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CAUTION NOTICE

THe SUBSURFACL INFORVATION ANO THE SUBSURFACE BIVESTIGATION ON WHCH IY IS BASED WERE MADE FOR THE PUXPOSE OF PREPARING THE SCOPE DF WORK TO BE INSLUDED 1o THE ACOLELST FOR PROZOSAL,
THE VARICUS FIELD BORMG LOGS, ROTR CORES, AND SOX TEST DATA AVALABLE MAY BE REVIEWED OR WSPECTED (N RALTIGH 6Y CONTACYRG THE BT DEIPARYMINT OF TRANSPORTATION,
CEOTECHNCAL ENGWCERNG UNIT AT (%91 107-6650. THE SUBSURYACE PLANS AND REFORTS, FIELD BOAWG LOGS, ROCK CORCS, ARD SO TEST DATA ARE NOT PART OF 19 CONTRACY,

SOL AND RGCK BDUNDARIES WTHN A BOREWOLE ARE BASED OV GEOTECHWCAL INTLRFRETATION LPeESS ENCOUNTERED B A SAWSLE, w/TERERCTED BOUSOARES MAY HOT NECESSARLY REFLECT ACTUAL SUBSLAFACE
CONIITIONS HETHEEN SAMPLED STRATA, AND BOREHOLE W OANAYION MAY NOT MCCESSARLY REFLECT ACTUAL SLASURFACE CONGTIONS BETWEEN BOUNGS, THE LABORATORY SAMPLE DATA AND THE W SITU ON-PLACE}
TEST DATA CAN BE RELIED ON ONLY 1O THE DEGREE OF RELIABLITY MHERENY ®f TH4 STANDARD TEST NETHOD, THE CBSERVED WATER LIVELS 0 505 NOISTURE CONDITIONS INJICATED IN THE SUBSURFACE
MVESTIGATIONS ARE AS RECORDED AT THL TIME OF THE MVESTIGATION, THESE WATER LEVELS DH $G MOISTURE CONDNTIONS MAY VARY CONSIDERABLY WITH TMIL ACCOADNG T CLWATIC CONDITIONS MELUDING
TEMPERATURES. PRETIMTATION, AND WD, A5 HILL AS DTHER NON-CLWANC FACTCRS,

THE QEPARTMENT DOES MOV WARRANT DR GUARANTEC THE SUFFICENGY 03 ACCURACY OF THE IWESTIGATION MADE, OR GPRON F 142 DLRARINENT AS 10 THC TYPE OF MATERIALS AND CONDNTINS 10 BE
ENCOLMTERED. THE BODER O CONTRACTOR 1S CAUTIONED TO MAKE SUCH MOTPENDENT SUBSURFACE INVESTIGATONS AS ME DEEMS NECESSARY 10 SATISFY HUSELF AS T CONDTIONS TO BE ENCOUNTERED ON
THE PROJECT, THE COMTRACYOR SKALL HAVE 50 CLAM FOR ADOITXONAL COMBENSAYION OR FOR AN CXTENSION OF Twil KGR ANY REASON BESILTING FROM THE ACTUAL CONDITIONS ENTOUNTLRED AT THE SITE
DIEFERING FROM THOSE WOCATED ™ THL SUBSUARFACE IFORMATION.

OF TRANSPORTATION AS BEING ACCURATE NOR 1T 1S CONSIDERED 7O 8E PART OF THE PLANS.
SPECIFICATIONS, 0% COMTRACT FOR THD PROJECT.

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON B¥FEAENCES BETWEEN THE
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
L
SOIL_DESCRIPTION GRADATION
SELL GHAIED - TROICATES A GODD REFRESENTATION OF PARTICLE BIZES FAOM FINE TO COARSE,
SOIL 15 CONSIERED 10 BE THE LACCNSOLIGATED, SEM|-CONSOLIGATED, OR WERTHERED EARTH PMATERIALS UNIFERM - INDICATES THAT SDIL PARTICLES ARE ALL APPROKIMATELY THE SAME SIZE, (ALSO
THAT C/N BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN “POORLY GRADEDS
180 BLOVS PER FOUT ACORIING 10 STAOARD PENETRATION TEST MSHTD 1286, ASTH D-1586) SOL G4P-GRADED - INDICATES A MIXTURE DF UNIFDAM PARTIELES OF TWO OR MORE SIZES.
CLASSIFICATION IS BASED DN THE BASHTO SYSTEM, BASIC DESCRIPYIONS CENERALLY PRCLUDES ANGULARITY OF GRAINS
CONSISTENCY, COLOR, TEXTURE, HOISTURE, ASHTD L ABSIFICATION. D OTHER PERIERT F. FhcToRs SukH Y U DHedN:
45 HINERALOCILAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, EYC, EXpMPLEs THE ANGULARITY OR RDUNDNESS OF SOTL. GRAINS 15 DESIGNATED BY THE TERMS ANGULAR,
VERY STFF, G0 SUIY (LI ST Wi STERGEDOED FIE SHD LNEAS HEHT PUSTIS A4 SUBANGUL AR, SUBROUNDED, 07 ROUNDED,
, SOIL_LEGEND AND AASHID CLASSIFICATION MINERALOGICAL COMPDSITION
GENERAL GRAMJLAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAGLIN, ETC, ARE USED [N DESCRIFTIONS
CLASS. (< 357 PASSING *200) 1> 367 PASSING *289) DRGANIC MATERIALS WHENEVER THEY ARE CONGIDERED OF SIGNIFICANCE.
BROUP A |a-3] a2 a4 [A-5[a-6] a7 | gy, 82 | A4, 85 o COMPRESSIBILITY
TLASS, A-I-aéh-l-h b2-4[a-2-5ln-2-6la-2-7 ie| A3 |A6A7 sum:‘uv COMPRESSIBLE . Llim:l] L:M}; LESS THAN a1
ranveT R e ATELY COMPRESSIBL LIOUID LIMIT EDUAL 1O 31-58
SYMBOL Besoinges Ay R »ﬁv COMPRESSIBLE Tlooth LT CREATER" Thin 50
% PASSIG P PERCENTAGE OF MATERIAL
“1e MicK, @ %z
IR - N T SOLS | o | PEAT DBEANIC MATERT Z’Sfﬁ? s'tlmém QIHER ATERIAL
s 28 |15 #x [25 wtf1 |35 s |3 s wxfas e fs mafas eeifs e TRACE OF DRGANIC MATTER 2 - 32 3452 TRACE 1104
LITILE OAGANIC MATTER 3-8 5 - 12% UTE 19 - 28
L LpT 40 yoxfat ay fa vocat wi Jag o 40w b o m] spns g MODERATELY DRGARIC 5-@% 12 - 207 SOME 26 « 357
e I I R o I e T L T T L ot MLy | HIGHY 0RGANIC ey 200 HIGHLY 35U AND ABOVE
GROUP BOEX L} 1] ] 4 Loz be]is me e MX MD(-ZR‘A_;EDF DRGANIC GRDUND WATER
AMOUN 0)
md :‘m ST rms. eme | sty or cLavey | swry | cuavey m;,;m saiLs v . VATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
GRAVEL,
WIS | Swp  [o°00| CRAVEL AND SAND | SDILS | SOILS TIER ¥y STATIC WATER LEVEL AFTER 24 powrs
TER.RATING by
W A EXCELLENT 10 OGO £AIR 7O PODR F:&Rw R N ey PERCHED WATER, SATURATED ZDNE,OR WATER BEARING STRATA
SUBGRADE
PLOF A-7-5 SUBGROUP IS < LL - 38 1Pl OF A-7-5 SUBGROUP IS = LL - 38 OMp- sermo on seee ] 7
CONSISTENCY DR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD | RANGE DF UREONFINED o P ———,
COMPACTNESS OR ROADWAY EMBANKMENT IRE)
PRIMARY SOIL TYPE PENETRATION RESISTENCE|  COMPRESSIVE STRENGTH oPToN TEST BORING
CONSISTENCY N-VALUEY (TONS/F 3 WITH SDIL DESCRIPTION svst b W/ CORE
GEMERALLY VERY LOOSE “ st SYMBOL €p  suser sorire O spt NvaLee
SENERALL LOOSE 410 18 . SPT REFUSAL
MATERIAL MEDIUM DENSE 18 10 3 b BRTIFICIAL FILL IAF) OTHER .Q CORE BOAING @& RE
(NON-COHESIVE} vegsfsgma 3 ;ge 58 THAN RDADWAY EMBANKMENT .
VERY SO°T = g v == INFERRED SOIL BOUNDARY O MOMITORING WELL
CENERALLY SOFT 27104 8.25 10 850 77 INFERAED ROCK PIEZOMETER
oo e . o1 85 T0 18 T Iemes e A statation
R 1702 wvmyd  ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR
CORESIVE) VERY STIFF 15 70 33 2 Y04 O INSTALLATION
HARD 39 2 287828 o & oe o‘mscnm oF
TEXTURE OR GRAIN SIZE ns K STRUCTLRES @  cow oemoncren Test
1.5, §70. SIEVE S1ZE 4 1 a@ en B0 278 ®  SOUNDING ROD
OPENING Mbt) 476 208 042 .25 8075 BOSI ASSREVIATIONG .
BOULDER cosBLE GRAVEL s e SILT cLar R - AUGER REFUSAL MED, - MEDIUHM VST -~ VANE SHERR TEST
(BLDR.) 108 ) . (CeE 202 * 5o &L €L BT - BORING TERMINATED MIEA, « MICACEOUS WEA. - WEATHERED
€L~ CLAY HOD. ~ MODERATELY 7Y = UNIT WEIGHT
gfz‘g" " 3?25 72 28 828 808 B0y CPT » CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT VEIGHT
. CSE. - COARSE DRG. - ORGANIC
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONG
- — - OPT - DYNAMIC PENETRATION TEST SAP. - SAPROLITIC 5 - BULK
SOIL WOISTURE SCALE F:)ig":ﬂ"i‘g,’g&‘“ GUIDE FOR FIELD MOJSTURE DESCRIPTION | o - yOID RATID SD, - SAND, SANDY 55 - SPLIT SPOON
£ - ENE St. - SILT, SILTY 5T - SHELBY TUBE
- SATURATED ~ USUALLY LIDUID; VERY WET, USUALLY FO5S. ~ FOSSILIFEROUS Sl - SLIGHTLY RS = ROCK
ST FROM BELOW THE CROUND WATER TaBLe | FBAC.~ FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
WL, L. iouo LT :?Anz.‘é ::mnems o ;‘giwns CONTENT CBR - CH?.TIEDRNIA BEARING
s CVET -t SEMISOLID; REOUIRES DRYING TO -
e ATTAIN DPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT FROJECT
L prastic umir —
DAILL UNITS: ADYANCING TOOLS: HAMED +
- MOIST - 0% SOLIDI AT OR NEAR OPTIMUM MOISTLRE 7] autosaTic ana,
oML DPTIMUM MOISTURE 0 ] cuar sits el |
L] SHRINKAGE LTMIT _ MOBILE 8- __
. DAY - o) REDUIRES ADDITIONAL, WATER TQ D & CONTINUOUS FLIGHT AUGER CORE SIZEs
ATTAIN OFTIMUM MOISTURE BK-51 [27 o roviow auseas e
PLASTICITY [ cveesse (2] weno raceo Fvcen aits v
PLASTICITY INDEX tPD) DRY STRENGTH
) TUNG.-CARBIDE INSERTS
NONPLASTIC v-5 ' VERY LOW X eme-sse [On-
LOW PLASTILITY 515 SLIGHT casiig  [X] W/ ADVANCER
HED, PLASTICITY 16-25 MEDIUM ] rosreats worst 0 . HAND TDOLS:
HIGH PLASTICITY 26 DA MORE HIGH LE Hols TRICONE . *SVEEL TEETH 8 POST HOLE DIGGER
COLOR 0 [2] micoe, . -vweconn, HAMD AUGER
= ) cose orr L] sowone noo
OESCRIPYIONS HAY INCLUDE COLOR OR LOLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-CRAY). Ll
MODIFIERS SUCH AS LIGHT. DARK, STREAKED, ETC. ARE USED TO DESCRIBE ASPEARANCE, 0. 0. ] VANE SHEAR TEST
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ROCK DESCRIPTIDN

TERMS AND DEFINITIONS

HARD ROCK 15 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.

SPY REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TQ OR LESS THAN &) FDOT PER 6B BLOWS.
IN MOMN-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 15 OFTEN REFRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ME TYPICALLY DIVIDED AS FOLLONS

ALLUYIUM ALLUV.S ~ SOILS THAT BAVE BZEN TRANSPORTED BY WATER,

AOUIFER -~ A WATER BEARING FORMATIDN OR STRATA.

ARENACEQUS ~ APPLIED TO RDCKS THAY HAVE BEEN DERIVED FROM SAND DR THAT CONTAIN SAND,
ARGILLACEDUS - APPLIED YO ALL ROCKS OR SUBSTANCES COMPDSED OF CLAY MINERALS,

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELO SPT N VALUES > 180
ROCK (WR} BLOWS PER FOOT IF TESTED,
CRYSTALLINE 727 <77 | FINE 10 COARSE GRAIN IGNEOUS AND METAMORFHIC ROCK THAT
AOCR (CF 7244 WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE,
; m GNEISS, GABBAD, SEHIST, EYC.
NON-CRYSTALLIG  f—=—————| FINE 1O COARSE GRAIN METAMORPAIC AND NON-COASTAL PLAIN
ROCK NCR) |- SEDIMENTARY ROCK THAT WOULD YEWLD SPT REFUSAL IF TESTED, HOCK TYPE
INCLUDES PHYLLITE, SLATE, SANDSTONE, EYC.
LOASTAL PLAIN I CDASTAL PLAIN SEOIMENTS CEMENTED INTO RDCK,BUT MAY NOT YVIELD
SEDIMENTARY ROCK I T 15PT REFUSAL, ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
icP) L] sHeLL BEDS.ETC
WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGE UNDER

HAMMER IF CRYSTALLINE,

VERY SLIGHT ROUK GENERALLY FRESH, JOINTS STAINEO, SDMT JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,

¥ SLLY CRYSTALS DN A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
DF A CRYSTALLINE NATURE.
SLiGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UR 70

5L 1 INCH. OPEN JDINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME DCCASIONAL FELDSPAR
CRYSYALS ARE DULL ANO DISCOLDRED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS,

MODERATE SIGNIFICANT PDATIONS OF ROCK SHOW DISCDLORATION AND WEATHERING EFFECTS. M

1400} GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY, ROCK HAS
DULL SOUNO UNOER HAMMER BLONS ANO SHOWS SIGNIFICANT LOSS DF STRENGTH AS COMPARED
WITH FRESH ROCK.

MODERATELY  ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAINED, IN GRANITOID ROLKS, ALL FELDSPARS DULL

SEVERE AND DISCOLORED AND & MAJORITY SHOM KADLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH
MOD.SEV.)  AND CAN BE EXCAYATED WITH A GEOLOGIST'S PIGK, ROCK GIVES 'CLUNK’ SOUMD WHEN STRUCK,
£ T 0 T R
SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
18EV.H IN STRENGTH TD STRONG SOIL, IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINLZED TO SOME
EXTENT. SOME FRAGMENTS OF STROMG ROCK USUALLY REMAIN.
[F_TESTED, YIELDS SPT N YALUES > |88 BPE

VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED DR STAINED, RUCK FABRIC ELEMENTS ARE DISCERNIBLE BUT

THE MASS 1S EFFECTIVELY REDUCED YO SOIL STATUS, WITH ONLY FRAGMENTS OF STHONG ROCK

| ROCKS OR LUTS MASSIVE RDCK,

v SEVS
REMAINING, SAPROLITE IS AN EXAMPLE DF ROCK WEATHERED TO A DEGREE SUCH THAT DMLY MINOR
VESTIGES OF VHE ORIGINAL ROCK FABRIC REMAIN, [F_TESTED, YIELDS SPY N VALUES < [@9 BPF
COMPLETE  ROCK REDUCED TO SOIL, ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
SCATTERED CONCENTRATIDNS, QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS, SAPROLITE IS
ALSO AN EXAMPLE.
ROCK HARDONESS .
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICX, BREAKING OF HAND SPECIMENS REOUIRES

SEVERAL HARD BLOWS DF THE GEOLOGIST'S PICK.
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED
TO DETACH HAND SPECIMEN.
MODERATELY CAN BE SCRATCHED BY XNIFE OR PICK. GDUGES OR GROOVES YO 0.25 INCHES DEEP CAN BE
HARD EXCAVATED BY HARD BLOW OF A GEQLOGIST'S PICK. HANO SPECIMENS CAN BE DETACHED
BY MODERATE BLOWS.

OR HAVING A HOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, £7C.

ARTESIAN, ~ GROUMD WATER THAT 1S UNOER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL

AT WHICH IT §5 ENCOUNTERED, BUT WHICH DQES NOT MECESSARILY RISE T0 08 ABOVE THE

GROUND SURFACE.

CALCAREDUS (CALE.} + SUILS THAT CONTAIN APPRECIABLE AMOUMTS OF CALCIUM CARBONATE.

LOLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAYITY ON SLOPE OR AT BOTYOM

DF SLOPE, .

CORE RECOVERY (REC,) - TOTAL LENGTH (F ALL MATERIAL RECOVERED IN YHE CORE BARREL DIVIDED 8Y TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF 1GAEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT

e - THE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE 1S INGLINEO FROM THE
HORIZONTAL.

DIP DIRECTION (BIP AZIMUTH) - THE DIRECTION OR BEARING [¥ THE HORIZOWTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FaisT - A FRACTURE OR FRACTURE ZOME ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLDSELY SPACED PARALLEL PLANES,

FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOO PLAIN iFP)~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS QEPODSITED BY

THE STHEAM,

FORMATION (FMJ» A MAPPABLE GEULOGIC UNIT THAT CAN BE RECOONIZED AND TRACED IN
THE FIELD.

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCLURRED.

LEDGE - A SHELF-LIKE RIOGE DR PRDJECTION OF RDCK WHOSE THICKNESS IS SMALL COMPARED TO
175 LATERAL EXTENT,

LENS - A BODY OF SOIL DR ROCK THAT THINS OUT IN ONE DR MGRE DIRECTIONS.

MOTTLED e4OT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLDRS,MOTTLING IN

SOILS USUALLY [NDICATES POOR AERATION AND LACK OF DOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIDUS STRATLM,

RESIDUAL (RES) SOIL, - SOJi. FORMED IN PLACE BY THE WEATHERING OF ROCK,

BOCK_DUALITY DESIGNATION IROD) - A MEASURE DF ROCK OUALITY DESCRIBED BY TOTAL LENGTH DE

ROCK SECMENTS EOUAL TD DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE,

SAPROLITE [SAP) - RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE

PARENT ROLX,

SILL - AN INTRUSIVE BOOY OF JONEDUS ROCK OF APPROKIMATELY UNIFDRM THICKNESS AND

RELATIVELY THIN COMPARED WITH ITS LAYERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL

0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS,

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTIDN ALONG A FAULT DR
SLIF FLANE,

STANOARD PENETRATION TEST IPENETRATION RESISTANCE) ISPT) - NOMBER OF BLOWS (N OR BFF) OF

ﬁf,?;m E’:ﬁ :g E';gﬁ:i?eg“,,f °§’§§&”§,§P§“§*§i;}§§§ f:é;azai?ﬁg"gzg B‘):Ntl;fmogt.;g gf’?&: A 149 LB, HAMMER FALLING 38 INCHES REQUIRED TO PRDDUCE A PENETRATION OF 1FDOT INTO SOIL wITH
POINT O # CEOLDGISTS PICK. ¢H iNn;c‘qugrrsgeR rg:ngg:‘?ssmx SPOON SAMPLER, SPT REFUSAL 1S PENETRATION EOUAL 10 DA LESS
soe1 CAN BE GROVED GR GOUGED READILY BY KHIFE DR PICK, AN BE EXCAVATED IN FRAGMENTS ‘ '
FROM CHIPS TO SEVERAL INCHES IN 5IZE BY MODERATE BLOWS DF A PICK PDINT, SMALL, THIN SIRATA CORE RECOVERY ISREC.) - TOTAL LENGTH OF STRATA MATERTAL RECOVERED DIVIDED BY TOTAL LENGTH
PIECES AN BE BROKEN BY FINGER PRESSURE. OF STRATIM AND EXPRESSED AS A PERCENTAGE.
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK, PIECES 1 INCH STHATA ROCK QUALITY DESICNATION (SROD) - A MEASURE OF ROCK DUALITY DESCRIBED BY
SOFT DR MORE IN THICKNESS CAN BE BROKEN BY FIKGER PRESSURE. CAN BE SCRATCHED READILY BY T R B Lo A mATUM EQUAL 70 DR CREATER THAN 4 IKCHES DIVIOED BY THE
FINGERNAIL, ) .
FRACTURE SPACING BEDDING I0PSOIL 1S~ smFAc§ SOILS USUALLY CONTAINING DRGANIC MATIER,
IERM SPACING i i BENCH MARK: _
VERY WIDE WORE THAN 1B FEET VERY THICKLY BEODED » 4 FEET
WIDE 3 10 18 FEET THICKLY BEDOED 15 - 4 FEET = RS o7
WOGERATELY CLOSE 170 3 FEET THINLY BEODED BB - 15 FEET e ATION: _ .
CLOSE " @46 10 1FEET VERY THINLY BEDDED 8.3 - 8,16 FEET
VERY CLOSE LESS THAN 85 FEET THICKLY LAMINATED 8,828 - 8.83 FEET NOTES:
THINLY LAMINATED < 8,288 FEEY -

INDURATION

FOA SEDIMENTARY ROCKS, INQURATION 15 THE MARDENING OF THE MATERIAL B8Y CEMENTING, HEAT, PRESSURE, £1C,

RUBBING WITH FINGER FREES NUMEROUS GRAINSS
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
BREAKS EASILY WHEN HIT WITH HAWER,

GRAINS ARE DIFFICLLY 10 SEPARATE MITH STEEL PROBE
DIFFICULT TO BREAK WITH HAMMER,

SHARP HAMMER BLOWS REOUIRED YO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

FRIABLE
MODERATELY IHOURATED
INDURATED

EXTREMELY INDURATED

REVISED 09723709




BORING LOCATION MAP
BRIDGE #7 OVER TRIBUTARY
OF McGALLIARD CREEK
ON SR 1726 (HIGH PEAK ROAD)
BURKE COUNTY




SHEET

NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT Shithit
WBS 17BP.13.R.40 (TP NA [ counTY BURKE | GEOLOGIST Eliiott, D. C.
SITE DESCRIPTION BR. NO. 7 ON SR 1726 (HIGH PEAK RD) OVER A CREEK GROUND WTR (f
BORING NO. B-1 STATION 11+89 OFFSET 11 fLRT ALIGNMENT -L- 0HR. 9.1
COLLARELEV. A |19, % |TOTALDEPTH 18.0ft NORTHING 733,680 EASTING 1,227,874 24 HR. 9.4

DRILL RIGHAMMER EFFJ/DATE  AFO0071 CME-550X 72% 09/03/2009

| DRILL METHOD NW Cas]ng wi Advancer

| HAMMER TYPE  Automatic

DRILLER Coffey,

Jr., C.

| START DATE 10/21/11

[ coMP. DATE 10/21/11

| SURFACE WATER DEPTH NIA

DRIVE
ELEV
) ELEV

@ | @

DEPTH

BLOW COUNT

BLOWS PER FOOT

0.5ft

ostt | ostt | Jo 25 50 7S

100

SAMP.
NO.

\/

MO

L
e}
G

SOIL AND ROCK DESCRIPTION
ELEV, (fl)

DEPTH (B)f

GROUND SURFACE

0.0]

8.0

10.0

Ny
L\
Fee — — — —]
=

P

20

100/.4

815

L
——
—

NCDOT BORE SINGLE 178P.13.R_BORELOGS.GPJ NC_DOT.GDT 143411

1007.2
0/0.0

ROADWAY EMBANKMENT
BRN/REDVBLK SILTY FINE SAND W/
WOOD DEBRIS

73

n
n
-
L]
-
n
-

~ ALLUVIAL
+___SAND W/ GRAVEL AND COBBLES

SAPROLITE
BRN/GRAY/RED SILTY SAND,
WEATHERED ROCK SEAMS FROM 13.2
TO 14.5

'WEATHERED ROCK )
BRN/GRAY/RED, SOME MICA

81
Lt

' CRYSTALLINE ROCK
\ GRANITIC GNEISS

_Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at Depth
18,0 ft IN CRYSTALLINE ROCK, 0.4'




NCDOT BORE SINGLE 17BP.13.R_BORELOGS.GPJ NC DOT.GDT TH31

SHEET

@ BORELOG REPORT | B 5ot
WBS 17BP.13.R.40 [P N | COUNTY BURKE | sEOLOGIST Eliott, D. G.
SITE DESCRIPTION BR. NO. 7 ON SR 1726 (HIGH PEAK RD) OVER A CREEK GROUND WTR (ft)
BORINGNO. B2 STATION 12+32 OFFSET 41ILT ALIGNMENT -L- O HR. 7.3
COLLAR ELEV. -NiA- |{{Q,q | TOTALDEPTH 14.8 NORTHING 733,651 EASTING 1,227,911 24 HR. 14.6
PRILL RIG/HAMMER EFFJDATE AFO0071 CME-550X 72% 09/03/2009 | DRILL METHOD  NW Casing w/ Advarncer HAMMER TYPE  Aulomatic
DRILLER Coffey,Jr,C. | STARTDATE 10/21/11 COMP.DATE 10/21/11 | SURFACE WATERDEPTH N/A
DRIVE BLOW COUNT | |- BLOWS PER FOOT SAMP. L
B | EEv (PR o 25 s :o RFO 5 100 VEE SOIL AND ROCK DESCRIPTION
() 0.5 | 0.5ft | 0.5t i ; ) NO. |/moll G| Etev. DEPTH (i
GROUND SURFAGE ,,,, 0.0
| o ROADWAY EMBANKMENT
| L BRN/RED, SOME MICA, SILTY SAND W/
| o WOOD DEBRIS
i l i
1 7 4 1@ M I
\ \/7 i 83
08 \ SAPROLITE ,
5 27 71 \. M BRN/TAN/RED, SOME MICA, SILTY SAND
B |
e (L2 — 5
WEATHERED ROCK :
B 60/0.08% NO DESC. =5
CRYSTALLINE ROCK I
CRYSTALLINE GRANITIC GNEISS

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at Depth
14.8 it IN GRYSTALLINE ROCK, 0.5’




NCDOT BORE SINGLE 178P,13.R_BORELOGS.GPJ NC DOT.GDT 11/3/11

SHEET

& BORELOG REPORT b ofb
WBS 17BP.13.R.40 [P NA | COUNTY BURKE | EOLOGIST Ellott, D. C.
SITE DESCRIPTION BR. NO. 7 ON SR 1726 (HIGH PEAK RD) OVER A CREEK GROUND WTR (ft)
BORING NO. B-3 STATION 12+26 OFFSET 14 ft RT ALIGNMENT -L- 0 HR. 6.2
COLLARELEV. N/A- |9, § | TOTALDEPTH 15.7f NORTHING 733,646 EASTING 1,227,891 24 HR. 9.8
DRILL RIGHAMMER EFFJDATE AFO0O71 CME-S50X 72% 09082009 | DRILLMETHOD NW Casing W/ Advancer HAMMER TYPE  Automalic
DRILLER Coffey, Jr., C. | START DATE 10/18/11 COMP, DATE  10/18/11 | SURFACE WATER DEPTH N/A
DRIVE ) AMP. L
S| e [P BLOWCONT BLOWS PER FOOT e V2B SOIL AND ROCK DESCRIPTION
( ) 0.5f | 0.5ft | 0.5 | |0 ® P 78001 | No. L Aol 6| Eev.am DEPTH (1]
GROUND SURFAGE 09
T ] ROADWAY EMBANKMENT
i H BRN/RED, SOME MICA, SILTY SAND
|
N 45 | lC
3 2 4 ‘5\ ‘P&V k| 6.2
N ALLGVIAL
~ SAND W/ GRAVEL AND GOBBLES 84
a5 ~ w SAPROLITE
533 | T Sedr M BRN/RED/TAN, SOME MICA, SILTY SAND
o
. ~ - -
T~ 137
145 WEATHERED ROCK
157 [10073 Joo L DKBRN/RED/GRAY, SOME MICA 154
o00.0 ’ \ CRYSTALLINE ROCK l
GRANITIC GNEISS

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at Dapth
15.7 ft IN CRYSTALLINE ROCK, 0.3




PROJECT REFERENCE

N, SHEET NO.

17BP.I3.R.40-Structure 10007 |
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL. _DESCRIPTION GRADATION
WELL_GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE T0 COARSE.

SOIL 1S 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

180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T208, 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

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE;

VERY STIFF, GRASILTY CLAY, MOIST WITH INTERBEDDED FIKE SAND LAYERS.HGHLY PLASTIC, A-7-6

POORLY GRADED)

UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSQ
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS ANGULAR,

SUBANGUL AR, SUBROUNDED, OR ROUNDED,

SOIL LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS

CLASS. (< 357 PASSING *2@) (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.

GROUP a-1 A-3 A-2 a4 [a5]a6 a7 COMPRESSIBILITY

CLASS, SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31

MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-5@

SYMBOL HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50
% PASSING SILT- PERCENTAGE OF MATERIAL

“1e 56 MX GRANULAR MUCK, GRANULAR  SILT - CLAY

=40 |30 mx[se Mx|51 My SOILS gé?rjs PEAT ORGANIC MATERTAL S0ILS S0ILS THER MATERIAL

= 200 16 MX 125 MX|1@ MX|35 MxX|35 MX|35 MX]|35 Mx|368 MN |36 MN|36 MN|38 MN TRACE OF ORGANIC MATTER 2 - 3% 3 -5% TRACE 1-10%

LITTLE ORGANIC MATTER 3 - 5% § - 124 LITTLE 18 - 20%
LIOUID LIMIT 40 x| 41 MN (40 Mx 141 1N |40 bax 41 M8 e mx[ 40NN gon g wiTH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357
PLASTIC INOEX | & MX NP f1@ Mx {18 MX ]I MN 1) MN |18 MX 10 MX[11 MN | 11NN LITTLE OR HIGHLY HIGHLY ORGANIC 0% 5207 HIGHLY 357 AND ABOVE
GROP INDEX [} [ a 4 ux |8 M [12 Mx[16 mx|No MX mgimésm ORGANIC GROUND WATER
S0

tolSUALJL;PES g;gc;‘::gs- FINE | SILTY OR CLAYEY SILTY | CLAYEY ORGANIC s v _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING

F M " MATTER
MATERIALS | sap  [O°ND| CGRAVEL AND SAND | SOILS | sOlLs A A STATIC WATER LEVEL aFTER 24 HoURs
GEN. RATING PW

s A EXCELLENT TO GOOD FAIR TO POOR FS'IJF:JRTO POOR | uNsurTenLE Vew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
SUBGRADE

OAN- SPRING OR SEEP

PI OF A-7-5 SUBGROUP IS = LL - 3@ ;PI OF A-7-8 SUBGROUP IS > LL - 30

CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED pR—
PRIMARY sOIL Type | FOMPACINESS OR | penerRaTION RESISTENCE | — COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) @ o o TEST BORING SAMPLE
CONSISTENCY (N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION vt eMT DESIGNATIONS
S - BULK SAMPLE
GENERALLY VERY LOOSE “ SOIL SYMBOL P euser sorinG
CRANULAR LOOSE 470 10 §5 - SPLIT SPOON
MATERIAL MEDIUM DENSE 18 T0 30 N/A ARTIFICIAL FILL (AF) OTHER CORE BORING SAMPLE
F DENSE 30 70 5@ MBA!
(NON-COHESIVE) VERY DENSE = THAN ROADWAY EMBANKMENT a7 - SHELBLYE TUBE
—— ~— INFERRED SOIL BOUNDARY SAMP!
VERY SOFT 2 <@.25 O  MoMITORING wELL
GENERALLY S0P T 2704 .25 10 a.50 S77=/77= INFERRED ROCK LINE RS - ROCK SAMPLE
- MEDIUM STIFF 4708 SN PIEZOMETER
SILT-CLAY @.5 10 1.0 A eTaLLATION RT - RECOMPACTED TRIAXIAL
MATERIAL STIFF 8 70 15 1702 Ty ALLUVIAL SOIL BOUNDARY SAMPLE
(COHESIVE) VERY STIFF 15 70 30 270 4 SLOPE INDICATOR
HARD >3e >4 25/025 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING
ROCK STRUCTURES RATIO SAMPLE
TEXTURE OR GRAIN SIZE O o1 nvaLE
U.S. STD, SIEVE SIZE 4 12 40 &0 200 270 @ SOUNDING ROD SPT REFUSAL
QPENING (MM) 476 200 042 @25 0075 0053
v . ABBREVIATIONS
BOULDER COBBLE GRAVEL csmn SL“:{E SILT cLaY AR - AUGER REFUSAL HI - HIGHLY 2 - MOISTURE CONTENT
(BLDR.) (aB.) (GR.) (CoE. 804 & S0, (sL (L) BT - BORING TERMINATED MED. - MEDIUM V - VERY
CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST
CRAIN MM 305 7 2.0 2.25 .85 0.005 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED
SIZE N 12 3 CSE. - COARSE NP - NON PLASTIC 7Y = UNIT WEIGHT

SOIL MOISTURE - CORRELATION OF TERMS

SOIL MOISTURE SCALE

FIELD MOISTURE

GUIDE FOR FIELD MOISTURE DESCRIPTION

OMT - DILATOMETER TEST

DPT - DYNAMIC PENETRATION TEST
e - VOID RATIO

F - FINE

FOSS. - FOSSILIFEROUS

FRAC. - FRACTURED, FRACTURES
FRAGS. - FRAGMENTS

ORG. - ORGANIC

PMT - PRESSUREMETER TEST
SAP, - SAPROLITIC

SO0, - SAND, SANDY

SL. - SILT, SILTY

SLI - SLIGHTLY

TCR - TRICONE REFUSAL

)4~ DRY UNIT WEIGHT

EQUIPMENT USED ON SUBJECT PROJECT

DRILL UNITS:

L]

MOBILE B- __

ADVANCING TOOLS:

CLAY BITS

HAMMER TYPE:

AUTOMATIC [;] MANUAL

(ATTERBERG LIMITS) DESCRIPTION
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY
(SAT.) FROM BELOW THE GROUND WATER TABLE
LL Llgui LIMIT
PLASTIC SEMISOLIO; REGUIRES DRYING TO
RANGE - WET - (W)
® ATTAIN OPTIMUM MOISTURE
PL PLASTIC LIMIT
oM_| OPTIMUM MOISTURE - MDIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE
sL| s LIMIT
REQUIRES ADDITIONAL WATER TO
- BRY - (D ATTAIN OPTIMUM MOISTURE
PLASTICITY
PLASTICITY INDEX (PD) DRY STRENGTH
NONPLASTIC 8-5 VERY LOW
LOW PLASTICITY 615 SLIGHT
MED. PLASTICITY 16-25 MEDIUM
HIGH PLASTICITY 26 OR MORE HIGH
COLOR

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY),
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

BK-51

(o
L
[C1 rorTasLE HaisT

I
(N

CME-45C

CME-550X

HHOHIO0O0OROE

6" CONTINUQUS FLIGHT AUGER
8" HOLLOW AUGERS

HARD FACED FINGER BITS
TUNG.-CARBIDE INSERTS

CORE SIZE:
B -

-H_=

CASING D W/ ADVANCER
TRICONE __ *STEEL TEETH
TRICONE __ * TUNG.-CARB.

CORE BIT

HAND TOOLS:
[C] rost HoLe piccer

[L] wano aucer

D SOUNDING ROD
D VANE SHEAR TEST
LJ

REVISED 02/23/06




PROJECT REFERENCE NO. SHEET NO,

I7BP.I13.R.40-Structure (0007 1A

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING

UNIT

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

HARD ROCK IS 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 @.I FOOT PER 60 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:

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
ROCK {WR) BLOWS PER FOOT IF TESTED.

CRYSTALLINE <77 <77 { FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
ROCK (CR} \’l‘ \f‘ 7] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
ﬁﬁ GNEISS, GABBRQ, SCHIST, ETC.

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

ARGILLACEQUS - APPLIED TO ALL ROCKS OR 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 TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREQUS {CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN

~| SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE

ROCK (NCRY INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC,
COASTAL_PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SEDIMENTARY ROCK T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTEQ
icP) L ! SHELL BEDS.ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER

HAMMER IF CRYSTALLINE.
VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,

v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO

(SL1) 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.

MDDERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
(MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY., ROCK HAS
DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH ROCK.
MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE L0SS OF STRENGTH
{MOD. SEV.) AND CAN BE EXCAVATED WITH A GEOLOGIST’S PICK. ROCK GIVES *CLUNK' SOUND WHEN STRUCK.
IF_TESTED, WOULD YIELD SPT REFUSAL
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
(SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME

EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
IF_TESTED, YIELDS SPT N VALUES > 188 BFF

VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT

vV SEV.) THE MASS [S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK

REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR

VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF Tl JELDS SPT N VALUES < 188 BPF
ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
SCATTERED CONCENTRATIONS, QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
ALSO AN EXAMPLE.

COMPLETE

ROCK HARDNESS

CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES

SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.

HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
TG DETACH HAND SPECIMEN.

MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE

HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK., HAND SPECIMENS CAN BE DETACHED

BY MODERATE BLOWS.

VERY HARD

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
QF SLOPE.

CORE RECQVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRGSS THE STRUCTURE OF ADJACENT

ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE

HORIZONTAL.

DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP,MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL PQOSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED 8Y

THE STREAM,

FORMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
THE FIELD.

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.

LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO

ITS LATERAL EXTENT,

LENS - A BODY OF SOIL OR ROCK THAT THINS QUT IN ONE OR MORE DIRECTIONS.

MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN

SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM,

RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QOUALITY DESCRIBED BY TOTAL LENGTH OF

ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE

PARENT ROCK.

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND

RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL

TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
SLIP PLANE. .

STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)QOF

Mot B B i ALSSURE OF KNIPE DR FICK g A 140 LB HAMMER FALLING 38 INCHES REQUIRED T0 PRODUCE A PENETRATION OF | FOOT INTO SOIL WITH
POINT OF 4 GEQLOGIST'S PICK A 2 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
. THAN @.1 FOOT PER 60 BLOWS.
SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
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
SIECES CAN BE BROKEN BY FINGER PRESSURE ' OF STRATUM AND EXPRESSED AS A PERCENTAGE.
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY DESIGNATION (SRON - A MEASURE OF ROCK OUALITY DESCRIGED 8Y
SOFT OR MORE IN THICKNESS £l BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
FINGERRALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FRACTURE SPACING BEDDING TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
IERM SPACING IERM THICKNESS BENCH MARK; SURVEY INFORMATION PROVIDED BY MATTERN & CRAIG
> 4 FEET -
VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDOED ~
WiDE 370 10 FEET THICKLY BEDDED L5 - 4 FEET .
THINLY BEDDED a.16 - 1.5 FEET = ELEVATION: _ FT.
MODERATELY CLOSE 170 3 FEET
CLOSE 16 T0 1 FEET VERY THINLY BEDDED 0.3 - 0.6 FEET
VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0,008 - 0.63 FEET NOTES:
) THINLY LAMINATED < 0.088 FEET -
INDURATION

FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.

RUBBING WITH FINGER FREES NUMERQUS GRAINS;
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
BREAKS EASILY WHEN HIT WITH HAMMER,

FRIABLE

MODERATELY INDURATED

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DIFFICULT TO BREAK WITH HAMMER.

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

INDURATED

EXTREMELY INDURATED

REVISED 02/23/06




SITE LOCATION PLAN

siwe: FROEHLING & ROBERTSON, INC.
e o PROJECT REFERENCE NO.: 17BP.13.R.40 F&R PROJECT NO.: 63P-0198
Engineering Stability Since 1881 1.D. NO.: N/A [F-A PROJECT NO.. N/A COUNTY: Burke
2505 Hutchison-McPonald Road PROJECT DESCRIPTION: Bridge #007 on SR 1726 over McGalliard Creek
Charlotte, North Carolina 28269 [USA SITE DESCRIPTION: Bridge #007 on SR 1726 over McGalliard Creek
® T 704.596.2889 | F 704.596.3784 ST : e AT DRAWING
1881 wow fandr.com RAWN BY: R. Kra H Y: M. Walko, P.E. No.: 1
DATE: February 2013




NC GRID

_—

NAD 83/NSRS 2007

McGACETAR

\S

V4

RIBY

O

SCALE (FEET) sinvce FROEHLING & ROBERTSON, INC.
0 5' 15' Engineering Stability Since 1881
| e e |
1"=15' 2505 Hutchison-McDonald Road
Charlotte, North Carolina 28269 1USA
® : T 704.596.28891F 704.596.3784
1881 www.fandr.com

BORING LOCATION PLAN

PROJECT REFERENCE NO.: 17BP.13.R.40

F&R PROJECT NO.: 63P-0198

1.D. NO.: N/A | F.A. PROJECT NO.: N/A

COUNTY: Burke

PROJECT DESCRIPTION: Bridge #007 on SR 1726 over McGalliard Creek

SITE DESCRIPTION: Bridge #007 on SR 1726 over McGalliard Creek

DRAWING

DRAWN BY: R. Kral CHECKED BY: M. Walko, P.E.

No.: 2

DATE: February 2013 SCALE: 1"=15'




£ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET

Ll BORELOG REPORT

NCDOT BORE SINGLE 63P-0198-0007 - GROUP 2 BRIDGE 007.GPJ NC_DOT.GDT 2/15/3

WBS 17BP.13.R.40 I TIP N/A l COUNTY Burke | GEOLOGIST R. Kral
SITE DESCRIPTION Bridge 007 on SR 1726 over McGalliard Creek Tributary GROUND WTR (ft)
BORING NO. B-4 STATION 12+13 OFFSET 13 ftRT ALIGNMENT -L- 0 HR. 8.0
COLLARELEV. 1,148.8 ft TOTALDEPTH 19.5ft NORTHING 733,648 EASTING 1,227,894 24 HR. 11.0
DRILL RIG/HAMMER EFF./JDATE F&R3763 CME-550X 81% 12/15/2011 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER C. Boyce START DATE 11/12/12 COMP. DATE 11/12/12 I SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE(E)T H . 5 s 100 v 0 SOIL AND ROCK DESCRIPTION
(i) 0.5ft | 0.5ft | 0.5t | |0 2 0 7 0 NO. |/Moll G | ELEV.qy DEPTH (ft)
1150
114881 00 1,148.8 GROUND SURFACE 0.0
1 2 2 1 +3 . M ROADWAY EMBANKMENT
1 AR Brown silty fine SAND (A-2-4), little rock
114531 35 |- - fragments
1145 _:: 3 5 5 % - M
I . \'\I
1140 L11403T 85 SN . 11403 65
- 3| 4 | 15 FYr 551 | 22% RESIDUAL
T co “"*'\;\' cr e v Brown, orange and tan silty fine to coarse
1 . e SAND (A-2-4(0))
1135 | 11353 135 R B ‘\'\’\’_l 1,135.3 135
T 100/0.3 100/0. WEATHERED ROCK
T D R Brown and orange GRANITIC GNEISS
1130371 185
1130 112941 195 | 43 [57/0.2 00107 1,129.3 19.5
T 60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
1,129.3 ft On Crystalline Rock (GRANITIC
GNEISS)
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BORELOG REPORT

SHEET

WBS 17BP.13.R.40 | TIP N/A I COUNTY Burke | GEOLOGIST R. Kral

SITE DESCRIPTION Bridge 007 on SR 1726 over McGalliard Creek Tributary GROUND WTR (ft)
BORING NO. B-5 STATION 11+92 OFFSET 28 ftLT ALIGNMENT -L- 0 HR. 3.0
COLLARELEV. 1,141.01t TOTAL DEPTH 20.0 ft NORTHING 733,699 EASTING 1,227,908 24 HR. 8.0

DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 81% 12/15/2011

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER C. Boyce START DATE 11/12/12

COMP. DATE 11/12/12

I SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ei-fgv ELEV DE(th’)T H . 25 0 s 100 v 0 SOIL AND ROCK DESCRIPTION
{ft 0.5t | 0.5ft | 0.5ft A A 7 NO. I/Mol| G | ELEv. () DEPTH (ft)
1145 L
114101 00 [ 1,141.0 GROUND SURFACE 0.0
1140 T Z | 2| 2 +4 M 11205 ROADWAY EMBANKMENT 15
1 e A = ——\__Brown silty fine fo coarse SAND (A-2-4) /——
11375+ 35 I - S ALLUVIAL
T 1 1 1 i‘é - b Brown and gray clayey fine to coarse SAND
1135 T \; (A-2-6)
4 N e
113257 85 N 85
+ 7 9 | 18 Nesr * SS-2 RESIDUAL
1130 T SN Brown, orange and white silty fine to coarse
T < SAND (A-2-4(0)), little mica
1 - S N
112751 135 PR .« e e . \.\. ..
- 9 34 30 e e e . e e e s - \..64.
1125 T X
1 N
1,122 5T 185 & {503 .- \\* 1,122.5 18.5
T . ann. T WEATHERED ROCK
11210200 50/0.0 188;8:3 =4 11210 \_Brown, tan and orange GRANITIC GNEISS /ﬂ
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NCDOT BORE SINGLE 63P-0198-0007 - GROUP 2 BRIDGE 007.GPJ NC_DOT.GDT 2/15/13

Boring Terminated with Standard
Penetration Test Refusal at Elevation
1,121.0 ft On Crystalline Rock (GRANITIC
GNEISS)






