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DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
VELL GRADED - INDICATES A GOOO FEPRESENTATION OF PARTICLE SIZES FROM FINE T0 COARSE. TIARD ROCK IS NON-CORSTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN TNFERFED ALLUVIUN (ALLUY - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
SOIL 1S CONSIDERED 70 BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS e~ mmcms THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. BLLUVIUM 1LLUYY -
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN POORLY GR SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS. | AQUIFER - A WATER BEARING FORMATION OR STRATA.
160 BLOVS PER FOOT ACCOROING 10 STANDARD PENETRATION TEST (AASHTO 1206, ASTM D-15861. SOIL A GRADED « INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWD OR MORE SIZES. IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A 20N : '
CORSISTENCY, COLOR, TEXTURE, MISTURE, MSHTD CLASSIFICATION, A, OTHER PERTINENT FACTORS SUcH ANGULARITY OF GRAINS " POCK NATERIALS AAC TYPICALLY DIVIOED AS FOLLOWS: LA © T L oL P SenD 0% TheT COTN sa.
CONSISTENCY, , TEXTURE, MOISTURE, LA Py " YT ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS.
S kot sbi iy iy SR S O RO e o T TER et WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 OR MAVING A NOTAELE PROFORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETL.
VERS STIFF QRA.SUY CLN,JOST NITH WTERBEICED FME SWD LAERSHRD ASTE 41§ g i ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOI. LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL _COMPOSITION CRYSTALLINE FINE 10 COARSE GAAIN IGNEOUS AND METAMORPHIC ROCK THAT AT WHICH 1T 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
CENERAL TGRANULAR MATERIALS SILT-CLAY MATERIALS - TEn | MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) | WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRAMITE, GROUND SURFACE.
cLASS. (5 35% PASSING *200) 1> 35% PASSING +200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. Sieiss, gA3BnD, SCIGST, ETC - CALEAREDUS (CALE.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
2 0 COARSE GRAIN METAVDRPHI -COASTAL PLAIN
RO - IrIrars COMPRESSIBILITY = KON-CRYSTALLINE EEDIMENTA FOCE THAT Ot T T LN OCK Trpe | COLLUVILM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY O SLOPE OR AT BOTTOM
cLASS. ] SLIGHTLY COMPRESSIBLE - LIOUID LIMIT LESS THAN 31 s i INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. o seope.
MODERATELY COMPRESSIBLE - LI0UID LIMIT EOUAL 1O 31-50 AL PLAIN COASTAL PLAIN SECIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
, 2 CORE_BECOVERY (RECJ- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL. DIVIOED B T0TAL
SYMBOL HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEQIMENTARY ROCK T SPT REFUSAL. ROCK TYPE IACLUDES LIMESTONE, SANDSTONE, CEMENTED CENGTH OF CORE FUN A0 EXPRESSED 45 A PERCENTACE.
PASSING - ' PERCENTAGE OF MATERTAL ( : : WEATHERING DIKE - A TABLLAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
SR CRANLARI cLay | [UEE s R — o ROCKS OR CUTS MASSIVE ROCK. -
. 40 51 . 1 SOLS g o R . X HRE ROCK F RYSTALS BRIGHT, FEW JOINTS MAY SHOW HT STAINING. INGS UNDER -
e 200 10 mx}s 1] bl3s pixlas odas welas wl6 pevlzs mee . SoILS . TRACE OF ORGANIC MATIER . 2 -3 © 3 - 5 TRACE" 1 -0 FRESH . mmz:??tc gvs?m.ms. € MAY SHOW SLIGHT STAINING. ROCK R %u J:A me AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
- 7] : - e LITILE ORGANIC MATTER 3-51 7. 512 UTTILE 10 - 202 & . ) ,
LIOUTD LT . 49 MX]41 MN (42 MX {41 MN 140 MX |43 MM (40 MXja N SOILS WITH MODERATELY ORGANIC B -1 12 - 207 * SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP A2IMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
) PLASTIC MOEX & Mx NP ho Mx[10 Mx Dl e [ MR [18 MX 118 MXJIMN [UMN | ) wrp e on HIG P‘LY HIGHLY ORGANIC 0% 20% HIGHLY 25% ‘anD A80VE v SLL) gYiTg:?smtI::ﬂ"(:rmngClMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH
R o , MODERATE . - ' .
|oRowp RCEX| @ ° : e P avOUNTS OF | s : CROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 10 Ty T ® e N DLCNG Jch THERE HAS BEEN DISPLACEHENT OF THE
wsum. Twesistone frecsl o o oo clavey | sty | cLavey | o ORoac 4 S VATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 . 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF magok  JormEL w0 [ ] 2o e T | eons | sois MATTER v stamic vare LEVEL w1ER 24 rouns CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:;.EI;R::.DSG S0 . - . - o MODERATE gm?ggwitm‘;ogsfgscgmsgoxaglos;?wmxg?scﬁo O:EES'mzmm SHEOFFE';IYS- x:oc s FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITIGN AND DISLODGED FROM
FAIR T0 Vew ,OR WAT STRATA MO0 KS, L SOME SHOW CLAY. ROCK PARENT MATERIAL.
Y EXCELLENT 70 600D Fair 10 pooR | FRETO | poor |unsurteae PERCHED WATER, SATURATED Z0NE, O WA ER BEARING S DULL SOUID UNDER HAMER BLOVS AN SHONS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE . ; o~ R * WITH ERESH ROCK, FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
- - THE STRE
. PIOF A-7-5 SUBGROUP 1S =< LL - 38 3Pl OF A-7-6 SUBGRDU? 18>t - - 30 : MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. JN GRANITOID ROCKS, ALL FELDSPARS DULL ° HE STREAM.
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KACLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
: RANGE RANGE OF UNCONFINED g (BOD.SEV)  AND CA BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUMK" SOUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR oF STar0ar0 ROADWAY EMBANKMENT (RE) SAMPLE
PRIMARY. SOIL TYPE CORSICTERCY PENETRATION FESISTENCE | * COMPRESSIVE STRENGTH e E PTG G= B EST BORING DESIGNATIONS F_IEST] Y L JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- {N-VALUE) . . . . .
: : : . . BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED i
" CENERAL VERY LOOSE RIS ; SOIL SYMBOL €D euser sorinG € e ) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED T0 SOME S b SHELT o UDGE DR PROJECTION OF ROCK VHOSE THICKNESS 1S SiaLL Corpered To
i . LOOSE - 47010 R ; : : h S - SPLIT SPOON EXTENT. SOME FRAGNENTS OF STRONG ROCK USUALLY REMAIN. - -
SRR "MEDIUM DENSE 12 70 30 NA "ARTIFICIAL FILL 4F) GTHER CoRE. BORING " sAMPLE IE_TESTED, YIELDS SPT N VALUES 3 100 BPF c o LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
~ INON-COHESIVE) - DENSE 38 10 50 THAN ROADWAY EMBANKMENT - - X ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE But | MOTTLED (0T - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MDTTLING IN
i of. VERY DENSE %0 - e o INFERRED SOIL BOUNDARY © 1. . T saMPLE v SEV)  THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
- VERY SOFT - pro - INFERRED SOIL BOUNDARY . . ®  MONTORING WELL . : " RENAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO & DEGREE SUCH THAT ONLY MINOR [ PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
.’ GENERALLY SOFT 2704 0.25 10 050 " oSS INFERRED ROCK LINE - o CAM - RESILIENT MODULUS © " VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE TESTED, YJELDS SPT N VALUES ¢ 100 BPF | INTERVENING IMPERVIOUS STRATUM.
{ - SOF . . - =TS RO , R , o : ’
iﬁ;’é&f "Egﬁ?F ST ; Ig fs es Toom P ' yaY f;gﬁ[‘f,{fm SAMPLE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERMIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
A d .
«couss?vs: VERY STIFF 15 10 30 21110 42 TTrest ALLUVIAL SOIL BOUNDARY siore moicaton - T - ROCK SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HoRD > Y 25425 pIp & DIP DIRECTION OF O e e TOR . R - RECOMPACTED TRIAXIAL ALSO AN EXAMPLE. ROCK SEGMENTS ECUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE_OR GRAIN SIZE ROCK STRUCTURES ‘ S SAMPLE ROCK_HARDNESS _ EXPRESSED AS A PERCENTAGE. B
- , : . , O e nvaLue CBR - CALIFORNIA BEARING | VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPAOLITE (5474 - FESIOUAL SOIL THAT-RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
US. STD. SIEVE S1ZE 4 18 4@ 63 200 - 278" ®  SOUNDING ROD_ SPT REFuSAL RATIO SAMPLE SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. "‘:“E"’ moclxr;mm;t 5001 0F GHEDUS FOCK OF APPROKINATELY LAIFORA THIGOESS. AN
™ ' 478 2 42 @25 - 8075  8.053 : : s
OENING - 200 o2 o8 ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLONS REQUIRED FELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL coanse e SILT cLay AR - AUGER REFUSAL HI. - HIGHLY w - MOISTURE CONTENT 70 DETACH HAND SPECINEN. ) oo TO THE BEDOING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLER) prvvigs iy o o L ol BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES 1O 8.25 INCHES DEEP CAN BE SLICKEISIOE - POUISED A0 STRIATED SURFACE THAT RESLLTS FROM FRICTION ALONG o FAULT OR
. S0, (F_SD. : CL.- CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SLIP PLANE. :
GRAIN MM 305 75 20 Ce2s 8.5 e.0e5 CPT - CONE PENETRATION TEST  MOD. - MODERATELY © WEA.- WEATHERED BY MODERATE BLOWS. .
SIZE IN 12 3 . , CSE. - COARSE " NP - NON PLASTIC 7Y - UNIT WEIGHT MEDIUM CAN BE GRODVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. %WA ;“é:ggﬁ;fo:"&"i ;Nooornlzif)) gfm TH
SOIL _MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST “ORG. - ORGANIC * 74~ ORY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES { INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS.
OPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN ©.1 FOOT PER 68 BLOWS, -
SOIL MOISTURE SCALE FIELD MOISTURE 1 .. : : : ‘ XCAVATED IN FRAGHENTS »
(ATTERBERG LIMITS) " DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION § D ol RATIO gl smgng SOFT g:gﬂsiﬁﬁfgfg R pouCED peenwY ;;;E’";’figgagﬁz gf{,‘ngof NGNS o STRATA CORE_RECOVERY ISREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED 8Y TOTAL LENSTH
4 PIECES CAN BE BROKEN BY FINGER PRESSURE U OF STRATUM AND EXPRESSED AS 4 PERCENTAGE.
- SATURATED - USUALLY LOUIGs VERY WET, USIALLY F0SS. - FOSSILIFEROUS | SL.- SILT,SILTY ) 2 _ - & MEASURE GF HOCK OUALITY DESCAIBED BY
o AT FROM BELOW THE GROUND WATER TABLE | FRAC.~ FRACTURED, FRACTURES SLI- SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES ) INCH %"%mﬁ%%%‘gmm' EOUAL 10 OR GREATER Tha 4 INCHES. DIVIDED
. w1 Liouo LiMiT : FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT SIR Mggﬁ ’ILN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CaN BE SCRATCHED READILY B BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC , ' - ' : .
SEMISOLID: REOUIRES DRYING TO TOPSOIL _(TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R:!:();E . . . - WET - (v ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
Pl PLASTIC LIMIT : —- 1 oree wrs: ADYANCING TOOLS: HAMMER TYPES IERM SPACING VERY THoRLY BEDGED Ny BENCH MARK: BM-2: 12 MAPLE 29 FEET LEFT OF STA 14+45
: . - o1 AT o : VERY WIOE MORE THAN 10 FEET
- MOIST - &) SOLID; AT OR NEAR OPTIMUM MOISTURE R : AUTOMATIC MANUAL : THICKLY BEDDED 15 - 4 FEET
oML, OPTIMUM 'Eamiw;vz oISt - ™ LiRAL DR N o {0 wosne & [ cuar eirs [E D WIDE 3 10 10 FEET TUINLY BEDDED - @48 - 1.5 FEET ASSUMED ELEVATION: 100.00 F1.
Stop STRINAGE LT — g PR . : ST [} & conmvuows FLIGHT Auser - gggg:mm crose le.}g ‘?oFxE EEET' VERY THIHLY BEDOED 0.03 - 8.6 FEET
. R EE . ) , "' REQUIRES ADDITIONAL WATER TO D ) : ) CORE SIZE: . Ty cLosE LESS THAN BU6 FEET THICKLY LAMINATED ©.008 - 0.83 FEET NOTES: . .
ERCPEEEE R TP T DRY -o |70 ATTAIN OPTIMUM MOISTURE ~ 5x-81 | [ eroow ausers O - : - THINLY LAMINATED - < 0.008 FEET ‘ : ‘ =
PLASTICITY . 0O cre-ssc - {1 wero Facen Fincen sits [X-nam INDURATION P ——— e
: _ A ——— e ——— ~ e ) : FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
1 o ' iy Lo : o : | O rw-cameve msears O+ i RUBBING WITH FINGER FREES NUMEROUS GRAINS
st & by vl | D creeeso ' {X (X s aovanc FRIABLE GENTL:GBLO: BY HAMMER DISINTEGRATES SAMPLE GGESTED
VED. PLASTICITY - reoiun i P s L5 v apuancen WO To0LS: ! : BORING LOCATIONS WERE SU
. 16-25 PORTABLE HOIST . GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE
o PLRSTICITY o orE hpvr ] LE 8 TRICONE ______*STEEL TEETH % POST HOLE mccsn‘  NODERATELY INOURATED Froahebwapligtingbossy a BY THE HYDRAULICS DESIGN UNIT.
- TRICONE * TUNG.-CARB. HAND AUGER
COLOR v — ‘[ oner s 0 : _ [ souone roo INDURATED " GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY. INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), - o CORE BIT [ v sreom 1est : DIFFICULT 7O BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. * D OTHER E] OTHER [ omen EXTREMELY INDURATED WPE"‘::EERSBkgsgs :igglmag O BREAK SAMPLE;
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335¢49.1.1 (B-418

STATE PROJECT g?. SHEE; NO, | TOTAL ??EETS

9, N o | Bridge N,o,‘246 on SR-1503 S
/\/K\@@ ‘ '\\ &//@/r » overgLaurel Creek -




@ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
Ll BORELOG REPORT ‘

PROJECTNO. 33529.1.1  |ID. B-4182 | COUNTY Madison | GEOLOGIST Daniel, T. B.

SITE DESCRIPTION Bridge No. 246 on SR-1503 over Laurel Creek ) GROUND WTR {ft)
BORING NO. EB1-A STATION 12+10 OFFSET 14ft LT ALIGNMENT -L- OHR.  NA
COLLAR ELEV. 3,006.9 ft TOTAL DEPTH 23.8 ft NORTHING 804,896 EASTING 950,876 | 24HR. 55

DRILL MACHINE CME-550

DRILL METHOD SPT Core Boring

| HAMMER TYPE Automatic

START DATE 02/21/06

COMP. DATE 02/21/06

SURFACE WATER DEPTH N/A

DEPTH TOROCK 16.6 1t

L
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT sawe. W o SOIL AND ROCK DESCRIPTION
) ® 1 ost | osft | 051 | |0 25 50 75 1001 | NO. | Moi| ¢ | etev. DEPTH (ft)
3010 _ .
T | 30069 GROUND SURFACE 0.0
+ ROADWAY EMBANKMENT
4 3,004.9 -Sand and gravel. 20
+ ALLUVIAL
3,002.6+ 4.3 .. Gray fine sandy silt with trace organic material.
T 2 1 12  ets 3,001.6 53
+ Bt ALLUVIAL
T Sand and gravel.
T Coal 29903 16.6
T #"4“ CRYSTALLINE ROCK
T ’?{4: Light'gray biotite gneiss. Medium hard.
1 =i Severely to moderately weathered. Close
T g/‘:d;- fracture spacing.
4 Y v
T ”’5‘ 2,983.1 238
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NCDOT BORE SINGLE GINTFILES.GPJ NC_DOT.GDT 12/21/07

llllIlllll?llI’lllIlllll]llll'l|l('llllllllllllll'l!

Boring Terminated at Elevation 2,983.1 ftin
biotite gneiss.

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT

Ll CORE BORING REPORT

SHEET

4/n

PROJECT NO. 33529.1.1 |ID. B-4182 | COUNTY Madison | GEOLOGIST Daniel, T. B.

SITE DESCRIPTION Bridge No. 246 on SR-1503 over Laurel Creek GROUND WTR (ft)
BORING NO. EB1-A STATION 12+10 OFFSET 14ftLT ALIGNMENT -L- OHR.  N/A
COLEARELEV. 3,006.9ft 'TOTAL DEPTH 23.8 ft NORTHING 804,896 EASTING 950,876 | 24 HR. 55

DRILL MACHINE CME-550 DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

START DATE 02/21/06 COMP. DATE 02/21/06

SURFACE WATER DEPTH N/A

DEPTH TOROCK 16.6 ft

CORE SIZE NXWL TOTALRUN 721t

DRILLER Coffey, Jr., C.

NCDOT CORE SINGLE GINTFILES.GPJ NC_DOT.GDT 12/21/07

DRILL RUN STRATA | L
ELSV | DERTH Rf‘:)N RATE |REC [ RAD| SAMP. IREC.TRAD] o DESCRIPTION AND REMARKS
® ® ¢ (Min/ft) | o %) : (%) (%) G | ELEV.(f) DEPTH (ft)
2990.27 Begin Coring @ 16.6 ft
28903 166 | 2.2 (2.1) ] (0.0 P472,9903 CRYSTALLINE ROCK 16.6
2,988.1T 18.8 95% | 0% ?{g- Light gray biotite gneiss. Medium hard. Severely to moderately weathered. Close
1 5.0 (4.0) | (0.8) "’ A fracture spacing.
I | s0% | 16% | 2
—t Y ™
298317 238 ”lf{ 2,983.1 238
1 N Boring Terminated at Elevation 2,983.1 ft in bictite gneiss.
| T L




NCDOT BORE SINGLE GINTFILES.GPJ NC_DOT.GDT 12/21/07

@ @ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
L1 BORELOG REPORT

PROJECT NO. 33529.1.1 | 0. B-4182 | COUNTY  Madison | GEOLOGIST Dariel, T. B.

SITE DESCRIPTION Bridge No. 246 on SR-1503 over Laurel Creek GROUND WTR (ft)
BORING NO. EB1-B STATION 11+83 OFFSET 5ft RT ALIGNMENT -L- 0 HR. 8.1
COLLARELEV. 3,007.1 ft TOTAL DEPTH 24.1 ft NORTHING 804,863 'EASTING 950,876 C24HR.  NA

DRILL MACHINE CME-550 DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

START DATE 02/23/06 COMP. DATE 02/23/06

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 14.1 1t

BLOW COUNT BLOWS PER FOOT SAMP. v 1L
E;SV DE;;;H 0 25 50 75 100 o SOIL AND ROCK DESCRIPTION
0.5ft | 05ft | 0.5ft ; 1 h NO. L/moll 6| Etev. DEPTH (tt)
3010 _ N
T " 3,007.1 GROUND SURFACE 0.0
1 T 30056 ROADWAY EMBANKMENT e
I 1 - Silty sand and gravel. Vammamn
4 I ALLUVIAL
3,002.5+ 4.6 i- - Gray silty sand with gravel and boulders.
.+ 2 3 3 ?6’ . .
1 1- 2,998.0
997.54 9. ) SRR SRR SN pu— 998, 9.1
299751 98 52 150/ .. .. ‘ ALLUVIAL
4 1 ’ . 1oors Gray sand, gravel and boulders.
-+ 2,993.5 13.6
4 Z * WEATHERED ROCK
+ " e Weathered rock of biotite gneiss. l \—14—1}!
T < CRYSTALLINE ROCK
1 . 7, Gray to medium dark gray biotite gneiss.
1 R u//‘ Slightly weathered with severely weathered
1 o " zone from 16.6ft to 19.3ft. Hard. Moderately
4 = close fracture spacing. Well foliated with
e Y occasional highly folded zones.
‘/
i i 29830 24.1

PR S S W O T |
-ttt

bt
LN AN SN M S ma 2

M |
t
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e -ttt
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Boring Terminated at Elevation 2,983.0 ft in
biotite gneiss.

Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

[ CORE BORING REPORT 5/
PROJECT NO. 33529.1.1  |ID. B-4182 | COUNTY Madison | GEOLOGIST Daniel, T. B.
SITE DESCRIPTION Bridge No. 246 on SR-1503 over Laurel Creek GROUND WTR (ft)
BORING NO. EB1-B STATION 11+83 OFFSET 5ft RT ALIGNMENT -L- OHR. 81
COLLAR ELEV. 3,007.1 ft “TOTAL DEPTH 24.1 1t NORTHING 804,863 'EASTING 950,876 - 24HR. N

DRILL MACHINE CME-550 DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

START DATE 02/23/06 COMP. DATE 02/23/06

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 14.1 ft

CORE SIZE NXWL TOTALRUN 10.01t

DRILLER Coffey, Jr., C.

DRILL RUN STRATA_ | L
ELEV | DEPTH| RUN | Rate [REC.[ROD| SAMP. REC.TRAD| o DESCRIPTION AND REMARKS
@ ® @ ey | © (%) NO-. (%) % {c]| eev. (ft) DEPTH (/)
2993.03 Begin Coring @ 14.1 ft
29930 14T [ 50 3.1 @5 ’?_ 2,993.0 CRYSTALLINE ROCK 14.1
€1 62% | 10% ?,,!gg_ Gray to medium dark gray biotite gneiss. Slightly weathered with severely
e 7 - weathered zone from 16.6ft to 19.3ft. Hard. Moderately close fracture spacing.
4 ﬁ'{a- Well foliated with occasional highly folded zones.
2,988.07 19.1: L L N 2
1 5.0 4.2) [ 2.5 7\
1 84% | 50% =
1~
—rn 'I/\
2,983.01T 24.1 I 2983.0 24.1

NCDOT CORE SINGLE GINTFILES.GPJ NC_DOT.GDT 12/21/07
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Boring Terminated at Elevation 2,983.0 ft in biotite gneiss.




@___ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET (2 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
[P BORELOG REPORT [1J CORE BORING REPORT ¢/n

PROJECTNO. 33520.1.1  |ID.. B-4182 | COUNTY Madison | GEOLOGIST Darniel, T. B. | PROJECTNO. 33529.1.1  |ID. B-4182 | COUNTY Madison | GEOLOGIST Daniel, T. B.
SITE DESCRIPTION Bridge No. 246 on SR-1503 over Laurel Creek GROUND WTR (ft) SITE DESCRIPTION  Bridge No. 246 on SR-1503 over Laurel Creek GROUND WTR (ft)
BORING NO. EB2-A STATION 12+51 OFFSET 14ftLT ALIGNMENT -L- OHR. N/A i BORING NO. EB2-A STATION 12+51 OFFSET 14t LT ALIGNMENT -L- O HR. N/A
COLLARELEV. 3,007.1ft TOTAL DEPTH 13.5ft NORTHING 804,930 EASTING 950,899 - 24HR. 45 COLLAR ELEV. 3,007.1 ft TOTAL DEPTH 13.5ft NORTHING 804,930 EASTING 950,899 24 HR. 4.5
| DRILL MACHINE CME-550 DRILL METHOD SPT Core Boring HAMMER TYPE Automatic ' DRILL MACHINE CME-550 DRILL METHOD SPT Core Boring HAMMER TYPE Automatic
START DATE 0222106 COMP. DATE 02/22/06 SURFACE WATER DEPTH NAA DEPTH TO ROCK 6.6 ft START DATE 02/22/06 COMP. DATE 02/22/06 SURFACE WATER DEPTH N/A DEPTH TOROCK 6.6 ft
ELEV | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v :5 SOIL AND ROCK DESCRIPTION CORE SIZE NXWL TOTALRUN 6.9 ft DRILLER Coffey, Jr., C.
M | @ | osn | osr | os |0 25 50 78 1001 | NO. | /moi| 6 | Eev DEPTH (ft ELEV | DEPTH | RUN gﬁi’;é e R sawe. RSERA,{SD L
@ @ | @ A @ | @ | No. || el |o DESCRIPTION AND REMARKS
Minffty | % | % % | % | G| ELEV. () DEPTH (ft)
3000.46 Begin Coring @ 6.6 ft
3010 - gin g
T ‘ - : yossal os | 1° (e A~ 3.0005 CRYSTALLINE ROCK 66
T Sadh : S b  AT% ot Gray biotite gneiss. Slightly weathered. Medium to moderately hard. Well foliated
GROUND SURFACE 0.0 5.0 (@5) | 3.4) ”"’7‘ with moderately close fracture spacing.
ROADWAY EMBANKMENT T 90% | 68% %F v
_‘ Brown silty. sand-and-gravel.- - '30 : : e T i B B § Rl
: I . ol I
300281 4.3 DDA RS SN B, Vi ALLUVIAL 2,9936¢ 135 2 29936 135
,002.8 . vy 5 5 '37 S Sand and grave! with trace of bouiders. ‘Boring Terminated at Elevation 2,993.6 ft in biotite gneiss.
) 3,000.5 6.6
<= CRYSTALLINE ROCK
?/4- Gray biotite gneiss. Slightly weathered. Medium
A to moderately hard. Well foliated with
éjpi' moderately close fracture spacing.
II/// ; .
7oA 2,993.6 135

Boring Terminated at Elevation 2,993.6 ft in
biotite gneiss.
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NCDOT BORE SINGLE GINTFILES.GPJ NC_DOT.GDT 12/21/07
NCDOT CORE SINGLE GINTFILES.GPJ NC_DOT.GDT 12/21/07
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AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
L1¥ BORELOG REPORT
PROJECTNO. 33529.1.1  |ID. B-4182 | COUNTY Madison | GEOLOGIST Daniel, T. B.
SITE DESCRIPTION Bridge No. 246 on SR-1503 over Laurel Creek GROUND WTR (ft)
BORING NO. EB2-B STATION 12+25 OFFSET 15ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 3,006.8 ft TOTAL DEPTH 18.6 ft NORTHING 804,892 'EASTING 950,908 24HR. 45

DRILL MACHINE CME-550

DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

START DATE 02/21/06

COMP. DATE 02/21/06

SURFACE WATER DEPTH N/A

DEPTHTOROCK 791t

BLOW COUNT BLOWS PER FOOT . | SAMP. L
E(L;gv DE(fF;)T H . s 100 v o SOIL AND ROCK DESCRIPTION
0.5ft | 0.5t | 0.5ft % 50 . NO. |/molf G | eev.m DEPTH (f)
3010 | |
1 " 3,006.8 GROUND SURFACE 0.9
1 4 ROADWAY EMBANKMENT
e - Browrr silty sand and gravel.
3,002.4+ 44 - - 3,002.3 4.5
T 9 9 7 T e 5 ALLUVIAL
T ) " 3,000.1 Gray-sand, gravel and boulders. 6.7
T %_ 20089 WEATHERED ROCK 7.9
4 il \ Weathered rock of biotite gneiss.
+ . .~ CRYSTALLINE ROCK
T '| 7+ Light gray to gray biotite gneiss. Hard and fresh
-T 7';?;— with moderately weathered, close fracture
T " T spacing zones at 10.8ft to 11.2ft, and 13.9ft to
T ;,'?Ofi- 14.6ft. Very soft (no recovery) from 12.5ft to
T s 13.4ft. Weakly foliated to massive grading to
T ,{f - highly foliated and folded.
- 7
1~
T 224 29882 18.6
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Boring Terminated at Elevation 2,988.2 ft in
biotite gneiss.

NCDOT CORE SINGLE GINTFILES.GPJ NC_DOT.GDT 12/21/07

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT
LLY CORE BORING REPORT

SHEET

7/u

PROJECT NO. 33529.1.1 |iD. B-4182 | COUNTY Madison | GEOLOGIST Dariel, T. B.

SITE DESCRIPTION Bridge No. 246 on SR-1503 over Laurel Creek GROUND WTR (ft)
BORING NO. EB2-B STATION 12425 OFFSET 15ft RT ALIGNMENT -L- OHR.  NA
COLLAR ELEV. 3,006.8 ft TOTALDEPTH 1856 ft NORTHING 804,892 'EASTING 950,908 " 24 HR. 45

DRILL MACHINE CME-550

HAMMER TYPE Automatic

DRILL METHOD SPT Core Boring

START DATE 02/21/06

COMP. DATE 02/21/06

SURFACE WATER DEPTH N/A

DEPTH TOROCK 7.9ft

CORE SIZE NXWL

TOTALRUN 10.6ft

DRILLER Coffey, Jr., C. -
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Boring Terminated at Elevation 2,988.2 ft in biotite gneiss.

DRILL RUN STRATA
E(LﬂE)V DE(E)T H R'(g)N RATE [REC [ ROD| SPUP. TRECTRAD] o DESCRIPTION AND REMARKS
Minfft) | w % : % % | G| ELEV.(f) DEPTH (ft
2998.79 ~ Begin Coring @ 8.0 ft
(299881 80 | 06 (0.5) [ (0.5) 'é'r// n CRYSTALLINE ROCK
2.9&&2}& 8.6 5.0 83% [\ 83% ;;4‘- Light gray to gray biotite gneiss. Hard and fresh with moderately weathered, close
T (3.6) | (1.7) ﬁ- fracture spacing zones at 10.8ft to 11.2ft, and 13.9ft to 14.6ft. Very soft (no
-+ 72% | 34% %-—- recovery) from 12.5ft to 13.4ft. Weakly foliated to massive grading to highly
2,9932T 136 : K 'V:, = foliated and foided.
1 5.0 (421 (28 ey .
T 84% | 56% il
29882T 18.6 2 2.988.2 186




SHEET R/ 1t

SHEET
NorTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
PROJECT: 33529.1.1 1D: B-4182 COUNTY: Madison
DESCRIPTION(1): Bridge No. 246 on SR-1503 over Laurel Creek
EXISTING BRIDGE
Information from: Field Inspection X Microfilm (reel pos: )
Other (explain)
Bridge No.: 246 Length: 30ft TotalBents: 3 Bentsin Channel: 1 Bents in Floodplain: 2
Foundation Type:
EVIDENCE OF SCOUR(2)

Abutments or End Bent Slopes: None noted.

Interior Bents: None noted.

Channel Bed: None noted.

Channel Bank: Minor amount of undercutting immediately downstream of EB1-B.

EXISTING SCOUR PROTECTION
Type(3): Pile/panel endbent and wing walls; concrete "pad" from CL to right, along base of walls.

Extent(4): Wing walls extend 5.0ft beyond endbent walls, except EB1-B which extends 10it.

Effectiveness(5): Good/

Obstructions(6): Abundant boulders, 1.0ft to 3.0ft diameter, in streambed.

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

elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics

Unit theoritical scour and the GASE. If the GASE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The GASE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

DESIGN INFORMATION
Channel Bed Material(7): Sand, gravel, cobbles and boulders.

Channel Bank Material(8): Silty sand and gravel withboulders.

Channel Bank Cover(9): Grass with occasional trees.

Floodplain Width(10): EB1-A > 100ft; EB1-B +/- 10ft; EB2-A +/- 10ft; EB2-B = 0Oft

Floodplain Cover(11): Grass.

Stream is(12); Aggrading Degrading Static X

Channel Migration Tendency(13): Southwest.

Observations and Other Comments: Boulders in the creek bank, upstream of the existing bridge, may have
been emplaced as erosion control.

GEOTECHNICALLY ADJUSTED SCOUR ELEVATIONS(14) Feet Meters
BENTS

B1 B2 B3 B4

SB Lanes, Lt
SB Lanes, Rt
NB Lanes, Lt
NB Lanes, Rt

Comparison of GASE to Hydraulics Unit theoretical scour:

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Sample No.
Retained #4
Passed #10
Passed #40
Passed #200
Coarse Sand
Fine Sand
Silt

Ciay

LL

PI

AASHTO
Station
Offset

Depth

Reported by: C A Dunnagan Date: 2/28/2006
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Bridge No. 246 on SR-1503

Over Laurel Creek.
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Box 1 of 1
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Bridge No. 246 on SR-1503 Bridge No. 246 on SR-1503
Over Laurel Creek Over Laurel Creek
EB2-A EB2-B

Box 1 of 1 Box 1 of 1

l l”/u



