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PROJECT REFERENCE NO. SHEET NO.

I17BP.I3.R.JI-Structure 580126 |

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL DESCRIPTION

GRADATION

SQIL IS 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

166 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: "
CONSISTENCY, COLOR, TEXTURE, MDISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

VERY STIFF, GRAY,SILTY CLAY, WOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTI, A-7-6

ADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

_WELL GRADED.
UNIFORM. - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO

POORLY GRADED)

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 AASHTGO CLASSIFICATION

MINERALOGICAL COMPOSITION

MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS
WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.

COMPRESSIBILITY

LIOUID LIMIT LESS THAN 31
LIQUID LIMIT EQUAL TQ 3i-5@
LIQUID LIMIT GREATER THAN 5@

SLIGHTLY COMPRESSIBLE
MODERATELY COMPRESSIBLE
HIGHLY COMPRESSIBLE

PERCENTAGE OF MATERIAL

GRANULAR  SILT - CLAY
QRGANIC MATERIAL oIS o QTHER MATERIAL
TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1-18%
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 18 - 20%
MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35%
HIGHLY ORGANIC >18% 220% HIGHLY 35% AND ABOVE

GROUND WATER

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS
ANIC MA
CLASS. ( < 35% PASSING *2@@) (> 357 PASSING *200) GRGANIC MATERIALS
GROUP A-1 A-3 A-2 A4 [AS[Aa6] A7) aq, a2 | 44,85
CLASS.  [A-I-a]A-1-b 4-2-4|4-2-5[4-2-6[A-2- e -3 | A6, A7
B938! 000 ; Y \\\ \\\\\
SYMBOL  B35890800 SORNRY
000do000g NS
% I:'ASSING SILT-
186 |sa Mx GRANULAR| (3 Ay MUCK,
® 40 |38 Mx[s@ Mx|s1MN S0ILS S0ILS PEAT
" 200 15 MX |25 MX|18 MX{35 Mx|35 MX|35 MX|35 MX|36 MN]36 MN}36 MN[36 MN
LIOUID LIMIT 40 MX| 41 MN [40 Mx[41 MN 14 Mx |41 MN |4 MX[AIMN|  gan g wiTH
PLASTIC INDEX | 6 MX NP 118 MX |18 MX[il MN [11 MN |16 MX |10 MX[LI MN |11 MN LITTLE OR HIGHLY
GROUP INDEX a [’ [ 4 MY |8 Mx |12 Mx|16 Mx[No Mx| ~ MODERATE ORGANIC
AMOUNTS OF SOILS
ggua;;ﬁ;ﬁes :ma'm& FINE | SILTY OR CLAYEY SILTY CLAYEY a‘;ﬁgg
i EL AND SAND SoILS SOILS
MATERIALS D [SAND| GRAVEL AND SAN 1
GEN. RATING FAIR TO
a5 A EXCELLENT TO 60OD FAIR TO POOR POOR POOR | UNSUITABLE
SUBGRADE

PI OF A-7-5 SUBGROUP 1S = LL - 3@ ; PI OF A-7-6 SUBGROUP IS > LL - 30

Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
\ AN STATIC WATER LEVEL AFTER 24 HOURS

Veu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
OJm{l» SPRING OR SEEP

CONSISTENCY OR DENSENESS

MISCELLANEOUS SYMBOLS

RANGE OF STANDARD RANGE OF UNCONFINED po—
PRIMARY SOIL TYpE |  COMPACTNESS OR | pe\pTRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) T oar TEST BORING e S
(N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION gy IATION
S - BULK SAMPLE
GENERALLY VERY LOOSE “ SOIL SYMBOL P auser soring
GRANULAR LO0SE 4 T0 18 §5 - SPLIT SPOON
MATERIAL MEDIUM DENSE 18 70 30 N/A ARTIFICIAL FILL (AF)OTHER CORE. BORING SAMPLE
3 DENSE 30 10 58
(NON-COHESIVE) veENSE i THAN ROADWAY EMBANKMENT or - iﬁﬁg TuBE
—— —— INFERRED SOIL BOUNDARY
VERY SOFT 2 <.25 "  MONITORING WELL R SAMPLE
GENERALLY o 270 8.25 10 a.50 Z772/7= INFERRED ROCK LINE S - Rock
SILT-CLAY MEDILM STIFF 4708 8.5 10 1.0 - A PIEZOMETER RT - RECOMPACTED TRIAXIAL
MATERIAL STIFF 8 T0 15 ! T0 2 et ALLUVIAL SOIL BOUNDARY INSTALLATION Lo
(COHESIVE) VERY STIFF 15 TO 30 270 4 SLOPE INDICATOR
HARD >30 >4 25/025 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING
ROCK STRUCTURES RATIO SAMPLE
TEXTURE OR GRAIN SIZE O et wvaLte
U.S. STO. SIEVE SIZE 4 18 4@ 6 200 270 ®  SOUNDING ROD SPT REFUSAL
OPENING (MM) 476 200 042 @25 0.075 0.053
yrvws s ABBREVIATIONS
BOULDER COBBLE GRAVEL chND SL':‘D SILT cLay AR - AUGER REFUSAL HLL - HIGHLY - MOISTURE CONTENT
(BLOR.) (C08.) (GR (CeE. 50 * 500 (sL.) L) BT - BORING TERMINATED MED. - MEDIUM V - VERY
CL. - CLAY MICA. - MICACEQUS VST - VANE SHEAR TEST
GRAIN MM 305 75 2.0 2.25 2.05 @.005 CPT - CONE PENETRATION TEST MOD. - MADERATELY 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

DMT - DILATOMETER TEST ORG. - ORGANIC

DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST
e - VOID RATIO SAP, - SAPROLITIC

F - FINE SD. - SAND, SANDY

FOSS, - FOSSILIFERQUS SL. - SILT, SILTY

FRAC. - FRACTURED, FRACTURES SLL - SLIGHTLY

FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL

Y4 ORY UNIT WEIGHT

EQUIPMENT USED ON SUBJECT PROJECT

(ATTERBERG LIMITS) DESCRIPTION
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY
(SAT.) FROM BELOW THE OROUND WATER TABLE
LL _ | LIQUID LIMIT
P;:ﬁygc CWET - SEMISOLID; REGUIRES DRYING TO
phin ATTAIN OPTIMUM MOISTURE
pLl | PLASTIC LIMIT
oM OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE
SL.|. SHRINKAGE LIMIT
REQUIRES ADDITIONAL WATER TO
- ORY - (D ATTAIN OPTIMUM MOISTURE
PLASTICITY
PLASTICITY INDEX (PD) ORY 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.

HAMMER TYPE:

AUTOMATIC

DRILL UNITS: ADVANCING TOOLS:

[:, MANUAL

CLAY BITS

[2] mosnes-___

&' CONTINUQUS FLIGHT AUGER CORE SIZE:
L] s 8" HOLLOW AUGERS [
[C] cme-asc HARD FACED FINGER BITS C]v=

TUNG.-CARBIOE INSERTS .
CME-55@X []+-

casiNg [ s aDvancer

TRICONE __ *STEEL TEETH

HAND TOOLS:
[_] post HoLe picoer

(L] wano aucer
SOUNDING ROD

Ll
D VANE SHEAR TEST
L

[L] poreBLE HalsT
I
I

TRICONE __ * TUNG.-CARB.

CORE BIT

() O o N S |
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PROJECT REFERENCE NO. SHEET NO.

I7BP.I3.R.I-Structure 580126 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 1S 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 SPDON SAMPLER EQUAL TO OR LESS THAN @.I FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED RQOCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 180
ROCK (WR) BLOWS PER FOOT IF TESTED.

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBRO, SCHIST, ETC.

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
—| SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED, ROCK TYPE
"~ -1 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.

NON-CRYSTALLINE
ROCK (NCR)

COASTAL PLAIN I COASTAL PLAIN SEOIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SEDIMENTARY ROCK 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
(CP) L sHELL BEDS, ETC.

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

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 TG

(8L1) [ INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR

CRYSTALS ARE DULL AND DISCOLORED., CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.

MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN

(M0D.) 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 KAQLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH

(MOD. SEV.) AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK.
JE_TESTED, WOULD YIELD SPT REFUSAL

SEVERE ALL ROCK EXCEPT OUARTZ 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,
JF_TESTED, YIELDS SPT N VALUES > 188 BFFf
VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE 8UT
v SEV.) THE MASS IS 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 _TESTED, YIELDS SPT N VALUES < 108 BPF

COMPLETE ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE QONLY IN SMALL AND
SCATTERED CONCENTRATIONS, QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S
ALSO AN EXAMPLE,

ROCK HARDNESS

VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
SEVERAL HARD BLOWS OF THE GEOLQGIST'S PICK.

HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
TO 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.
MEDTUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE
POINT OF A GEOLQGIST'S PICK.
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
PIECES CAN BE BROKEN BY FINGER PRESSURE.

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR 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.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH S0IL DEPOSITED BY GRAVITY 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 RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A 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 DISLODGED FRAM
PARENT MATERIAL.

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

FORMATION (FM.) - 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.) - 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 OUALITY 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 FASRIC 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.

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 140 LB, HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1F00T INTQ SOIL WITH
A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
THAN @.1 FOOT PER 6@ BLOWS.

STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIOED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY

VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHEQ READILY By | J0TAL LENOTH OF ROCK SECWENTE WITHIN 4 STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
FINGERNAIL. .
TQPSQIL (TS~ SURFACE S0 ALLY CONTA MATTER,
FRACTURE SPACING BEDDING JOPSOIL_(T8.) ILS USU N ‘INING ORGANIC ER,
TERM SPACING 1ERY THICKNESS BENCH MARK: SURVEY INFORMATION PROVIDED BY MATTERN & CRAIG
VERY THICKLY BEDDED > 4 FEET
VERY WIOE MORE THAN 10 FEET -
VinE e 10 et THICKLY BEDDED L5 - 4 FEET
THINLY BEDDED 8.16 - 1.5 FEET - ELEVATION: _ FT.
MODERATELY CLOSE 170 3 FEET
CLOSE I 10 L FEET VERY THINLY BEODED 0.03 - 0.16 FEET
VERY CLOSE LESS THAN @45 FEET THICKLY LAMINATED 0.008 - 0,03 FEET NOTES:
- THINLY LAMINATED < 0.008 FEET _
INDURATIGON

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

INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DIFFICULT TO BREAK WITH HAMMER,
EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

SAMPLE BREAKS ACROSS GRAINS,

REVISED 02/23/06
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NCDOT BORE SINGLE 63P-0198-0126 - GROUP 2 BRIDGE 126.GPJ NC_DOT.GDT 6/10/13

£ & NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

S

HEET 1 OF 4

wBS 17BP.13.R.11

I TIP N/A | COUNTY McDowell l GEOLOGIST R. Kral
SITE DESCRIPTION Bridge 580126 on SR 1560 over Pond Branch GROUND WTR ({ft)
BORING NO. B-1 STATION 11+95 OFFSET 15ftLT ALIGNMENT -L- 0 HR. 7.0
COLLARELEV. 1,789.4ft TOTAL DEPTH 15.0ft NORTHING 787,896 EASTING 1,130,188 24 HR. 8.6

DRILL RIG/HAMMER EFF.JDATE F&R5785 CME-55 82% 10/5/2012

| DRILL METHOD H.S

. Augers

HAMME

RTYPE Automatic

DRILLER C. Boyce

START DATE 11/29/12

COMP. DATE 11/29/12

' SURFACE WATER DEPTH N/A

1Ev| DRVE[5epry|  BLOW COUNT ~- BLOWSPERFOOT -~ SAMP: L Sl e
Ez.fgv ELEV DE(':[)T H v ) SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5f% | 0.5% | |0 25 50 A 100] | No. | /moll 6 | Etev.m DEPTH (f)
1790 et 0o - 1,780.4 GROUND SURFACE 0.0
7 + 2 2 3 ‘5' N R M I_\‘ ROADWAY EMBANKMENT
T B LN Red-orange and brown silty CLAY (A-7-5)
178591 35 A N A A N 1,785.9 35
1785 L 2 22 | 20 >gir v e Tan and brown silty fine to coarse SAND
4 SRS 1___.__._, o | | 17839 (A-2-4) 5.5
+ R R T 1,782.4 COLLUVIAL 7.0
178091 &8s R R v T F Intermittent Boulders
. T Tan and brown silty fine to coarse SAND
1780 T I B A A O/ S I I W e (B2 100
+ PR PR .// :
T e ,,t'!g’ 1,776.9 Cobbles and gravel throughout 125
177591 135 e F \ Intermittent Boulders i
1775 o F g | 2 | 10 |9001 10010.6‘_ . |=1774.4  Tan and brown silty fine to coarse SAND 15.0
1 60/0.0 60/0.0 (A-2-4)

I||IIIlllllllllllll‘l|IIllIIlllllllllllllllllllllllIllllllllllll

|

Cobbles and gravel throughout

Boring Terminated at Elevation 1,774.4 ft In

COLLUVIAL SOIL;

1) Drillers used coring equipment (NQ-2)
and roller cone to penetrate boulders in the

colluvial layers.

2) Higher N-values in the colluvial soils are
indicative of the cobbles/gravel encountered

during sampling.

S




NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 2 OF 4

WBS 17BP.13.R.11

[ TP /A

| COUNTY McDowell

| GEoLoGIST R. Kral

SITE DESCRIPTION Bridge 580126 on SR 1560 over Pond Branch

BORINGNO. B-2

STATION 11+94

OFFSET 11ftRT ALIGNMENT -L-

COLLARELEV. 1,789.4 ft

TOTAL DEPTH 19.7 ft

NORTHING 787,890 EASTING 1,130,214

GROUND WTR (ft)
0 HR. 4.0
24 HR. 4.0

DRILL RIG/HAMMER EFF./JDATE F&R5785 CME-55 82% 10/5/2012

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER C. Boyce

START DATE 12/05/12

I COMP. DATE 12/05/12

I SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE 63P-0198-0126 - GROUP 2 BRIDGE 126.GPJ NC_DOT.GDT 6/10/13

y| DRIVE 4|~ BLOW COUNT- -~ —-BLOWSPERFOOT -~ - - -| |savp.| /| L —
EgtE)V ELEV DE(th’)T H s 0 \/ ) SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5t | 0.5t | |0 25 50 4 ! NO. |/Mol| G | ELev. () DEPTH ()
ol . —1,780.4 GROUND SURFACE 00
T T 4 3 3 Rs' . M L_\‘ ROADWAY EMBANKNMENT
+ . - LN Red-brown silty CLAY (A-7-5)
17859 35 Y \ 4 .L‘S 1,785.9 35
1785 T 5 8 6 * 14 V] Dark brown silty fine to coarse SAND (A-2-4),
iR B S S VST R L{- | 17839 little rock fragments
1 ’ﬁ,‘- COLLUVIAL
17809] 85 I R S Zd 17809 Intermittent Boulders 85
1780 1 3 7 38 + A W | Tan and gray silty fine to coarse SAND
4 . N (A-2-4)
L R T U B L 17718 1.8
L 1 %T’/, A \ Cobbles and gravel throughout /
1775 T ?-_ Intermittent Boulders
(P
-+ %-
iR 2
17709] 185 ,,-39 17709 18.5
1770 | 25 48 |52/0.2 17697 WEATHERED ROCK 19.7
X 100/0.7' \___ Tanand orange (BIOTITE GNEISS) [
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Boring Terminated at Elevation 1,769.7 ft In
WEATHERED ROCK (BIOTITE GNEISS)

1) Drillers used coring equipment (NQ-2)
and roller cone to penetrate boulders in the
colluvial layers.

2) Higher N-values in the colluvial soils are
indicative of the cobbles/gravel encountered
during sampling.
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BORELOG REPORT

,‘ G_ NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 3 OF 4

WBS 17BP.13.R.11

| TIP A | COUNTY  McDowell | GEOLOGIST R. Kral
SITE DESCRIPTION Bridge 580126 on SR 1560 over Pond Branch GROUND WTR (ft)
BORING NO. B-3 STATION 12+36 OFFSET 11ftLT ALIGNMENT -L- 0 HR. 8.0
COLLARELEV. 1,789.9 ft TOTAL DEPTH 20.0 ft NORTHING 787,936 EASTING 1,130,201 24 HR. 8.0

DRILL RIGIHAMMER EFF.JDATE F&R5785 CME-55 82% 10/5/2012

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER C. Boyce

START DATE 12/03/12

COMP. DATE 12/04/12

I SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE(E)T H . . v ) SOIL AND ROCK DESCRIPTION
(i) 0.5it | 0.5t | 0.5ft 3 8 ® 100] | NO. | /viol| G | ELEV. (i) DEPTH (ft)
1790 1,789.9 GROUND SURFACE 0.0)
T.789.9] U0 2 3 3 *e ST, M NE ROADWAY EMBANKMENT
1 b S (S t\_ Red-brown silty CLAY (A-7-5)
17864T 35 NG| N
1785 T 819 18 oo’ M t':\'
-+ L —— — N—1,784.4 55
T - T Zi COLLUVIAL
T R _ :_d Ao v = 1,781.9 Intermittent Boulders 80
178147 85 15 17 7 .. W Lk Tan, white and yellow silty fine to coarse
1780 -+ E‘_‘____ _____ mp— 17794 SAND (A-2-4) 10,5
1 S D " N \ Cobbles and gravel throughout
1776 4T 135 oo f.’:f- Intermittent Boulders
T 60/0.0 s . 2
1775 T =
177147 185 R =B
1770 1 60/0.0 - '60/0'O+ 3;' 1,769.9 20.0

NCDOT BORE SINGLE 63P-0198-0126 - GROUP 2 BRIDGE 126.GPJ NC_DOT.GDT 6/10/13
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Boring Terminated at Elevation 1,769.9 ft In
COLLUVIAL SOILS

1) Drillers used coring equipment (NQ-2)
and roller cone to penetrate boulders in the
colluvial layers.




(== NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 4 OF 4

WBS 17BP.13.R.11

|Tip A | COUNTY  McDowell | GEOLOGIST R Kral
SITE DESCRIPTION Bridge 580126 on SR 1560 over Pond Branch GROUND WTR (ft)
BORING NO. B-4 STATION 12+25 OFFSET 12 ftRT ALIGNMENT -L- 0HR. 7.0
COLLARELEV. 1,789.7 ft TOTALDEPTH 20.0 ft NORTHING 787,920 EASTING 1,130,221 24 HR. 7.2

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 82% 10/5/2012

] DRILL METHOD  H.S. Augers

HAMMER TYPE  Automatic

DRILLER C. Boyce

START DATE 11/29/12

COMP. DATE 11/29/12

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(;%V ELEV DE(%T H 5 5 100 v o SOIL AND ROCK DESCRIPTION
(1 0.5ft | 0.5ft | 0.5ft 2 A 1 NO. |/mol|l 6 | Etev. DEPTH (it
1790 L |_1,789.7 GROUND SURFACE 0.0
AR e I S - S B D M ENF ROADWAY EMBANKMENT
+ : "-\\\- . LN Red-brown silty CLAY (A-7-5)
R SRS tV e Brow S T ——
1785 T T ’ M T Dark brown silty fine to coarse SAND (A-2-4),
T . \!5‘0_ ————— ] TR LiEsT \ little rock fragments 20
I S . A\ A25N COLLUVIAL
17819 a5 R ISP RPN - A 17817 Intermittent Boulders 8.0
b 0 1 17 | 23 - : r Brown and white silty fine to coarse SAND
1780 I 940 Wl L 17797 A-2-4 10.0
I M= L1 a24)
7
T ?;* Cobbles and gravel throughout
177697 135 s S 17762 Intermittent Boulders 18.5
1775 1T 41 [89/0.3 100/0.6® __1,7747  Brown and white silty fine to coarse SAND 15.0
4 e oA -2~
7
L A2y
4 %‘Lf » ' Cobbles and gravel throughout
+ = Intermittent Boulders
1770 4 A 1.769.7 200

NCDOT BORE SINGLE 63P-0198-0126 - GROUP 2 BRIDGE 126.GPJ NC_DOT.GDT 6/10/13
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Boring Terminated at Elevation 1,769.7 ft In
COLLUVIAL SOILS

1) Drillers used coring equipment (NQ-2)
and roller cone to penetrate boulders in the
colluvial layers.

2) Higher N-values in the colluvial soils are
indicative of the cobbles/gravel encountered
during sampling.
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Z_ ™ NCDOT GEOTECHNICAL ENGINEERING UNIT
Ll BORELOG REPORT

SHEET 1 OF 4

wBS 17BP.13.R.11

[ TP NA | COUNTY McDowell | GEOLOGIST R. Kral
SITE DESCRIPTION _Bridge 580126 on SR 1560 over Pond Branch GROUND WTR (ft)
BORING NO. B-1 STATION 11+95 OFFSET 15ftLT ALIGNMENT -L- OHR. 7.0
COLLARELEV. 1789.4 ft TOTAL DEPTH 15.0ft NORTHING 787,896 EASTING 1,130,188 24 HR. 8.6

DRILL RIG/HAMMER EFF.IDATE F&R5785 CME-55 82% 10/5/2012

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER C. Boyce

START DATE 11/29/12

COMP. DATE 11/29/12

I SURFACE WATER DEPTH N/A

80,2

NCDOT BORE SINGLE 63P-0198-0126 - GROUP 2 BRIDGE 126.GPJ NC_DOT.GDT 6/10/13

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE(E)T H s 1 A/ ) SOIL AND ROCK DESCRIPTION
(9 0.5ft | 0.5t | 0.5ft | |0 2 0 75 9] | No. | voll 6 | Elev.a DEPTH (ft)
1790 et g L 1,780.4 GROUND SURFACE 0.0
T T 2 2 3 ‘5' . B M L\‘ ROADWAY EMBANKMENT
T N oo LN Red-orange and brown silty CLAY (A-7-5)
178591 35 T~ LN 17859 35
1785 1 2 22 | 20 ~ 4 M Tan and brown silty fine to coarse SAND
1 R 1_____._,_._,_____.__.__ L} | 17839 (A-2-4) 5.5
I R P RS I 7 17824 COLLUVIAL 7.0
T SR EECEEEC B v “F \ Intermittent Boulders [ ]
178091 85 RN R L ——
1780 4 8 8 t - Tan and brown siltv.fineto.coarse SAND .|
L1570 PR N, vy 17794 (A-2-4) 10.0
iR =
T T A 1.776.9 \ Cobbles and grave! throughout 12.5
17759) 135 R b \ Intermittent Boulders /
1778 1774 4T 150 8 10 [s0/0.1 ) 15070 6‘_ _I—=1,7744  Tan and brown silty fine to coarse SAND 15.0
¥ 50/0.0 - (A-2-4)

PRSI [ SO S S SN NN SN VAR SO SN N S WO SRS NS T

-ttt

| WS SO AN TR TR T S IO T O WU S O ST SR SN W AT

PR T N W W WY N BT S S RS ST
———T—t——tr—

(E hwoest &camm

vt Cobbles [bovlders
Shoold e e \9@&@@3 ,

Cobbles and gravel throughout
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Boring Terminated at Elevation 1,774.4 ft In
COLLUVIAL SOILS

1) Drillers used coring equipment (NQ-2)
and roller cone to penetrate boulders in the
colluvial layers.

2) Higher N-values in the colluvial soils are
indicative of the cobbles/gravel encountered
during sampling.




@ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 2 OF 4

BORELOG REPORT

WBS 17BP.13.R.11 ! TIP N/A | COUNTY McDowell | GEOLOGIST R. Kral
SITE DESCRIPTION Bridge 580126 on SR 1560 over Pond Branch GROUND WTR (ft)
BORING NO. B-2 STATION 11+94 OFFSET 11 ftRT ALIGNMENT -L- 0 HR. 4.0
COLLARELEV. 1,789.4 ft TOTAL DEPTH 19.7 ft NORTHING 787,890 EASTING 1,130,214 24 HR. 4.0
DRILL RIG/HAMMER EFF.JDATE F&R5785 CME-55 82% 10/5/2012 l DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER C. Boyce START DATE 12/05/12 COMP. DATE 12/05/12 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ea%v ELEV DE(%T H . v ) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5t | |0 25 5 75 100] | NO. | /Mol G | Eev.ay DEPTH (it)
1790 et 00 |—1,780.4 GROUND SURFACE 0.0
j T+ 4 3 3 ks .- s B R M L\' ROADWAY EMBANKMENT
T N LN Red-brown silty CLAY (A-7-5)
17850] a5 S\ w [N 1sso 35
1785 iR 5 8 6 * 14 v Dark brown silty fine to coarse SAND (A-2-4),
4 N S U A ES L | 17839 little rock fragments
+ ;{f COLLUVIAL
1780,% 17800l 85 R DR D SR a0 Intermittent Boulders 65
1780 T N 20 ) VYR N Fan-and-gray-silty-fine-to-coarse-SAND
I R L (A-2-4)
1 A ke e e o 17779 11.5
1 B JEDU IS DA IR g?,_ \ Cobbles and gravel throughout /
1775 T R B B %&"f{- Intermittent Boulders
£ >
1~
T 2y
(S
177091 185 D N N A P 17709 18.5
1770 25 48 152/0.2 *_ A 1,769.7 WEATHERED ROCK 19.7
100/0.7 \___ Tanandorange (BIOTITEGNEISS) [ |

Boring Terminated at Elevation 1,769.7 ft In
WEATHERED ROCK (BIOTITE GNEISS)

¢ lwert., Excavation indo
Codo\es f bovlders Shovld
be. anth cipaded,

1) Drillers used coring equipment (NQ-2)
and roller cone to penetrate boulders in the
colluvial layers.

2) Higher N-values in the colluvial soils are
indicative of the cobbles/gravel encountered
during sampling.
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NCDOT BORE SINGLE 63P-0198-0126 - GROUP 2 BRIDGE 126.GPJ NC_DOT.GDT 6/10/13




BORELOG REPORT

@ % NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 3 OF 4

wBS 17BP.13.R.11

[ TP NA

| COUNTY McDowell

| GEOLOGIST R. Kral

SITE DESCRIPTION Bridge 580126 on SR 1560 over Pond Branch

BORING NO. B-3

STATION 12+36

OFFSET 11 ftLT

ALIGNMENT

L-

COLLARELEV.

1,789.9 ft’

TOTAL DEPTH 20.0 ft

NORTHING 787,936

EASTING 1,130,201

GROUND WTR (ft)
0 HR. 8.0
24 HR. 8.0

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 82% 10/5/2012

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER C. Boyce

START DATE 12/03/12

COMP. DATE 12/04/12

l SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE(th’)T H ) v 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5f | 0.5ft | |0 25 50 & 00| | NO. | /moll 6 | ELev.i DEPTH (ft)
1790 1,789.9 GROUND SURFACE 0.0
T,7/89.9] 00 > 3 3 &e LT M [N ROADWAY EMBANKMENT
1 SN o] LN- Red-brown silty CLAY (A-7-5)
17864 36 | 513 - N
I R . M N
1785 - ‘!22_______________ LN 17844 55
T st . ot R #{9/' COLLUVIAL
o @ T T : VW A 17810 intermittent Boulders 8.0
, ? 6@‘ b 4 178147 85 15 17 7 T 7 . . W N Tan, white and yellow silty fine to coarse
80 = s R mpy—— R kWY SAND-(A=2=4) 10.5
-+ < < Zs
1 . . %- Cobbles and gravel throughout
1,776 AT 135 g e(.)/o.ol ﬁfj - Intermittent Boulders
+ 60/0.0 - 60/0. > 518
1775 I ﬁl:f_
e .. .. (Y7
1771 4T 185 o =
1770 T 60/0.0 ) '60I0'0+ ﬁg' 1,769.9 20.0

NCDOT BORE SINGLE 63P-0198-0126 - GROUP 2 BRIDGE 126.GPJ NC_DOT.GDT 6/10/13
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Boring Terminated at Elevation 1,769.9 ft In
COLLUVIAL SOILS

1) Drillers used coring equipment (NQ-2)
and roller cone to penetrate boulders in the
colluvial layers.




[ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 4 OF 4
) 1P BORELOG REPORT

(E M\)@(J(,a Exe Gwoéno .

o Cobbles [ boulders
6@@4)&5’3 gyg AMT#C]F’Q«%@& .

WBS 17BP.13.R.11 I TIP N/A l COUNTY McDowell l GEOLOGIST R. Kral
SITE DESCRIPTION Bridge 580126 on SR 1560 over Pond Branch GROUND WTR (ft)
BORING NO. B-4 STATION 12+25 OFFSET 12 ftRT ALIGNMENT -L- 0 HR. 7.0
COLLARELEV. 1,789.7 ft TOTAL DEPTH 20.0 ft NORTHING 787,920 EASTING 1,130,221 24 HR. 7.2
DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 82% 10/5/2012 l DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER C. Boyce START DATE 11/29/12 COMP. DATE 11/29/12 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E{}SV ELEV DE(%T H s v 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5ft | |0 25 0 7B 10011 NO. | /moll G | ELev. DEPTH (f)
1790 N |_1,789.7 GROUND SURFACE 0.0)
S789:7 1YY 2 3 4 ‘7 . .. M I_\- ROADWAY EMBANKMENT
4 Al NI L NG Red-brown silty CLAY (A-7-5)
178621 35 TN LN 17862 35
1785 T 8 28 32 R B \!‘3” LT M L“ﬁ”‘_1 7847 Dark brown silty fine to coarse SAND (A-2-4), 50
T T T EEE A T\ little rock fragments 1
1 . . 2] COLLUVIAL
o i et oT & R U RO v 2 1817 Intermittent Boulders 8.0
T | 47a0 17812 01 77 | 23 ce e |- w T Brown and white silty fine to coarse SAND
[I— . ' Y;[c P SN E— il T D - (A2 466
1 .. g///_
T %};?- \ Cobbles and gravel throughout l
1776 2T 438§ R D R T 17762 Intermittent Boulders 185
1775 T 41 [59/0.3 100/0.69 -+'|_17747  Brown and white silty fine to coarse SAND 15.0
1 L gz,/_ (A-2-4)
- - (P
1 ﬁ”/f - Cobbles and grave! throughout
-+ - Intermittent Boulders
1770 L A 17697 20.0
=+ Boring Terminated at Elevation 1,769.7 ft In
=+ COLLUVIAL SOILS

1) Drillers used coring equipment (NQ-2)
and roller cone to penetrate boulders in the
colluvial layers.

2) Higher N-values in the colluvial soils are
indicative of the cobbles/gravel encountered
during sampling.
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _17BP.I3.R.119 F.A. PROJ. VA
COUNTY _ McDowell

PROJECT DESCRIPTION Structure No. 580011 on SR 1798 (Tater Town Loop)
over Katy Creek

MAP 2 MCDOWELL 11

CONTENTS PERSONNEL

SHEET DESCRIPTION J. Fowler
1 TITLE SHEET J. Hoyle
2, 2A LEGEND
3 SITE PLAN M. Hosseini
4 BORING LOCATION PLAN M. Brewer, E.I
5-7 BORE LOG AND CORE REPORTS
8 ROCK CORE PHOTOS

INVESTIGATED BY_FOR, Inc.
CHECKED BY, M. Walko, P.E.
SUBMITIED BY__ FER, Inc.
DATE May 2014

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT 1S BASED WERE MADE FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9I19) 707-6850. NEITHER THE SUBSURFACE PLANS AND REPORTS,NOR THE FIELD BORING LOGS, ROCK CORES, OR SQIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT' THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD. THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE

INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING

AND" CONSTRUCTION PURPQSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE

CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS EN?HWERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION. ‘.

”l\ ll"
)

NOTE - THE INFORMATION CONTAINED HEREIN 1S NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

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

DRAWN BY; M. Brewer, E.L ""I,/ZqE L J. \?\3\‘3?;@% 5 / [ / i 4
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PROJECT REFERENCE NO.

SHEET NO.

I7BP.I3.R.II9

2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL

DESCRIPTION

GRADATION

SOIL IS 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

120 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION IS 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, GRAY,SILTY CLAY, MOIST WITH INTERBEDDED FINE SAND LAERS,HIGHLY PLASTIC, A-7-6

RA - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

WELL _GRADED
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED)

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

PI OF A-7-5 SUBGROUP IS =

LL - 30 ; PI OF A-7-6 SUBGROUP IS > LL - 30

SPRING OR SEEP

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS
CLASS. (< 38% PASSING %200 (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.
GROUP A-3 | a-2 a-4 [a-5|a-6]A7] ag,8-2 | 44,85 COMPRESSIBILITY
CLASS. A-2-4|a-2-5]a-2-6) nre| A3 |A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31
SV T ; MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-5@
L 8 NNNERS HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 50
7 PASSING SILT- PERCENTAGE OF MATERIAL
=10 GRANULAR MUCK, GRANULAR _ SILT - CLAY
* 40 sows | S&Y | eear ORGANIC MATERIAL vl e OTHER MATERIAL
* 200 18 MX |35 MX|35 MX|35 Mx|35 MX|36 MN (36 MN|36 MN|36 MN L TRACE OF ORGANIC MATTER 2 -3 3 - 5% TRACE 1-10%
LITTLE ORGANIC MATTER 3-51% 5 - 12% LITTLE 10 - 20
LIOUID LINIT 40 MX|41 MN 40 MX 41 MN |40 MX 41 MN [40 MX|4IMN|  go g wITH MODERATELY ORGANIC 5-102 12 - 20% SOME 20 - 35%
PLASTIC INDEX | 6 MX | NP (19 Mx |10 Mx |11 MN [11 MN (10 Mx (10 Mxft My [1mn | Cirrlel op WiGHLy | MIGHLY ORGANIC 107 >207 HIGHLY 35% AND ABOVE
GROUP INDEX|  © o o | amx e m[iz w16 mx[no mx WODERATE | oRoaNIC GROUND WATER
Ui
SOILS
USUAL TYPES gm Fmg& ene | SILTY OR cLavEy | sty | cLavey ORGANIC Yz _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
OF MAJOR VEL, MATTER
watemaLs | saw  |SOND| GRAVEL AND SAND | SOILS | SOILS E \ A STATIC WATER LEVEL AFTER 24 Houms
GEN. RATING Pu
" A EXCELLENT TO GOOD FAIR TO POOR FsloF;Rro POOR | nsulTasLE hVA'S PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA
SUBGRADE o=

CONSISTENCY OR DENSENESS

MISCELLANEOUS SYMBOLS

SOIL MOISTURE

- CORRELATION OF TERMS

SOIL MOISTURE SCALE

FIELD MOISTURE

GUIDE FOR FIELD MOISTURE DESCRIPTION

CT - CORING TERMINATED
DMT - DILATOMETER TEST

DPT

e -

- DYNAMIC PENETRATION TEST
VOID RATIO

NP - NON PLASTIC

ORG. - ORGANIC

PMT - PRESSUREMETER TEST
SAP. - SAPROLITIC

EMBANK. - EMBANKMENT

F - FINE

FOSS. - FOSSILIFEROUS

FRAC. - FRACTURED, FRACTURES

SDY. - SANDY

SL. - SILT, SILTY

SLI - SLIGHTLY

TCR - TRICONE REFUSAL

RANGE OF STANDARD RANGE OF UNCONFINED po p—
PRIMARY SOIL TYPE |  COYPACTNESS OR - |pENETRATION RESISTENCE | ~ COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) PTOMT  TEST BORING WESCUE,E e
CONSISTENCY (N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION vst pMT
SPT N-VALUE
GENERALLY VERY o0sE e SOIL SYMBOL P eucer sornG O
GRANULAR
MATERIAL MEDIUM DENSE 10 0 30 N/A ARTIFICIAL FILL (AF) OTHER {:} CORE BORING SPT REFUSAL
(NON-COHESIVE) DENSE 30 TO 50 THAN ROADWAY EMBANKMENT
VERY DENSE 50 e
MONITORING WELL
R = e INFERRED SOIL BOUNDARY
GENERALLY SOFT 270 4 2.25 T0 2.50 =7=77 INFERRED ROCK LINE A PIEZOMETER
SILT-CLAY MEDIUM STIFF 4708 25 10 1.9 === INSTALLATION
MATERIAL STIFF 8 T0 15 1 710 2 TTwpe? ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR
(COHESIVE) VERY STIFF 15 10 30 2704 T O NstaLation
HARD 30 >4 26/025 DIP & DIP DIRECTION OF @
ROCK STRUCTURES CONE PENETROMETER TEST
TEXTURE OR GRAIN SIZE
U.S. STD. SIEVE SIZE 4 12 40 60 200 270 ° SOUNDING ROD
OPENING (MM) 476  2.00 0.42 ©.25 0.675 0.053
CoareE . ABBREVIATIONS
BOULDER COBBLE GRAVEL SAND SL’:IED SILT CLAY AR - AUGER REFUSAL FRAGS. - FRAGMENTS w - MOISTURE CONTENT
(BLDR.) (0B (GR.) CoE. 500 ® 'Sou (SL) ) BT - BORING TERMINATED HI. - HIGHLY V - VERY
CL. - CLAY MED. - MEDIUM WEA. - WEATHERED
GRAIN MM 305 7 2.0 0.25 0.05 2.005 CPT - CONE PENETRATION TEST MICA. - MICACEOUS 7Y - UNIT WEIGHT
size N 12 3 CSE. - COARSE MOD. - MODERATELY

)4~ DRY UNIT WEIGHT

AMPLE ABBREVIAT

S - BULK

SS - SPLIT SPOON

ST - SHELBY TUBE

RS - ROCK

RT - RECOMPACTED TRIAXIAL
CBR - CALIFORNIA BEARING

RATIO

EQUIPMENT USED ON SUBJECT PROJECT

(ATTERBERG LIMITS) DESCRIPTION
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY
(SAT. FROM BELOW THE GROUND WATER TABLE
LL LIOUID LIMIT
P;gﬁ;g CWET - SEMISOLID; REQUIRES DRYING TO
oy ATTAIN OPTIMUM MOISTURE
pLL . PLASTIC LIMIT
oM OPTIMUM MOISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE
SL_| SHRINKAGE LIMIT
REQUIRES ADDITIONAL WATER TO
- ORY - @ ATTAIN OPTIMUM MOISTURE
PLASTICITY
PLASTICITY INDEX (PD) DRY STRENGTH
NONPLASTIC 0-5 VERY LOW
LOW PLASTICITY 6-15 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.

DRILL UNITS:

] wosie s

BK-51

CME-550X

CME-75

PORTABLE HOIST

o000

ADVANCING TOOLS:

[ cuar aits

OxO000OXO

HAMMER TYPE:

AUTOMATIC |:| MANUAL

VANE SHEAR TEST

6" CONTINUOUS FLIGHT AUGER CORE SIZE:

8" HOLLOW AUGERS e

HARD FACED FINGER BITS -N Q2

TUNG.-CARBIDE INSERTS D_H

CASING D W/ ADVANCER AND TO0LS:

TRICONE " STEEL TEETH I:’ POST HOLE DIGGER

TRICONE * TUNG.-CARB. I:, HAND AUGER

CORE BIT E SOUNDING ROD
L]

REVISED 09/23/09




NORTH CAROLINA DEPARTMENT

PROJECT REFERENCE NO. SHEET NO.

I7BP.I3.R.II9 2A

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 @.1 FOOT PER 6@ BLOWS.

IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY

DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA,

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

WEATHERED /W NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
ROCK (WR) === BLOWS PER FOOT IF TESTED.
N FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
gg{ﬁ‘:}&},'“ /’.J Z7-4] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
77 7| GNEISS, GABBRO, SCHIST, ETC.

NON-CRYSTALLINE
ROCK (NCR)

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.

COASTAL_PLAIN I
(SCEPD)IMENTARY ROCK

COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE. CEMENTED
| sHELL BEDS, ETC.

WEATHERING

FRESH

VERY SLIGHT

ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
HAMMER IF CRYSTALLINE.

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.
MODERATE ~ 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 LOSS 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

VERY SEVERE

EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
IF_TESTED, YIELDS SPT N VALUES > 10 BPF

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

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.
COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF 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 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 DISLODGED FROM
PARENT MATERIAL.

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

FORMATION (FM.) - 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.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

v SEV.) THE MASS IS 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 | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES < 108 BPF INTERVENING IMPERVIOUS STRATUM,
COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SCATTERED CONCENTRATIONS., QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES W’ - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. ENT ROCK.
SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD 'ig"nsi Aia"slﬁ;‘gpg;"fgﬁ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT. THAT HAS BEEN EMPLACED PARALLEL
. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG & FAULT OR
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED 200 PLANE
BY MODERATE BLOWS.
MEDIUM CAN BE GROOVED OR GOLGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR BPF) OF
HARD CaN BE EXCAVATED IN SMALL CHIPS 10 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
FOINT OF & GEOLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
- THAN @.1 FOOT PER 6@ BLOWS.
SOFT EaN BE GROVED OR TOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN ) -
PIECES 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 (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY
SOFT OR MORE IN THICKNESS CAN 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
FINCERNAIL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
TOPSOIL (TS.) - SURFA ALLY CONTA RGANIC MATTER.
FRACTURE SPACING BEDDING SURFACE SOILS USUALLY CONTAINING ORGANIC £
TERM SPACING LERM 1t BENCH MARK: Survey information provided by Mattern & Craig.
VERY THICKLY BEDDED > 4 FEET
VERY WIDE MORE THAN 10 FEET
WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET =
THINLY BEDDED 2.16 - 15 FEET ELEVATION: R
MODERATELY CLOSE 1 T0 3 FEET
CLOSE 0.6 T0 1 FEET VERY THINLY BEDDED 0.03 - .16 FEET
VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
) THINLY LAMINATED < 0.008 FEET
INDURATION

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

RUBBING WITH FINGER FREES NUMEROUS GRAINS;

FRIABLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

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

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 09/23/09
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NCDOT BORE SINGLE 63R-3123-0011 MATTERN & CRAIG MCDOWELL 580011 BORINGS LOGS.GPJ NC_DOT.GDT 5/6/14

\ (=2 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 5

BORELOG REPORT

WBS 17BP.13.R.119 [TIP A | COUNTY  McDowell | GEOLOGIST M. Brewer

SITE DESCRIPTION Structure No. 11 on SR 1798 (Tater Town Loop) over Katy Creek GROUND WTR (ft)
BORING NO. B-1 STATION 12+47 OFFSET 16 ftRT ALIGNMENT -L- 0 HR. 4.6
COLLAR ELEV. 1,308.2ft TOTAL DEPTH 23.8 ft NORTHING 693,934 EASTING 1,139,409 24 HR. 3.5
DRILL RIG/HAMMER EFF.JDATE F&R4637 CME-75 86% 10/05/2012 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER J. Fowler START DATE 01/15/14 l COMP. DATE 01/15/14 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L .
E{-ﬁE)V ELEV DE(%T H v 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5f | 0.5% | |0 25 50 5 100/ | NO. |/vol| G | ELev. ) DEPTH (ft)
1310 |
T I~ 1,308.2 GROUND SURFACE 0.0
130727 10 N Bl ROADWAY EMBANKMENT
T 2 4 3 \7 o M [ 1,308.2_ White-black-tan, silty fine to coarse SAND _ _2.0]
1305 | 4 apa 7l 35 \ 4 a A-2-4) |
T 3 5 8 LN W s 1.8042 "~ “Brown, fine sandy SILT (A-4), with trace 4.0
1 R A% Sat. L \ gravel. l
+ - -l - 13012 ALLUVIAL 70
1300 | 4 5gg 7j: a5 :‘ - © i —\\ Brown—recé éjcl\t{,/ EEe( Eﬁgirse sandy —II—— LY
-+ 1 2 2 !4 « e . e e e . .« e . e e . SS-1 40% . e —— R_ES_ID—UAT_ _____
T Ve ) Brown-black-white, silty fine to coarse SAND
1 [ | (A-2-5(0)), with trace gravel and clay.
1295 | 4 pga 71 135 " L
T 5 3 3 o - M B
T ) ) S A DR [ 12922 16.0
T Zi WEATHERED ROCK
1290 . — Black & white, (MIGMATITIC GRANITIC
12897+ 185
4 [100/0.3 PR S e 1o o Vo X # GNEISS).
1285 | 4 o4 7t 235 e e 10804 28
[00/0. 100/0.3 Boring Terminated at Elevation 1,284.4 ft IN
WEATHERED ROCK (MIGMATITIC
GRANITIC GNEISS)
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BORELOG REPORT

(== NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 6

NCDOT BORE SINGLE 63R-3123-0011 MATTERN & CRAIG MCDOWELL 580011 BORINGS LOGS.GPJ NC_DOT.GDT 5/6/14

WBS 17BP.13.R.119 | TP NA | COUNTY McDowell | GEOLOGIST M. Brewer
SITE DESCRIPTION Structure No. 11 on SR 1798 (Tater Town Loop) over Katy Creek GROUND WTR (ft)
BORING NO. B-2 STATION 13+00 OFFSET 9ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1,309.0ft TOTAL DEPTH 15.8 ft NORTHING 693,901 EASTING 1,139,457 24 HR. FIAD
DRILL RIG/HAMMER EFF./JDATE F&R4637 CME-75 86% 10/05/2012 | DRILL METHOD SPT Core Boring HAMMER TYPE Automatic
DRILLER J. Fowler START DATE 01/16/14 COMP. DATE 01/16/14 I SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L
E(Lfgv ELEV DE(%T H v ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5¢t | |0 25 50 75 100] | NO. | /wvoll 6 | Eev. @y DEPTH (ft)
1310 |
1,382.9 GROUND SURFACE 99
13080 10 . B\ Asphalt (4") ]
1 2 |1 1 +2 .. M £ 1.307.0 ROADWAY EVMBANKVIENT — 20
vo05 | 1055 a8 I \Brown-red, siy fine fo coarse SAND (A-2:4)
T 01 0] 9 4o SS-2 | 58% ALLUVIAL
T * o T Brown, silty fine SAND (A-2-4(0)), with little
T - T oo clay and trace mica.
1300 130057 85 A NGNS RN Ny 1,300.5 85
= 00/0.2 7007 EI Z WEATHERED ROCK
T s I~ 1.208.2 Black & white, (MIGMATITIC GRANITIC 10.8
129821 108 50700 - 60/0.0 |// o \ GNEISS).
T I , CRYSTALLINE ROCK
1295 =R Dark gray, black & white, (MIGMATITIC
2 GRANITIC GNEISS).
T=A 12932 15.8

PRV W NS S S VNN VYT TN YOO S S S N SO S SN SN ANV UV YR YO N S NS AR MR MO SRR
ettt

PN VRN T W NN TN SN AN T T SO T SO T S SN SN N SO ST |
Tttt

GRANITIC GNEISS)

Il|lllIIlllllllllllll||IIIlIllIlllllllllIlllllllllllllllllllllll

Boring Terminated at Elevation 1,293.2 ft IN
CRYSTALLINE ROCK (MIGMATITIC




NCDOT CORE SINGLE 63R-3123-0011 MATTERN & CRAIG MCDOWELL 580011 BORINGS LOGS.GPJ NC_DOT.GDT 5/12/14

AN NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 7

WBS 17BP.13.R.119 | TIP NA | COUNTY McDowell | GEOLOGIST M. Brewer
SITE DESCRIPTION  Structure No. 11 on SR 1798 (Tater Town Loop) over Katy Creek GROUND WTR (ft)
BORING NO. B-2 STATION 13+00 OFFSET 9ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1,309.0ft TOTAL DEPTH 15.8 ft NORTHING 693,901 EASTING 1,139,457 24 HR. FIAD
DRILL RIG/HAMMER EFF.JDATE F&R4637 CME-75 86% 10/05/2012 I DRILL METHOD SPT Core Boring HAMMER TYPE Automatic
DRILLER J. Fowler START DATE 01/16/14 COMP. DATE 01/16/14 | SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTALRUN 5.0 ft
RUN DRILL RUN STRATA | L
E(LﬁE)V ELEV DE(E)T H R(kt’)N RATE |REC [ ROD P REC.TRAD| o DESCRIPTION AND REMARKS
(t) (Min/ft) % % | % % | G| ELEV.(f) DEPTH (ft)
1298.2) Begin Coring @ 10.8 ft
129827 108 | 5.0 |N=60/0.0| (4.3) | (2.2) @3) | 22 = 12982 CRYSTALLINE ROCK 10.8
] 3:2411.0 | 86% | 44% 86% | 44% i Fresh, hard to very hard, dark gray, black & white, (MIGMATITIC GRANITIC
1295 i 3'07/1.0 'I/ A GNEISS), with close and very close fracture spacing.
1,293.2T 15.8 A8 A 1,293.2 15.8
T Boring Terminated at Elevation 1,293.2 ft IN CRYSTALLINE ROCK
(MIGMATITIC GRANITIC GNEISS)
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Sheet 8

Structure No. 580011 on SR 1798 (Tater Town Loop)
CORE PHOTOGRAPHS: B-2: Station 13+00, 9’ LT

Begin Run 1
10.8 feet

A - ; . End Run 2
Recovery — — — 15.8 feet

SCALE IN FEET
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