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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPDSES.
THE VARKOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVALABLE MAY BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT ¢9i9) 707-6850. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GEMERAL SOL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A GEOTECHMCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY

REFLECT THE ACTUAL SUBSURFACE CONDITHINS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU GN-PLACEI TEST DATA CAN BE
RELED ON OMLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD. THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SLBSURFACE

INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTICATION. THESE WATER LEWELS OR SOIL MOISTURE MAY VARY ¥ WTH TME TO CLIMATIC CONDITICNS INCLUDMNG
TEMPERATURES, PRECIFITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDCER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS ARE PRELIMINARY ONLY AND N MANY CASES THE FINAL DESIGN DETALS ARF DIFFERENT. FOR BIDDNG

AND CONSTRUCTION PURPOSES, REFER TO THE CONSTALUCTION FLANS AND DOCUMENTS FOR FINAL DESIGN INFCRMATION CN THIS PROJECT. THE CEFARTMENT DDES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTICATION MADE. NOR THE INTERPRETATIONS MADE, OR OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO WAKE SUGH INDEPEWDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS NECESSARY TQ SATISFY HIMSELF AS TO CONDITICNS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIDNAL COMPENSATION OR FOR AN EXTENSION QF TME FOR ANY REASON RESULTNG FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT FESSrQ ’f/ .
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE FART OF THE PLANS, %',7 -
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. X4, =
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NOTE - BY HAVING REQLESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS 03 7-; L =
FOR INCREASED COMPENSATION OR EXTEMNSION OF TIME BASED ON DIFFERENCES BETWEEN THE b5 5 -
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE. 9/ # H < 5
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DRAWN BY; HUNSBERGER, W. S.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL _DESCRIPTION

SDIL IS CONSIDERED TD BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A& CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

18d BLOWS PER FOOT ACCORDING TD STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-15BE). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GEMERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERF STEFF, AR, SLTY CLA, WORST WITH STERGEDDED FRE SAKD LATERSHRHLY PLASTIC, 76

POORLY GRADEDY

GRADATION
- INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TD COARSE.

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

ANGULARITY OF GRAINS

THE ANGULARITY DR ROUNDMESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS ANGULAR,
‘SUBANGUL AR, SUBROUNDED, DR ROUNDED.

SOIL LEGEND AND AASHTO CLASSIFICATION

MINERAL OGICAL COMPOSITION

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.

VANE SHEAR TEST

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS
CLASS. [ < 35% PASSING 208 (> 35% PASSING "208) WHENEVER THEY ARE COWSIDERED OF SIGNIFICANCE.
GROUP a1 [A-3] A-2 o4 [a5]a6]A7]ar a2 [A4ns COMPRESSIBILITY
CLASS, Tia| A3 | A-B A7 SLIGHTLY COMPRESSIELE LIOUID LIMIT LESS THAN 31
T, MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58
SyMBoL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58
i PASSING PERCENTAGE OF MATERIAL
SILT-
° 1 58 Mx GRANULAR MUCK, GRANULAR  SILT - CLAY
* 4B 39 MX|G@ Mx |51 MM SOILS g'alﬁ:s PEAT UORGANIC MATERIAL SOILS SOILS OTHER MATERTAL
* 208 |15 M |26 MX| 12 MX|35 1x| 35 mx|3s mx|35 vxos e [3s eeefos e ey TRACE OF ORGANIC MATTER 2 - 32 3-8% TRACE 1= 102
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 10 - 20
LIUID LiWIT 48 F0¢|41 PN |40 V|41 N (4@ 1% 41 1 el M| 41 e SOILS WITH MODERATELY ORGANIC 5 - 182 12 - 2% SOME 28 - 5%
Pt oEx | & mx NP (1@ My |12 M |11 i (11w 1@ voc oo pxfiroe umn | rqrE R HIGHLy | HIGHLY CRGANIC ez >20% HIGHLY 353 AND ABOVE
CROLP INDEX [1 [ (] ame |8 mx |12 me]is bt ne Mx :ﬂgEm;EnF ORGANIC GROUND WATER
wsu. vreesfomo fos | [0 n e caeer | swry | cLaver | ORGANIE ks Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
OF MAJOR |GRAVEL, A0 AVEL aND SAND | Sows | sows MATTER
MATERIALS | sap  |SAMD| CRAVEL Yy _ STATIC WATER LEVEL AFTER 24 HOURS
=N, RATIG e
g EREELLERETTE FaiTTo FoaR FSLIERTD pooR | nsuiTance Vew PERCHED WATER, SATURATED ZONE, DR WATER BEARING STRATA
SUBGRADE
SPRING OR SEEP
P] OF A-7-5 SUBGROUP IS =< LL - 30 ; Pl OF A-7-8 SUBGROUP IS > LL - 3@ OJW"
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED P
PRIMARY soiL Typg | COMPACINESS OR - fpengTRaTiN RESISTENCE|  COMPRESSIVE STRENGTH RonDwAY EMEANEMENT: (BE) @ o TesT BORIND $ o
CONSISTENCY N-VALUE} (TONS/FT ) WITH SOIL DESCRIPTION Va1 Pt
SPT N-VALUE
GENERALLY 'EEBU;?SE , :; " SOIL SYMBOL B  avsen s O
GRANULAR
MATERIAL MEDIUM DENSE 1@ 1D 38 L ARTIFICIAL FILL (AF)DTHER Q_ CORE BORING @ED—  SPT REFUSAL
{NON-COHESIVEY DENSE 3@ T0 50 THAN RDADWAY EMBANKMENT
VERY DENSE 350 "
m—— == INFERRED SOIL BOUNOARY (0 MONITORING WELL
VERY SOFT @ ®25
GENERALLY SOFT 270 4 ©.25 TO 2.5 =77e-7P= INFERRED ROCK LINE PIEZOMETER
SILT-CLAY MEDIUM STIFF 4108 25 T0 1.8 = A sTaLLATION
MATERIAL STIFF 81015 1702 Tryeed ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR
(COHESIVE) VERY STIFF 15 T0 30 27104 - O e RLLATIN
HARD 30 >4 025 DIP & DIP DIRECTION OF
ROCK STRUCTURES CONE PENETROMETER TEST
TEXTURE OR GRAIN SIZE @
US. STO, SIEVE SIZE 4 1@ 40 58 200 270 ®  SOUNDING ROD
DPENING (MM) 476 200 042 225 0.@75 ©.053
ABBREVIATIONS
BOULDER COBBLE GRAVEL c::::z ;L:EJ SILT LAY AR - AUGER REFUSAL MED. - HEDIUM VST - YANE SHEAR TEST
{BLDR.) ICOBY (GRY (CSE. 802 b 1L 1L BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED
- CL.- CLAY MOD. - MODERATELY ¥ - UNIT WEIGHT
GRAIN' M. 389 3 2.8 825 8.05 2.685 CPT - CONE PENETRATION TEST NP - NON PLASTIC %4~ DRY UNIT WEIGHT
SIZE N 12 3 CSE. - COARSE ORG. - ORGANIC
. - - SAMPLE ABBREVIATIONS
SOIL_FOISTURE ~ CORFELATION OF TERFS S ey D DEEEm e
i“#;gé:;uzfmsf;“ FBEE';%R'I':{_%F GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON
F - FINE SL.- SILT, SILTY ST - SHELBY TUBE
- SATURATED - USUALLY LIQUID: VERY WET. USUALLY FOSS, - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK
AT FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
LL LIQUID LIMIT FRAGS. = FRAGMENTS @ = MOISTURE CONTENT CBR = CALIFORNIA BEARING
(LAt SEMISOLID) REGUIRES ORYING TQ e HIGHEY ki) il
h
HSJNI?E - WET - W ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT
L PLASTIC LIMIT
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
oM_| OPTIMUM MOISTURE - MOIST - (M) SOLIDI AT DR NEAR OPTIMUM MOISTURE O [] e [X] Automatic [ ] MANuAL
st E LIMIT MOBILE B-
oRY - @ REQUIRES ADOITIONAL WATER TO n [ & conTivous FuioT aucer CORE SIZEs
ATTAIN DPTIMUM MOISTURE Br-51 [X] & noLLow Aucers g
PLASTICITY O cwe-ssc [ vero Facen Fincer Ts [x]-v.02
PLASTICITY INDEX (P DRY STRENGTH [ runc.-careice IvsERTS oy
NONPLASTIC @5 VERY LOV X cue-55 W
LOW PLASTICITY &15 SLIGHT CASING || w/ DveNCER R TGOS
MED. PLASTICITY 16-25 MEDIUM . :
HIGH PLASTICITY 26 OR MORE HIGH [J roeteace worst (] wmicove ___ -steew teem | [ posT HOLE DiceER
COLOR 0 O treoe - TUNG.-CARB, [] wenp aucer
[ come arr E SOUNDING ROD

REVISED 09/23/09
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OF TRANSPORTATION

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 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN B.1 FOOT PER €@ BLOWS.

IN NON-COASTAL PLAIN MATERIALs THE TRANSITION BETWEEN SO1L AND ROCK IS OFTEN REPRESENTED BY A ZONE

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

ALLUVIUM (ALLUV.) = SOILS THAT HAYE BEEN TRANSPORTED BY WATER.
AGUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAYING A NOTABLE PROPORTION OF CLAY IN THEIR COMPDSITION, AS SHALE, SLATE,ETC.
ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DDOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREQUS (CALC. - SDILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CRRBONATE.

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N YALUES > 120

ROCK (WA BLOWS PER FOOT IF TESTEO,

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CFO WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
GNEISS, GABBRO, SCHIST, ETC.

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

ROCK TNCR SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.

TCOASTAL_PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD

SEDIMENTARY ROCK I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTOME, CEMENTED

P L sHFLL BEDS.ETE.

WEATHERING

- ROCK FRAGMENTS MIXED WITH SOIL DEPDSITED BY GRAYITY ON SLOPE OR AT BOTTOM
OF SLOPE.

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

DIKE - & TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS 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 POSITION AND DISLOOGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
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.

LEDGE - 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 OUT IN ONE OR MORE DIRECTIONS.

MOTTLED (MOT.)= JRREGULARLY 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 QuALITY OESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TD OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.J - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
PRRENT ROCK.

SILL - AN INTRUSIVE BOOY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
TO THE BEODING DR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - 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)OF

A 14@ LB, HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE & PENETRATION OF 1 FOOT INTQ SOIL WITH
A 2 INCH UUTSIDE DIAMETER SPLIT SPODN SAMPLER, SPT REFUSAL IS PENETRATION EQUAL TO DR LESS
THAN @.1 FOOT PER 6@ BLOWS.

STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH DF STRATA MATERIAL RECOYERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK GUALITY DESIGNATION {SRODI- A MEASURE OF ROCK GUALITY DESCRIBED BY

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

J0PS0IL (TS, - SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.

BENCH MARK:

ELEVATION: FT,

NOTES:
F..A.D. - FILLED IMMEDIATELY AFTER DRILLING

FRESH ROCK FAESH, CAYSTALS BAIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
HAMMER IF CRYSTALLINE.
VERY SLIGHT ROCK GENERRLLY FRESH, JOINTS STAINED, SOME JOINTS MAT SHOW THIN CLAY CORTINGS IF OPEN,
v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF & CRYSTALLINE NATURE.
SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
Ll 1 INCH, OPEN JOINTS MAY CONTAIN CLAY, IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
CRYSTALS ARE DULL AND DISCOLORED, CRYSTALLINE ROCKS RING LNDER HAMMER BLOVS.
MOOERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
o CRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOM 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 OULL
SEYERE AND DISCOLORED AND A& MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
(MOD.SEV)  AND CAN BE EXCAVATED WITH A GECLUGIST'S PICK. ROCK GIVES 'CLUNK" SOLND WHEN STRUCK.
IF_TESTED. WOILD VIELD SPT REFUSAL
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLDRED DR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
ISEV IN STRENGTH TD STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KADLINIZED TO SOME
EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN,
IF _TESTED, YIELDS SPT N VALUES > 128 8PF
VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLOREQ OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
& SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH DMLY FRAGMENTS OF STRONG ROCK
REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 A DEGREE SUCH THAT ONLY MINDR
VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F FESTED: YIECDS SPT N VALUEYS < [9F BFF
COMPLETE ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
SCATTERED CONCENTRATIONS, GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
ALSO AN EXAMPLE.
ROCK HARDNESS
VERY HWARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING 0F HAND SPECIMENS REOUIRES
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK,
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED
T0 DETACH HAND SPECIMEN.
MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE
HARD EXCAVATED BY HAAD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE OETACHED
BY MODERATE BLOWS.
MEDIUM CAN BE GROOYED OR GDUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
HARD CAN BE EXCAYATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
POINT OF A GEOLOGIST'S PICK.
SOFT CON BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
FROM CHIPS TO SEVERAL INCHES IN SIZE BY MCDERATE BLOWS OF A PICK POINT, SMALL, THIN
PIECES CAN BE BROKEN BY FINGER PRESSURE.
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES I INCH
SOFT OR MORE IN THICKNESS CAN B GROKEN BY FINGER PRESSURE. CAN B GCRATCHED READILY BY
FINGERNAIL.
FRACTURE SPACING BEDDING
IERM SPACING IERM THICKNESS
VERY WIDE MORE THAN 1B FEET VEHE, THICKLY. BEDOED LATEE]
WIDE 3 10 1B FEET THICKLY BEDOED 15 - 4 FEET
THINLY BEDDED @.16 - 1.5 FEET
';L]:ERAIELY LOse ;:l[g '?UFIEEFLET VERY THINLY BEDDED B8.83 - B.16 FEET
e T L THICKLY LAMINATED 2.008 - 8.03 FEET
THINLY LAMINATED < B.B@8 FEET
INDURATION

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

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

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

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

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

FRIABLE

MOOERATELY INDURATED

INDURATED

EXTREMELY INDURATED

REVISED 09/23/02




17BP.13.R.114 (Bridge #281) A-5 Madison County

SHEET 3

FOUNDATION RECOMMENDATIONS

WBS # 17BP.13.R.114 DESCRIPTION Bridge No. 281 on SR 1349

T.ILP. NO. SF560281 over Sprinkle Creck

COUNTY Madison

STATION 12+39.64 -1- SEAE
'\5{75555'

INITIALS DATE

DESIGN JRH 09/24/14

CHECK CVN 09/24/14
APPROVAL SIGNATURE

FOUNDATION | EXCAVATION MISCELLANEQOUS
CULVERT SIZE STATION TYPE DEPTH DETAILS
12'x & 12" Class VI Culvert Length = 47 ft
Reinforced - 12439.64 Foundation 1 foot below Culvert Skew = 47 degrees
Concrete Box ’ Conditioning bottom of culvert Centerline Invert Elevation = 2556.4 ft

Culvert Material Slope = 2.94%

FOUNDATION RECOMMENDATION SPECIAL NOTES ON PLANS

1. EXCAVATE A MINIMUM OF 1 FOOT BELOW CULVERT BEARING ELEVATION AND REPLACE
WITH FOUNDATION CONDITIONING MATERIAL PER SECTION 414 OF THE STANDARD
SPECIFICATIONS.
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SHEET 4
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FEET
NOTES: on e BORING LOCATION PLAN
1210 TRINITY ROAD, SUITE 110
+ PLANS ADOPTED FROM ELECTRONIC FILES RECIEVED FROM ~PALCON ™ mfsdwsimr SRIOGE 1528 On ans
RK&K IN AUGUST 2014, NONEEING  proveeruariome AT on COUNr Hex
» BRIDGE SKEW: 47° PROJNO.: 17BP.13.R.114 TIP ho.: SF-560281
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17BP.13.R.114 (Bridge #281)

A-7

Madison County

\ /" NCDOT GEOTECHNICAL ENGINEERING UNIT wHEET
) BORELOG REPORT
WBS 17BP.13.R.114 | TIP SF-560281 | COUNTY Madison | GEOQLOGIST Paul, A. S.
SITE DESCRIPTION Bridge No. 281 on SR 1348 over Sprinkle Creek GROUND WTR (ft)
BORING NO. EB1-A STATION 12+12 OFFSET 6ftLT ALIGNMENT -L- 0 HR. Dry
COLLAR ELEV. 2566.0ft TOTAL DEPTH 136 ft NORTHING 792,344 EASTING 951,951 24 HR. FIAD
DRILL RIGIHAMMER EFFIDATE TRI9435 CME-55 93% 12/08/2011 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER Wichard, W.

START DATE 12/04/13

COMP. DATE 12/04/13

| SURFACE WATER DEPTH N/A

DRIVE

ELEV ELEV

DEPTH

BLOW COUNT

(ﬁ) (ﬁ) (ﬂ) 0.5t

0.5ft

25

0.5f | |0 ‘

BLOWS PER FOOT

sanve. | é
50 4 NO. | Avol] o

100

SOIL AND ROCK DESCRIPTION

ELEV. (it} DEPTH ift)

2570

EXISTING PAVEMENT

2565 | 2 RER )

2562 5T 45

20

27

2560 [ 256027 58

60/0.0

2555

0.5' BITUMINOUS CONCRETE
0.5' AGGREGATE BASE COURSE

ROADWAY EMBANKMENT

-

Tt

o8

BROWN, DENSE, SILTY SAND (A-2-4) W/
GRAVEL
ALLUVIAL
BROWN BLACK, FIRM, F. SANDY SILT
(A}
RESIDUAL
DARK GRAY BROWN AND ORANGE,
SILTY SAND (A-2+4) W/ QUARTZ FRAGS.
CRYSTALLINE ROCK

25524

WHITE, SLIGHTLY WEATHERED, VERY
HARD, VERY CLOSE TO CLOSELY
FRACTURED QUARTZ
BLACK WHITE AND TAN, SEVERE TO
SLIGHTLY WEATHERED, MED. HARD TO
HARD, VERY TO MODERATLEY CLOSELY
FRACTURED, BIOTITE GNEISS
Boring Terminated by Auger Refusal at
Elevation 2,552 4 ft in CR: Biotite Granitic
Gneiss
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17BP.13.R.114 (Bridge #281)

A-8 Madison County

2\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET &
'\XI¥ CORE BORING REPORT

WBS 17BP.13.R.114

| TIP sF-560281

| COUNTY Madison

| GEOLOGIST Paul, A. S.

SITE DESCRIPTION Bridge No. 281 on SR 1349 over Sprinkle Creek GROUND WTR (ft)
BORING NO. EB1-A STATION 12+12 OFFSET 6ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2566.0fi TOTALDEPTH 136 fi NORTHING 792344 EASTING 951,951 24 HR. FIAD

DRILL RIGIHAMMER EFF.IDATE TRI94

35 CME-55 93% 12/08/2011

DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER Wichard, W.

START DATE 12/04/13

COMP. DATE 12/0413 SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTALRUN 761t

RUN DRILL RUN STRATA L
S5 | e (PRCTHI R | mame |G (aD| SEUP. TG OB g DESCRIPTION AND REMARKS
(f) {Min/ft) (% g/n ) g@ s | G | ELEV. ity DEPTH (it
25682 Begin Coring @ 5.6 ft
I |ZPO00Z[ 58 | 38 | 1HO P 25602 CRYSTALLINE ROCK 58
1 11.0 Lt 25582 WHITE, SLIGHTLY WEATHERED, VERY HARD, VERY CLOSE TO 7.8
255641 06 o ~ CLOSELY FRACTURED QUARTZ
SSS =S 108 v BLACK WHITE AND TAN, SEVERE TO SLIGHTLY WEATHERED, MED.
2558 4 ~ e 7 HARD TO HARD, VERY TO MODERATLEY CLOSELY FRAGTURED,
] S0 r BIOTITE GNEISS
256241 136 1/1.0 L 2.5524 13.8

Boring Terminated by Auger Refusal at Elevation 2,552 .4 ft in CR: Biotite
Granitic Gneiss




17BP.13.R.114 (Bridge #281)

A-9

Madison County
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17BP.13.R.114 (Bridge #281)

A-10

Madison County

\ . NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET &
oY BORELOG REPORT
WBS 17BP.13.R.114 | TIP SF-560281 | COUNTY Madison | GEOLOGIST Hunsberger, W. S.
SITE DESCRIPTION Bridge No. 281 on SR 1349 over Sprinkle Creek GROUND WTR (ft)
BORING NO. EB1-B STATION 12+19 OFFSET 8ftRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2566.0ft TOTAL DEPTH 176 ft NORTHING 792,329 EASTING 951947 24 HR. FIAD

DRILL RIGIHAMMER EFF.IDATE TRI9435 CME-55 93% 12/08/2011

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Gower, S.

START DATE 02/17/14

COMP. DATE 02/17/14

| SURFACE WATER DEPTH N/A

ELEV
m

DRIVE
ELEV
()

DEPTH

0

BLOW COUNT
057 | 051 | 0.5f | |0

2

BLOWS PER FOOT
50

75
1 1

100

SAMP.
NO.

v

L
0] SOIL AND ROCK DESCRIPTION
MOI| G | ELEV. (it}

DEPTH (ft)

2570

2565

EXISTING PAVEMENT

0.0)

2.566.0

258625

35

2560

25600

60

2 RET &

a5

2555

25525

[
o
<2

2550

2548 4

-~
F
=)

24 30 |70/04

™y

- 100099

T

80/0.0

50/0.04

0.5' BITUMINOUS CONCRETE
ROADWAY EMBANKMENT
BROWN TAN AND BLACK, SILTY F. SAND
(A-2-4} W/ GRAVEL
ALLUVIAL
| BROWN, F. SANDY SILT (A-4) W/ TRACE |
P - . S —— d
RESIDUAL
BROWN TAN AND ORANGE, SILTY F. TO
MED. SAND (A-2-4) W/ ROCK FRAGS. AND

TRACE MICA.

25520

4
5.

—]
— =2

=]r

14.0

WEATHERED ROCK
BROWN GRAY AND ORANGE, GRANITE

Wy GNEISS

17.6

Boring Terminated by Auger Refusal at
Elevation 2,548 4 ft on CR: Biotite Granitic
Gneiss

e
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17BP.13.R.114 (Bridge #281)

A-

11

Madison County

2\ NCDOT GEOTECHNICAL ENGINEERING UNIT SLEET 2
WBS 17BP.13.R.114 | TIP SF-560281 | COUNTY Madison | GEOLOGIST Hunsberger, W. S.
SITE DESCRIPTION Bridge No. 281 on SR 1349 aver Sprinkle Creek GROUND WTR (ft)
BORING NO. EB2-A STATION 12+63 OFFSET 3fiLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2566.0ft TOTAL DEPTH 20.2ft NORTHING 792310 EASTING 951,989 24 HR. FIAD
DRILL RIGIHAMMER EFF.IDATE TRI9435 CME-55 93% 12/08/2011 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Gower, S. START DATE 02/17/14 COMP. DATE 02/17/14 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BBV ELey [PEFTH \ 0 SOIL AND ROCK DESCRIPTION
() {ft) (M ] osn | os | o5 | 0 2 50 5 00| [ NO. |/voll 6 | mEv.m DEPTH ift)
2570
T 2,566.0 EXISTING PAVEMENT 0.0
2565 | 256501 10 25650 0.5 BITUMINOUS GONCRETE 10
1 3 3 3 M 0.5 AGGREGATE BASE COURSE
S BED AL 45 ROADWAY EMBANKMENT
T T 7 [ 3 M BROWN AND ORANGE, F. SANDY SILT
2560 | 2 sa00] 60 29605 (A-4) W/ GRAVEL AND TRACE ORGANICS 55|
3 3 5 M ALLUVIAL
T 25580 BROWN, F. SANDY CLAY (A-6) W/ TRAGE 5o
2567 5T B4 T MICA. a4
i B2 32 D EEY T T RESDUAL
2555 I TAN BROWN AND WHITE, SAND (A-2-4)
1 W/ TRACE MICA.
25852 5T 135 25525 13,5
T H00/0.4 WEATHERED ROCK
2850 T BROWN AND WHITE, BIOTITE-GRANITIC
- GNEISS
2547 AT 185
T 24 | 29 [7104
254581 202 25458 202
£ 60/0.0 A0/0.0 - Boring Terminated by Auger Refusal at
+ - Elevation 2,545.8 ft on CR: Biotite Granitic
1 - Gneiss
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17BP.13.R.114 (Bridge #281) A-12 Madison County

2\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 10
'Y BORELOG REPORT

WBS 17BP.13.R.114 |TIP SF-560281 | COUNTY Madison | GEOLOGIST Paul, A. S.

SITE DESCRIPTION Bridge No. 281 on SR 1349 aver Sprinkle Creek GROUND WTR (ft)
BORING NO. EB2-B STATION 12+75 OFFSET 8fiRT ALIGNMENT -L- 0 HR. 14.4
COLLARELEV. 2566.0ft TOTAL DEPTH 16.5 1t NORTHING 792294 EASTING 951,991 24 HR. FIAD
DRILL RIGIHAMMER EFF.IDATE TRI9435 CME-55 93% 12/08/2011 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Wichard, W. START DATE 12/04/13 COMP. DATE 12/04/13 |SURFACEWATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'('f'tE)V ELEV DE(%”" \ 0 SOIL AND ROCK DESCRIPTION
{ft) 057 | 057t | O5f | |© 2 50 5 00| [ NO. |/voll 6 | mEv.m DEPTH ift)
2570
T EXISTING PAVEMENT 2.0
2565 | 2565.0] 10 I 0.5 BITUMINOUS GONGRETE —
1 8 4 3 *7 s | mm owa |z wa s|| ws s= M ROADWAY EMBANKMENT
betigell] o I S U R AP BROWN, ORANGE, FIRM, MICACEOUS, F.
T 5 | 3 | 2 +5- . M SANDY SILT (A-4) W/ GRAVEL
+ - 55
2560 | 2500 ] &0 3 = 3 ALLUVIAL
. +5- - M BROWN, FIRM, F. SANDY, GLAY (A-6)
2R57 5T 85 l— - cot o R R 9.0
] T #F || oo TTir e n e REGIDRAL
2555 ] ! TAN, BROWN, WHITE, V. DENSE,
i r MICACEOUS, SILTY SAND (A-2-4) W/
bl s N I IR ) IR ROCK FRAGS.
23 | 28 | 40 R I I M I o
0|5 sa0 st 185 T o —2,5495 165
60/0.0 60/0.0 Boring Terminated by Auger Refusal at

Elevation 2,549 .5 ft in CR: Biotite Granitic
Gneiss
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