF.IDATE RFO0074 CME-55 92% 07/12/12011
DRILLER Pinter, D. G. START DATE 01/07/15

DRILL RIGIHAMMER EFFJDATE RFO0074 CME-65 92% 07A2/2011
DRILLER Pinter, D. G. START DATE 01/06/15

DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
COMP. DATE 01/06/15 | SURFACE WATER DEPTH N/A

| DRILL METHOD H.S. Augers HAMMER TYPE Automatic
COMP. DATE 01/07/15 l SURFACE WATER DEPTH N/A

NCDOT BORE DQUBLE 380025 GEQ 8H.GPJ NC_DOT.GDT 11315

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez‘ﬂE)V ELEV DE(E}T H v o SOIL AND ROCK DESCRIPTION E{-fg" ELEV DE(EJT H ) o SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5f | 0.5 | |0 25 50 75 1001 | NO. |/moll 6 | ELev.im DEPTH () (f) 0.5t | 0.5t | 0.5t | |0 25 50 75 100 | NO. | /mal 6
320 L 320 |
- - 4 L
C [ 317.1 GROUND SURFACE 0.0 T - 317.4 GROUND SURFAGE 00
| |_ ROADWAY EMBANKMENT I i f—h' ROADWAY EMBANKMENT
315 I I I_:‘_ TAN-BROWN, SILTY GLAY 315 I [ —N ORANGE-BROWN, SILTY CLAY
n 11427 32 | ~NC
3139 | 32 | I_\' T i 2 2 —w{
T 1 4 3 7 M |_\- T & M 3124 5.0
T - L:- T : e ORANGE AND TAN, SILTY SAND
310 4 ! v LN 3006 75 (310 4 { o
ans9 | 82 | T 3092 | &2 .
i 3 3 C ALLUVIAL 1 2 2 W 308.2 2.2
i +5; - M TAN-BROWN, SILTY SAND 1 ‘\4 o ALLUVIAL
505 1 AW 305.7 L] I I 1 . \\. 305.4 GRAY, SAND 120
T ~ TRIASSIC RESIDUAL ana2 T 139 X TRIASSIC RESIDUAL
303.9 13.2 7 3 5 T N P PP GREEN AND WHITE WiTH BROWWN, + 5 b 5 - h I C M GREEN AND WHITE WITH BROWN,
T * ‘30._'_“; e s M SAPROLITIC, SANDY SILT T 19, ___._.\ - - SAPROLITIC, SANDY SILT
1 resd 1 e
300 1 o Tsl 300.0 174} | 300 1 R
2989 L 182 . WEATHERED ROCK 2ea2 a2 L L L A DI IS S
1 10 | 38 [62/02 o {TRIASSIC SANDSTONE) 1 AU R U B Y-t M
1 . 100/0.7 1S N
295 T 285 1 ) ll
204271 232
2939 232 &+ e e
T 21 | 47 [53/0.2 . 1 15 [ 28 | 66 N M 202.7 24.7
I ~ ooy 1 R WEATHERED ROCK
so0 I s 250 1 (TRIASSIC SANDSTONE)
T 28927 282 ~
288.9 282 e e &+ P PR [ - e
1 [100/0.4 . 100}0_5‘} 4 70 130/0.1 . ‘1001’0,6"
285 T 26 1 A 284.2 33.2
T 2842 a3z i ‘
2833 4 832 35160763 - s ] 60/0.1% NON-CRYSTALLINE ROCK p—ix
1001039 Boring Terminated at Elevation 2326 i IN (TRIASSIC SANDSTONE)
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Boring Terminated at Elevation 284.1 ft IN
NON-CRYSTALLINE ROCK (TRIASSIC
SANDSTONE)




SHEET 8
17BP.5.R.57 (380025)
Granville Co.

SITE PHOTOGRAPH

Bridge No. 25 on —L— (SR 1710) over Smith Creek

Looking East towards End Bent 2



