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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED 8Y THE N, C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAWES ANY CLANNS
OF TRANSPORTATION AS BEING ACCURATE NOR IT 1S CONSIOEREQ YO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACY FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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CAUTION NOTICE

THE SUBSURFACE WFORMATION ANO THE SUBSURFACE INVESTICATION ON WHICH (T IS BASED WERE MADE
FOR THE PURPOSE OF STUDY. PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PLRPOSES.
THE VARIOUS FELD BORING LOCS, RGCK CORES, AND SOL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED W RALEIGH BY CONTACTING THE N, C. OEPARTMENT OF YRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIY AT (313) TOT-6B50. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SO TEST DATA ARE PART OF THE CONTRACT.

CENERAL SOR. AND ROCK SYRATA OESCRIPTIONS AND NDICAYED BOUNDARES ARE BASED ON A
GEQTECHNICAL WIERPRETATION OF ALL AVALABLE SUBSURFACE BATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONCITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHN THE BOREHOLE. THE LABORATORY SAUPLE DATA AND THE N SITU N-PLACE) TEST DATA CAN BE
RELIED ON ONLY YO YHE DEGREE OF RELIABILITY MWERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOR. MOISTURE CONDITIONS WOICATED IN THE SUBSURFACE
NVESTICATIONS ARE AS RECOROED AT YHE TIME OF THE INVESTICAYION, THESE WATER LEVELS OR 50M,
MOISTURE MAY VARY Y WITH TIME ACCOROING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIODER OR CONTRACTOR 1S CAUTIONED THAY DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIVINARY ONLY AND IN MANY CASES THE FINAL OESIGN DETALS ARE DIFFERENT. FOR BIDONG
AND CONSTRUCTION PURPOSES, REFER TG THE CONSTRUCTION PLANS ANG DOCUMENTS FOR FINAL DESIGN
INFORMATION ON TRIS PROJECT, THE OEPARTMENT QOES NOT WARRANT DR GUARANTEE THE SUFFICENCY
OR ACCURACY OF THE INVESTIGATION WADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS YO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR (S CAUTIONED TO MAKE SUCH WNOEPENDENT SUBSURFACE TIONS AS HE DEEMS
NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTEREQ ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF THME FOR
ANY REASUN RESULTING FROM THE ACTUAL CONCITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE NFORMATION.
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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
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SOI. DESCRIPTION

SOIL IS CONSIDERED TO BE YHE UNCONSOLIDATEQ. SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN
182 BLOWS PER FODT ACCORDING YO STANDARD PENETRATION TEST (RASHTD T206, ASTM 0-13861 SOIL
CLASSIFICATION {S BASED ON THE AASHIO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, MASHTD CLASSIFICATION, AND DTHER PERTINENT FACTORS SUCH
RS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VER! STIF, GRRLSUTY QLR SOIST W NTERBEDDED FIE SN LNERSHERY PUSTE. A-T6

GRADATION

ROCK DESCRIPT

MELL_GRAQED. - INDICATES A GOOO REPRESENTATION OF PARTICLE SIZES FROM FINE TO CDARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO

POORLY GRADED)
GAP-GRADED - INDICATES @ MIXTURE OF UNIFORM PARTICLES OF TWD OR MORE SIZES.

TERMS AND DEF INITIONS

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

ANGULARITY OF GRAINS

OF WEATHEREQ ROCK,

THE ANGIRARITY OR ROUNDNESS OF SOIL GRAINS IS OESIGNATED BY THE TERMS: ANGULAR,
SUBANGULAR, SUBROUNDEQD, DR ROUNDED,

ROCK MATERIALS ARE TYPICALLY QIVIDED AS FOLLOWS:

SPT REFUSAL IS PENETRATION BY & SPLIT SPOON SAMPLER EDUAL TO OR LESS THAN B.] FOOT PER 60 BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

gggrﬁ%o NDN-COASTAL PLAIN MATERIAL THAT WOULD YIELO SPT N VALUES > 188

BLOWS PER FOOT IF TESTEQ,

SOIL_LEGEND AND AA

SHTQ CLASSIFICATION

MINERALOGICAL COMPOSITION

ALLUVIUM (ALLUY.) - SDILS THAT HAVE BEEN TRANSPORTEC BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA,

ARENACEQUS - APPLIEO TO ROCKS THAT MAVE BEEN OERIVED FROM SAND OR THAT CONTAIN SAND,
ARGILLACEOUS - APPLIED TO ALL ROCKS DR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE.ETC,

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TD RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DDES NOT NECESSARILY RISE TD OR ABOVE THE

CRYSTALLINE FINE T0 COARSE GRAIN IGNEGUS AND METAMORPHIC ROLK THAT RURFACE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC, ARE USED IN DESCRIPTIONS ROCK 1CF WOULD YIELO SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROLND SURFACE.
CLASS. (= 35% PASSING *208) 1> 35% PASSING 2081 ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST. ETE, CALCAREOUS (CALC.t- SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE 1O COARSE GRAIN METAMORPHIC AND NON-CDASTAL PLAIN
GROUP A1 Ta-3] a-2 a-aTasTa6l a7 aq a2 | 45 COMPRESSIBILITY W-Cftwnggfi.uni SEOIMENTARY ROCK THAT E\;vau YEILD SPT REFUSAL IF TESTEQ. ROCK TYPE | COLLUVIUM - ROCK FRAGMENTS MIXEQ WITH SDIL DEPOSITED BY GRAVITY ON SLOPE DR AT BOTTOM
== S MODERATEL Y COMPRESST {10010 LY Eo0RL 70,31 CORTALFLATY CORSTA PLAIN SEDRENTS: CEMBNTED INTD.RO0K. 30T WY T VIELD e secen -
% Q MODERATELY COMPRESSIBLE LIOUIO LIMIT EQUAL TO 3158 A v T Y REC. - AT
22 RIS HIGH.Y COMPRESSIBLE LIOUI0 LIMIT GREATER THAN 50 SEDIMENTARY Rk SPT REFUSAL. ROCX TYPE INCLUDES LIMESTONE, SWOSTONE, CEWENTED O RECOVERY BEC) - IDTAL LENOTH OF AL MATERIAL RECOVERED DN THE CORE BARREL DIVIDED BY TOTAL
RE'E TEEE ? LL .
% PASSING SILT- PERCEN OF MATERIAL WEATHE RING DIKE. - & TABLLAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. 1‘% 58 Mx GRANULAR] £ g:;c. VATER cmsf;f.gk SILT - CLAY IKER MATER ROCKS OR CUTS MASSIVE ROCK,
soiLs RGANIC MATERIAL t soiLs QIHER MATERIAL N
2 206 15 Mxjos Mx| e uc|as wox)am mxlas s wdas aelas evlas las e SOILS TRACE OF ORGANIC MATTER 2-3 3 - 8% TRACE 1. 101 FRESH m ;RE?H. c:s;?xtlséﬁlﬁm.?ﬂ JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER % zo:fax.mg AT WHICH A STRATUM DR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE DRGANIC MATTER 3 -5z s - 12x LITTE 18 - 20% .
LIOUID Liwl 4p Nxjay v (o soxjan e fea Mx Ly oo mxf ] son s wiTH MODERATELY DRGANIC 5 - 18% 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, P 1 P AZIMUTH) - THE OIRECTION DR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INEX | & Mx D L e ) s s S RE el oGy | HIGHLY ORGANIC 18 520% oY 357 aND ABOVE  SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE O OIP, MEASURED CLOCKWISE FROM NORTH,
OF & CRYSTALLINE NATURE.
X 2 [ Mx{to Mx] ~ MODOERATE FART - A FRACTURE OR FRACT H T HAS BEEN DISPLACEMENT
i 2 AL AR Ll AMDUNTS OF 22?{‘;‘“ GROUND WATER SLIGHT RDCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 10 SIDES RELATIVE 10 ONE »:ff@k:epmz“xﬁ" u;g, r'::cmgga > o N o e
USUAL TYPESISTRE FRAS.I | o 1y o cLavEy SILTY | tLavey ORGANIC Z WATER LEVEL IN BORE HOLE IMMEQIATELY AFTER ORILLING (5L 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOIO ROCKS SOME OCCASIONAL FELOSPAR
OF AR [GRAVEL WD | ol conver anp SaND | SORS | SOlLS MATTER A STATIC WATER LEVEL AFTER 24 CRYSTALS ARE DULL AND OISCOLOREQ. CRYSTALLING RDCKS RING UNDER HAMMER BLOWS, FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:;E:Axi = - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND OISLOOGED FROM
FAIR TO Yew ATER, T TRATA MDD} GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND OISCOLORED, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL.
sx.::a;t EXCELLENT TO Gono FAIR 1O Fo0R POOR Fomm e PERCHE NETER, SRTURATED ZIME. O WATER SEaio stast DULL SOAD UNDER HAMMER BLOVS AND SHOVS SIGNIFICANT LOSS OF SIRENGTH AS COMPARED FLOOD PLAIN (FPI - LAND BORDERING & STREAM,BUILT OF SEDIMENTS OEPOSITEO BY
WITH FRESH ROCK. FLOGO PLAIN 0P1 -
O\ SPRING OR SEEP THE STREAM.
PIOF A-7-5 SUBCROUP IS =5 LL - 30 <PIOF A-7-6 SUBGROUP IS >LL - 38 MODERATELY ALL ROCK EXCEPT QUARTZ OISCOLORED OR STAINED. IN GRANITOIO ROCKS, ALL FELOSPARS DULL
CONSISTENCY QR DENSENESS MISCELLANEDUS SYMBOLS SEVERE AND DISCOLDREO AND A MAJORITY SHOW KADLINIZATION, ROCK SHOWS SEVERE LDSS OF STRENGTH %E!&;;‘.Elgﬁﬂ.t_' A MAPPABLE GEDLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED o 400,SEV.)  AND CAN BE EXCAVATED WITH A& GEOLOGIST'S FICK, ROCK GIVES ‘CLUNK' SOUND WHEN STRUEK.
prmany soiL Tyee | COTERCURSS OF | PENEIRATION RESISTENCE | COMPRESSIVE. STRENGTH ROAQWAY EMBANKMENT (RE) @ > test sorine -$» oG F_IEST Y JOINT - FRACTURE IN ROCK ALDNG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED,
IN-VALUEL
SEVERE ALL ROCK EXCEPT OUARTZ OISCOLOREQ DR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REOUCED : g
CENERALLY VEAY LODSE @ — € euer somms OO~ sPToNvALE | eseva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KADLINIZEQ 10 SOME LELEE - 0 SHELR-LxE RIOGE OR PROJECTION OF ROD WHOSE THICKIESS IS SMALL COMPARED 10
CRAILAR LOOSE 41018 EXTENT, SOME FRAGMENTS GF STRONG ROCK USUALLY REMAIN, .
MATERIAL &gét:aseosnse 12 10 30 N/a ARTIFICIAL FILL (AFtOTHER _¢. CORE BORING @B SPT REFUSAL IF_JESIED, YIELDS SPT N YALUES > 109 8PF LENS - A BODY OF SOIL DR ROCK THAT THINS DUT IN DNE OR MORE OIRECTIONS,
INON-COHESIVE) VERY DENSE 3 10 Se THAN ROAONWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLOREQ OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT .___..M_.gm MOY.) - IRREGULARLY MARKED WITH SPOTS OF GIFFERENT COLORS, MOTTLING IN
>58 e e INFERRED SOIL BOLNDARY O  MONITORING WELL v SEV.L THE MASS IS EFFECTIVELY RECUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK IS USUALLY INDICATES POOR AERATION AND LALK OF GODD DRAINAGE.
VERY SCFT <2 <@.25 - REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINGR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
CENERALLY SOFT 27104 @.25 10 850 S=e  INFERRED ROCK LINE N\ PIEZOMETER VESTIGES OF THE DRIGINAL ROCK FABRIC REMAIN. (£ JESIED, YIELDS SPY N YALUES ¢ IP@ BPF | INTERVENING IMPERVIOUS STRATUM,
SILT-CLAY MEDLLM STIFF : T A 2.5 10 Lo INSTALLATION COMPLETE  ROCK REOUCED YO SOIL. ROCK FABRIC NOT DISCERNIBLE, R OISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.ISOL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
etve VERY STIFF 15 10 38 tie2 TTreeT ALLUVIAL SOIL SDUNDARY (O SLOPE INOICATOR SCATIERED CONCENTRATIONS, OUARTZ MAY BE PRESENT AS OIKES DR STRINGERS. SAPROLITE IS ROCK DUALITY OESIGNATION (ROD) - A MERSURE OF ROCK BUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >3 29 /026 O & OIP DIRECTION OF INSTALLATION ALSD AN EXAMPLE, ROCK SEGMENTS EDUAL 1D OR GREATER THAN 4 INCHES DIVIOED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED A4S A PERCENTAGE.
> Rock staucTuRes @  conE PENETROMETER TEST ROCK HARDNESS
TEXTURE OR GRAIN SIZE SAPROLLY - RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FAGRIC OF THE
VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES E“'iﬁg&,&a
U.S. STO. SIEVE SIZE 4 12 @ e 200 278 ®  SOUNDING ROD SEVERAL HARD BLOWS DF THE GEQLOGIST'S PICK. ARE . USIYE BoDY OF . N
creme o 278 B :;2 025 297 %% ABBREVIATIONS HARD g:“;;ﬁ”‘“"gé&;“g‘ OR PICK ONLY WITH OIFFICULTY. HARD HAMMER BLOWS REQUIRED AELSTIVELY TH ,commsyo -xx‘ﬁﬁﬁ;ﬂxmmﬂﬁmsﬁeu Ew’fncefimu
BOULOER | COBBLE |  ORAvEL Copnse e SiLT tLaY | R - AUGER REFUSAL MED, - MEDIUM VST - VANE SHEAR TEST SnELY con o Smmm’ o KNI O PICK. GOUGES OR GROOHES 10 .25 INCHES DEEP LA B TO THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS,
(BLOR. 1C08B.} (GR.) St KLy T - TERMINATI M - M WEA, + WEAT! 0 MODE . GOUGE GROOVE! " -
BLO GR. CSE. S0, F SOI L ‘B:L‘ : g‘D‘:!YNB ERMINATED Mg:o?'- ‘CA:EYOEEV 7“: um$ wgg:t HARD EXCAVATED BY HARD BLOW OF A GEDLDGIST'S PICK. HAND SPECIMENS CAN BE OETACHED %_:s_l%:_:._l%i. POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULY DR
GRAIN MM 395 75 20 8.25 2.5 2.885 CPT - CONE PENETRATION TEST NP - NON PLASTIC 7" ORY UNIT WEIGHT BY MODERATE BLOWS.
SIZE N 12 3 CSE. - COARSE ORG. - DRGANIC ° MEOIUM CAN BE GRODVED OR GOUGED .05 INCHES DEEP 8Y FIRM PRESSURE OF KNIFE OR PICK FOINT. STANGARD PENETRATION TEST (PENETRATION RESISTANCE (SPTL- NUMBER OF BL.OWS N OR 8PF)OF
. s Co BE EXCAVATED IN SMALL CHIPS TO PEILES I INGH MAXINGM SIZE Be HAvD BLOVS OF THE A 142 LB, HAMMER FALLING 3 INCHES REOUIRED T0 PRODUCE A PENETRATION OF [ FUDT INTO SDIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - OILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ARAREVIATIONS POINT OF & GEGLOGIST® PICK. A 2 INCH OUTSIDE OIAMETER SPLIT SPODN SAMPLER, SPT REFUSAL IS PENETRATION EOUAL TD OR LESS
pregre———. g OPT - DYNAMIC PENETRATION TEST AP, - SAPROLITIC S - BULK 3 THAN 8.1 FOOT PER 60 BLOWS.
GUIDE FOR FIELD MOISTURE OESCRIPTION | e - VOID RATIO S0. - SAND, SANDY $S - SPLIT SPODN SOFT CAM BE GROVED OR GOUGED READILY BY KNIFE DR PICK, CAN BE EXCAVATEQ IN FRAGMENTS
IATTERBERG LiMITS) OESCRIPTION F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FAOM CHIPS TD SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SHALL, THIN TRATA CORE RY - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTACE.
- SATURATED - USUALLY LIDUIO VERY WET. USUALLY 0SS, - FOSSILIFERDUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE.
(58T FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL AT - RECOMPACTED TRIAXIAL | veRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH PDINT OF PICK, PIECES 1 INCH ?S?ﬁ“um&“‘&fsim‘?um';lﬁfw‘ﬁ&“”% &”“é&élm"??m“i ?:mss OIVIOED BY THE
e L tIouio LMt F?“GS-’;‘;W"EN?S w - MDISTURE CONTENT €8R - C::T!;:RNM BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHEOD READILY 8Y TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC HI, - HIGHLY Vv - VERY *
SEMISOL IDs REQUIRES DRYING TO X ~ SURFACE SOILS USUALL' TA] ORGANIC MATT
Renioe T WET - 0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING T0PSOR. (1S3 USUALLY CONTAINING C MATTER.
el 4 pLosTic LivT SRILL BNITS: ADVENCING TOOLS: HAMMER TYPEs 1E8M SPACING Y E00ED HLCKAE BENCH MARK: BM *I05 R/R SPKE SET IN FIRST JOINT OF CONC.C&G
oML OPTIMUM MDISTURE - MOIST - 09 SOLIG: AT OR NEAR OPTIMUM MOISTURE [ car s automaric [ manua Yy wioE LR e 1D FeET THICKLY BEODED L5 - 4 FEET _g‘%: ON EAST S|_DE89*;TPRIE'CTE DRIVE AT RS
SL.L SHRINKAGE LIMIT MOBILE B~ ___ [ MOORRATELY CLOSE 170 3 FEET ::;a:.vmslgmo?zgi - :.;53 - ;*slsﬁi_zers ; L s . .
L ORY - 1 REDUIRES ADDITIONAL WATER T0 0 6" CONTINUGUS FLIGHT AUGER CORE SIZE: %gsecmse :.Ex:srg ;:e::s ceet THIEKLY LAMINETED o488 - Bioa FeeT NOTES:
ATTAIN DPTIMUM MDISTURE 8K-51 ] & Hoow ausers - - THINLY LAMINATED < 0,008 FEET FIAD - FILLED IN AFTER DRILLING
PLASTICITY [ o [} wewo raceo Fivcer erts O INDURATION ST .
papyes S FOR SEQIMENTARY ROCKS, INDURATION IS THE MARDENING OF THE MATERIAL BY LCEMENTING, MEAT, PRESSURE, ETC. SHELBY TUBE
ICITY INDEX (PD) DRY STRENGTH D TUNG.-CARBIOE INSERTS D
NONPLASTIC o5 VERY tOW CME-558 d RUBBING WITH FINGER FREES NUMEROUS GRAINSy
LOW PLASTICITY 615 SLIGHT O [ casme ] wr novancen R FRIRBLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE, ©— SPT LAB RESULTS
MEO, PLASTICITY 16-25 MEDIUM . : .
HICH PLASTICITY % OR MORE AIGH [] rorreeee worst 8 TRICONE STEEL TEETH [7] eost e viccen MDOERATELY INDURATED %:’fs cé; lfs mﬁoj;&r wo:.‘s WITH STEEL PROBE;
TRICONE * TUNG.-CARE. HAND AUGER HAMME
COLOR DIEDRICH D-50 INCURATED GRAINS ARE OIFFICULT TO SEPARATE WITH STEEL PROBE
[ cose s SOUNDING ROD BIFFICULT TO BREAK WITH HAMMER.
OESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, REQ, YELLOW-BROWN, BLUE-GRAY), [ v sean test e BREAK WITH
MODIFIERS SUCH AS LIGHT. OARK, STREAKEO, ETC. ARE USED TO DESCRIBE APPEARANCE. 0 3% H.S.A, EXTREMELY INDURATED SHARP HAMMER BLOWS REGUIREQ T0 BREAK SAMPLEs
] SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/23/03
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NCDOT BORE DOUBLE P5208E_GEQ.GPJ NC_DOT.GDT 6/13/12

NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT

SHEET 8

WBS 50000.1.5TR20T18 | TIP P-5208E | county casarrus | GEOLOGIST J. Williamson WBS 50000.1.STR20T1B TIP P-5208E COUNTY CABARRUS | GEOLOGIST J. Williamson

SITE DESCRIPTION Bridge over Back Creek on Caldwell Park Drive Extension GROUND WTR (ft)| | SITE DESCRIPTION Bridge over Back Creek on Caldwell Park Drive Extension GROUND WTR (ft)
BORING NO. EB1-A STATION 65+10 OFFSET 20 ftLT ALIGNMENT -L- 0HR. Dry| | BORINGNO. EB1-B STATION 64+90 OFFSET 33 ftRT ALIGNMENT -L- OHR. Dry
COLLARELEV. 607.5 ft TOTALDEPTH 5.7 ft NORTHING 572,011 EASTING 1,498,900 24 HR. FIAD | | COLLARELEV. 607.4 ft TOTAL DEPTH 7.5t NORTHING 571,998 EASTING 1,498,845 24 HR. FIAD
DRILL RIG/HAMMER EFF JDATE  SME R-2 Diedrich D-50 87% 6/2/2011 | DRILL METHOD  H.5. Augers HAMMER TYPE Automatic | | DRILL RIGHAMMER EFFJDATE SME R-2 Diedrich D-50 87% 6/2/2011 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER M. MOSELEY

START DATE 02/01/12

| comP. DATE 02/01/12

| SURFACE WATER DEPTH N/A

DRILLER M. MOSELEY

l START DATE 02/01/12

COMP. DATE 02/01/12

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
B | ELEV loe(gm o 2 v ) SOIL AND ROCK DESCRIPTION | ELEv PEETH 5 100 0 SOIL AND ROCK DESCRIPTION
) 0.5t | 0.58 | 0.5 ; 5‘0 7’|5 100/ | NO. | /Mol G| etev. @ DEPTH (t) ) 0.5t | 0.5ft | 0.5 | |0 2‘5 5‘0 : NO. MOl G
810 » 810 -
I ' GROUND SURFACE 00 I X GROUND SURFACE 00
A0S + 10 . - . ‘ ALLUVIAL 60641 10 F- B ALLUVIAL
605 + 1 1 0 T . . SS-1 | 15% E5Y Brown Slightly Clayey Fine to Coarse Sandy 605 k 2 2 2 _& e - Brown Stightly Clayey Fine to Coarse Sandy
—M~ i 38 . .. . . SILT /'—'""‘3‘0 | 8039 T 35 R . L. SILT with Trace of Organiw 3.0
T T 24 }6 R T 1 ss2 | 30% Orange-Brown Sﬂ%&o?rseto Fine Sandy ] 2 {27 1{92 I IR R ...{|ss3 Brown Sity Fine to Coarse Sandy CLAY
6018 4 57 .. 5.7 4 . .. .. - « e
T BOI00 60101 Boring Terminated with Standard 80143 80 4 eomal | -k - - .. - 70|
I Penetration Test Refusal at Elevation 601.8 800 | sg90. L 78 = B S EE S S S ST ] WEATHERED ROCK
T ft on Crystalfine Rock (Metavolcanic) X B076.0, 60100 (Metavolcanic) /
I " ! Boring Terminated with Standard
T 1) Advanced 3-1/4" H.S. Augers to 5.7 feet Penetration Test Refusal at Elevation 599.9
4 ft on Crystalline Rock (Metavolcanic)
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tt
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Other Samples:
ST-1(3.0-5.0)
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LEN St BN SN B U SR M Mia e St M e Sant ¢
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1) Advanced 3-1/4" H.S. Augers 0 7.5 feet
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NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT
WBS 50000.1.STR20T1B [ TP P-5208E | COUNTY CABARRUS | GEOLOGIST J. Wiliiamson
SITE DESCRIPTION Bridge over Back Creek on Caldwell Park Drive Extension GROUND WTR (ft
BORING NO. B1-A STATION 65+67 OFFSET 31#LT ALIGNMENT -L- OHR. N/A
COLLARELEV. 605.9 TOTALDEPTH 24.81t NORTHING 571,970 EASTING 1,498,941 24HR.  FIAD

DRILL RIG/HAMMER EFFJDATE SME R-2 Diedrich D-50 87% 6/2/2011

| DRILL METHOD  SPT Core Boring

| HAMMER TYPE  Automatic

DRILLER M. MOSELEY

START DATE 02/01/12

| comp. DATE 02/01/12

| SURFACE WATER DEPTH N/A

DRIVE
ELEV ELEv |DEPTH

BLOW COUNT

(4] ® ® |os{ o5

05ft] |0 25 50

i H

BLOWS PER FOOT

7;5 100

SAMP.
NO.

\/

MOl

L
e}
G

ELEV. (ft)

SOIL AND ROCK DESCRIPTION

DEPTH (f]

610

605.9

GROUND SURFACE

0.0

805 | enag [ 10

35

B
N
N
RN
et

10

. B974 % 85

7 o

8

43

505 .5954 T 105

60/0.0]

580

585

LJNE JNAE S SN B Mt D St M B S R e o 2 2

PUREUUTEN T W YT ST SO 2N VO T W

30 e .. - . e

.—-.s—-.......‘-.w-\-‘ . .- .

RS-1

RS-2

8028

ALLUVIAL
Brown Slightly Clayey Silty Coarse to Fine
SAND with Trace of Organics

Brown Sifty Fine fo Coarse Sandy CLAY with
Some Gravel

Sﬂ

RESIDUAL
Gray-Brown Fine Sandy SILT

8.0

L S ' T L 1

581.1

Gray-Brown Fine Sandy SILT with Little Rock
Fragmenis

10.5

CRYSTALLINE ROCK
{Metavolcanic)

248

[N |
1 e e e

LML B S Mt S S g Mt e e A e S S S B e B e M 2 |
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NCDOT BORE DOUBLE P5208E_GEO.GPJ NC_DOT.GDT 6/13/12

ilrl‘lltl|!|ll‘|llllll!lll‘Tl'll;!‘!!l['lvl!'lll!'

Boring Terminated at Elevation 581.1 ftin
Crystaline Rock {Metavolcanic)

1) Advanced 3-1/4" H.S. Augers to 11.0 feet
2) Advanced NQ2 Core from 10.5 feet to
24.8 feet

S

NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

SHEET 9

WBS_50000.1.STR20T1B [Tip P-5208E [ COUNTY CABARRUS [ eEOLOGIST 4. Williamson

SITE DESCRIPTION Bridge over Back Creek on Caldwell Park Drive Extension GROUND WTR (ft)
BORING NO. B1-A STATION 65+67 OFFSET 31 RLT ALIGNMENT -L- OHR. N/A
COLLAR ELEV. 605.9 f TOTALDEPTH 24.8f NORTHING 571,870 EASTING 1,498,941 24HR.  FIAD

DRILL RIGHAMMER EFFJDATE SME R-2 Diedrich D-50 87% 6/2/2011

| DRILL METHOD  SPT Core Boring

| HAMMER TYPE  Automatic

DRILLER M. MOSELEY START DATE 02/01/12

COMP. DATE 02/01/12

| SURFACE WATER DEPTH N/A

CORE SIZE NQ2 TOTALRUN 1431
RUN DRILL | __R\ ATA 1 |
% | e Mo | s TR e [T S DESCRIPTION AND REMARKS
(" iy | G| G 1R 1@ le| erva DEPTH (R)
_%_ Begin Coring @ 105 ft
o5&t 105 | 4.3 |N=60/0.0| (4.2) | (3.1) (13.8) ~ 595.4 CRYSTALLINE ROCK 10.5|
T Z001-2 1 98% | 72% 97% Very Slight to Freshly Weathered
T 230010 . Hard Dark Gray (Metavolcanic) .
sl 1ae ::8851'3 vwmo.;w'osmm@ 6‘3 10 Joints @ 30 tF4s '2;3”?3‘3.%(@15
590 50 M 5.0) | (4.0 i in -, i ° to 45°, i o
+ 21510 Bl G | _Re1 RS-1 qu=4124 kst Axial
1 Z2n-0 R1=12,R2=17,R3=10, R4=20, R5=4
1 4510 RMR= 63 Rock Type E
586.1 1 19.8 2:3011.0 RS-2 qu=1765 ksf Axial
585 i 50 200101 (48 [ A1) e R1-7, R2=17, R3=10, R4=20, R5=4
T 2:301.0 | 92% | 82% RMR=58 Rock Type E
I 2:30/1.0
1 2:00/1.0
5811 1 248 2:00/1.0 811 24.8

PANTYOTIN |

§

R T TR S

ddd

i)
LIRS T e et Sur S w S S S S S s e B 2 n e 2 e 2 e 2 e e

PR BTSN
+

]

{CDOT CORE SINGLE P5208E_GEO.GPJ NC_DOT.GDT 6/13/12

L ZBE JNE DU S S M S St N S I B MG Hate M S S J S SN S I N S S S et Bt e S B Saar St e ma 2 2
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Boring Terminated at Elevation 581.1 ft in Crystaliine Rock (Metavolcanic)

1) Advanced 3-1/4" H.S. Augers to 11.0 feet
2) Advanced NQ2 Core from 10.5 feet to 24.8 feet




SHEET 10

WBS 50000.1.STR20T1B TIP P-5208E COUNTY CABARRUS GEOLOGIST J. Williamson
. " . SITE DESCRIPTION Bridge over Back Creek on Caldwell Park Drive Extension GROUND WTR (ft)
-5208E Bridge over B reek on well Park Drive Extension
P-52 ge o ack Cre Cald BORING NO. B1-B STATION 65+61 OFFSET 11ftRT ALIGNMENT -L- O HR. 7.9
COLLARELEV. 60641t TOTALDEPTH 8.1 ft NORTHING 571,951 EASTING 1,498,903 24 HR. FIAD
DRILL RIGHAMMER EFFJ/DATE SME R-2 Diedrich D-50 87% 6/2/2011 DRILL METHOD H.S. Augers lHAMMER TYPE Automatic
CORE : PH OTOG RAPHS DRILLER M. MOSELEY } START DATE 02/01/12 COMP. DATE 02/01/12 SURFACE WATER DEPTH N/A
DRIVE - L
ELev| QRIVE Ipepry BLOW COUNT BLOWS PER FOOT SAMP L SOIL AND ROCK DESCRIFTION
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Boring Terminated with Standard

Penetration Test Refusal at Elevation 598.3
ft in Crystalline Rock (Metavolcanic)

1) Advanced 3-1/4" H.S. Augers to 8.0 feet
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2 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 11

WBS 50000.1.STR20T1B

[ TIP P-5208E

| counTY CABARRUS

| GEOLOGIST J. Williamson

SITE DESCRIPTION Bridge over Back Creek on Caldwell Park Drive Extension GROUND WTR (ft)
BORING NO. EB2-A STATION 67+12 OFFSET 18ftLT ALIGNMENT -L- OHR. Dry
COLLARELEV. 623.1f TOTALDEPTH 1551t NORTHING 571,843 EASTING 1,499,012 24 HR. FIAD

WBS 50000.1.STR20T1B TIP P-5208E COUNTY CABARRUS GEOLOGIST J. Williamson
SITE DESCRIPTION Bridge over Back Creek on Caldwell Park Drive Extension GROUND WTR (ft)
BORING NO. EB2-B STATION 67+15 OFFSET 20fRT ALIGNMENT -L- O HR.

COLLAR ELEV. 626.7 ft

TOTALDEPTH 135t

NORTHING 571,819

24 HR.

EASTING 1,498,983

DRILL RIG/HAMMER EFFJDATE SME R-2 Diedrich D-50 87% 6/2/2011

| DRILL METHOD  H.5. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFFJDATE SME R-2 Diedrich D-50 87% 6/2/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER M. MOSELEY

START DATE 01/31/12

| SURFACE WATER DEPTH NIA

COMP. DATE 01/31/12

DRILLER M. MOSELEY

| sTART DATE 0131112

COMP. DATE 01/31112

SURFACE WATER DEPTH N/A
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DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E;;gv ELEV DE(%TH v o SOIL AND ROCK DESCRIPTION E(Lfg"' ELEV Dﬁg;” ) SOIL AND ROCK DESCRIPTION
) 0.5ft | 05ft | 0.5t | {0 2 % TS 1001 NO. /Mol G| etev.m DEPTH (1) ) 0.5ft | 051 | 0.5f | |0 » B 10} NO. /male
625 n 630 »
1 [ 6231 GROUND SURFACE 09 1 -
62211 10 N . . i RESIDUAL 1 . 626.7 GROUND SURFACE 0.0}
1 3| 413 ; +g . M N Red-Orange Fine Sandy Silty CLAY 6257 1 10 P " RESIDUAL
620 | s106- 35 §-— | 625 =+ 2 e 10 NS~ Red-Orange Sitty Fine Sandy CLAY
1 N *e : 555 | 43% NY 82327 35 b §
6171 60 IS [ 617.1 60 I 41416 N NY
T 3 3 5 & : M G Tan-Gray Fine Sandy SILT 07 L 60 N O NY
615 3 5 620
| 8146-+ 86 - S -+ 2158 ‘—*10 8197 o e e e L0
¥ 4 7 14 . .\'21. P M ’\. a2 T a5 s P - Tan-Orange Coarse fo Fine Sandy Silty
i S 1 B O I LN L R TR e w%S: CLAY
610 T "1 5 615 T . i
i 8089 R~ 135 P pomp " Rep—s——" seed— 609.6 13.5 -t \-—-
4 100/0.4 . - {00/0.4 WEATHERED ROCK 8132 T 138 ¥ '! - Tt ‘\‘ 6132 135
6076 + 156 — . oo - 607.6 (Metavolcanic) 15.5 60/0.0 60/0.0® Boring Terminated with Standard
b . . Boring Terminated with Standard Penetration Test Refusal at Elevation 613.2
Penetration Test Refusal at Elevation 607.6 1 ft on Crystalline Rock (Gneiss)
ft on Crystalline Rock (Metavolicanic) i
| 1) Advanced 3-1/4" H.S. Augers to 13.5 feet
1) Advanced 3-1/4" H.S. Augers to 15.5 feet A
Other Samples: i
ST-2(3.0-5.0) 5
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SUMMARY OF LABORATOTY TEST DATA %s&ME

Soil Classification and Gradation

Quality Assurance

S&ME Project #: 1051-11-285 Date Report 2/18/2012
State Project No.: 50000.1.STR20T1B County: Cabarrus Date Tested: 2/10-2/18/12
Federal ID No.: ARRA TIP No. P-5208E

Project Name: Caldwell Park Drive Extension Grade Separation

Client Name:

Simpson Engineers Client Address: Raleigh, North Carolina

EB1-A | SS-1 1-25 A-4(0) 88 55 47 358 | 319 | 47 17 24 12 24 16 8 ND

EB1-A | ST-1 3-5 A-6{(2) 100 83 71 48.6 | 42.5 29 29 23 19 27 16 11 ND 18.7
EB1-A | SS-2 | 3.5-5 A-6/(10) | 93 84 80 69.0 | 61.2 14 20 42 24 40 24 16 ND 30.4
EBI-B{ SS-3 | 35-5 A-6{(0) 95 61 48 37.1 | 34.0 49 15 18 18 26 15 11 ND 16.9
Bl-A | SS-4 | 1-25 | A-2-4{(0) 99 85 62 248 | 202 | 37 43 12 8 21 18 3 ND 19.1
EB2-A { ST-2 3-5 A-7-6{(13) | 100 95 93 78.7 | 69.6 7 23 34 36 41 25 16 ND 25.0
EB2-A | SS-5 | 35-5 | A-7-5|[2D) | 99 99 98 942 | 86.2 2 12 45 41 57 34 23 ND 43.0
EB2-B | SS-6 | 85-10 | A-7-5|(13) | 99 94 89 79.1 1 734 10 16 44 30 45 30 15 ND 17.1

References / Comments / Deviations: ND=Not Detemined.
AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT AASHTO T89: Determining the Liquid Limit of Soils
AASHTO T90: Determining the Plastic Limit & Plastici ex of Soils AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO M145: The Classification of Soils and Soil egdte Mixtures for Highway Construction Purposes
Mal Krajan, ET J\ (-(Z\ 104-01-0703 Abner F. Riggs, Jr.. P.E. Senior Engineer
Technician Name: Signature Certification # Technical Responsibility: Position
This re, not be reproduced, except in full, without the written approval of S&ME, Inc.
3201 Spring Forest Road

S&ME, Inc. Raleigh, NC 27616 Summary Table I
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> S&ME

UNCONFINED COMPRESSION
(ASTM D7012 Method C)

Project: 50000.1.STR20T1B TIP No. P-5208E
Description: Bridge over Back Creek on Caldwell Park Drive Ext.
County: Cabarrus
F.A. Neo.: ARRA
S&ME Job No.: 1051-11-285
Date: 2/22/2012
Tested By: Jason B. Burgess

Sample Boring Depth Recovery RQD Rock Specimen Dimension, in. Area Bulk Density Loading Rate Max. Load Strength Moisture
No. Location (ft) % % Type Length Diameter (inz) (Ib/ft3) (psi/sec) (Ib) (psi) (%)
RS-1 Bl-A 15.0-15.8 100 80 Metavolcanic 4.33 1.98 3.08 174.1 95 88,200 28,636 0.0
RS-2 Bl-A 20.5-21.5 92 82 Metavolcanic 441 1.98 3.08 174.3 87 37,760 12,260 0.1
NOTES: Bulk Density includes any moisture that is within the specimen.

3201 Spring Forest Road
S&ME, Inc. - Corporate

Rock Core Workbook (11-285)
Raleigh, NC 27616

Page 1 of 1



PHOTOGRAPHIC RECORD SHEET 14 OF 15
Bridge over Back Creek on Caldwell Park Drive Extension

Photograph No. 1: This photograph was taken at the North approach looking South
along the center line of —L- alignment.

Photograph No. 2: This photograph was taken from the left side of the —L- alignment
looking West across Bent No. 1.

Photograph No. 3: This photograph was taken from the right side of the —-L- alignment
looking East across Bent No.1.

Photograph No. 4: This photograph was taken from the center line of —-L- looking East
downstream along Back Creek.




PHOTOGRAPHIC RECORD

Bridge over Back Creek on Caldwell Park Drive Extension

Photograph No. 5: This photograph was taken from the center line of —L- looking West
upstream along Back Creek.
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Photograph No.6: This photograph was taken at the South approach looking North
along the center line of —L- alignment.




