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

GRADATION

WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 70 COARSE
UNIFORM- INOICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO

POORLY GRAOED}
GaP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS
THE. ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS: ANGULAR
SUBANGUL AR, SUBROUNDED, OR AGUNDED.

MINERALOGICAL COMPOSITION

. SOIL DESCRIPTION

SOIL 15 CONSIDERED 10 BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LES5 THAN
108 BLOWS PER FOOT ACCORDING TD STANDARD PENETRATION TEST (AASHIO T2B5, ASTM {I-1586), SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, ARD OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF, GRA' SUTY (LA, ST WITH DTERGEDCED FIE SAKD LAERS,HGHLY PUSTLL 476
SOIL_LEGEND AND AASHTO CLASSIFICATION

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS aHOANIE MATERIALS VINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALG, KAOLIN, ETC. ARE USED IN DESCRIPTIONS
CLASS. { 357 PASSING *208) 13557 PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.
GROUP A1 a-3 | a2 A4 [ a5 [ a6 | A7 COMPRESSIBILITY
CLASS. -1 -2-4]0-2-5]a-2-B|A-2-7 ] SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 3@
H MODERATELY COMPRESSIBLE LIOUID LIM(T 31-58
SYMBOL ) HIGHLY COMPRESSIBLE LICUID LIMIT GREATER THAN 58
% PASSING SILT- PERCENTAGE OF MATERIAL
= a 5B MX GRANULAR MUCK, GRANULAR  SILT- CLAY
= 40 |38 Mx5@ MXBI MN S0ILS gl(-)?l_vs PEAT ORGANIC MATERIAL SOILS S0ILS QTHER MATERIA
= 200 [i5 MXIS MXID MX|35 MXI5 MX35 MYD5 MA36 MN[I6 MN|36 MNGE MM TRACE OF ORGAMIC MATTER 2 - 3% 3-5% TRACE I- 10z
LITTLE ORGANIC MATTER 3 - 5% 5 - 124 LITTLE 10 - 202
LIVID LiMIT i@ Mxja) MN[0 M) MN 4R M| MNJ9R MX4) N oy g yiTH MODERATELY ORGANIC 5 - 18% 12 - z2e7 SOME 28 - 357
PLASTIC MOEX | B MX NP i@ Hx 1B Mxjit MN BE N [1B M {18 MX (D MN (TN LITILE OR HIGHLY HIGHLY ORGANIC D% »20% HIGHLY 3574 AND ABDVE
GROUP INDEX [ @ [} o mx |8 mxliz Mx[ie MxjNo Y MODERATE ORGANIC GROUND WATER
AMOUNTS OF SIS
USUAL TYPES|STOME FRAGS. GRGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING.
oo |onaveL s |FINE | SILTY OR CLAYEY SILTY CLAYEY
MATERIALS g |sAND| GRAVEL AND SAND | SOILS 50ILS MATTER ¥ STATIC WATER LEVEL AFTER_Z24 _HOURS.
O TATIG r ey PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA
s A EXCELLENT TO GOOD FAIR TO POOR Fsg:m 01 roor fwswrese| HC HOLE CAVE :
SUBGRAE O SPRING OR SEEPAGE
PJ.OF A-7-5 < L.L.- 3@ : P..OF A-7-6 >L.L.- 30
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED p—
PRIMARY SOIL Type | COMPACTNESS OR | peyprpation AESISTENCE| — COMPRESSIVE STRENGTH ADADWAY EMBANKMENT €5 =1 o TEST BORING SAMPLE
CONSISTENCY N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION oo DESIGNATIONS
GENERALLY VERY LODSE <a SOIL SYMBOL P  susen BomING 5- BULK SAMPLE
5 GRONULAR LOOSE 470 10
MATERIAL MEDIUM DENSE 12 1O 30 Nea ARTIFICIAL FILL OTHER THAN ] 55- SPLIT SPOON
\NOR-CORESIVE) DENSE 3@ TO 50 ROADWAY EMBANKMENTS ‘Q- CORE BORING SAMPLE
VERY DENSE >58 . S7- SHELBY TUSE
— — — . INFERRED SOIL BOUNDARIES & . g
VERY SOFT <2 <6.25 (O MONITORING WELL
GENERALLY SOFT 2 70 4 8.25 10 85 =//S/7= INFERRED ROCK LINE RS- AOCK SAMPLE
SILT-CLAY MEDIUM STIFF 470 8 25 10 1 = = A PIEZOMETER
MATERIAL STIFF 8 T0 15 1 102 e ALLUVIAL SOIL BOUNDARY INSTALLATION RT- RECOMPACTED
{COHESIVE) VERY STIFF 15 10 30 2704 SLOPE INDICATOR TRIAXIAL SAMPLE
HARD >29 >4 z3/025 oIP/DIP DIRECTION OF O sraanon CBR ~ CBR SAMPLE
ROCK STAUCTURES
TEXTURE OR GRAIN SIZE . s bt A - e () < SPT-N-VALLUE . e s o e
U.S. STO. SIEVE SIZE 4 10 12 s 208 278 @ - SOUNDING ROD .
OPENING 1MM) i76 28 . @42 025 09.075 0.053
ABBREVIATIONS
COARSE FINE
BOULDER COBBLE GRAVEL ND AND SILT CLaY. AR - AUGER REFUSAL PMT - PRESSUREMETER TEST
tBLOR.) (cos.) - s S (5L €L
: - \GR) iCSE. 50 iF, 5D.) . . BT - BORING TERMINATED 0. - SAND, SANDY
CL. - CLaY SL. - SILT, SILTY
GRAIN MM 305 75 , .25 8.85 0.085 .
s1IZE N 120 > 2 o CPT - CONE PENETRATION TEST SLl. - SLIGHTLY
. CSE. - COARSE TCR - TRICONE REFUSAL

DMT - DILATOMETER TEST

DPT - DYNAMIC PENETRATION TEST
e - VOID RATIO

F.- FINE

7Y~ UNIT, WEIGHT
7Yy - ORY UNIT WEIGHT

W - MOISTURE CONTENT
v.- VERY

SOIL_MOISTURE - CORRELATION OF TERMS

SOIL MOISTURE SCALE FIELD MOISTURE
B P
(ATTERBERG LIMITS) CESCRIPTION GUIDE FOR FIELO MOISTURE DESCRIPTION

FOSS, - FOSSILIFEROUS
« SATURATED - USUALLY LIGUID; VERY WET, USUALLY
1saT.) FROM BELOW THE GROUND WATER TABLE i:‘;g-' F,’:‘:C;”Rigs VST - VANE SHEAR TEST
LL _ I LIouID LiMIT en ?‘r;EDISMME
PLASTIC SEMISOLIO: REQUIRES ORYING T0 .
R - WET - ) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT
Ll FLAsTIC LT ’ | 175 ADVANCING TOOLS; HAMMER TYPE:
] DRILL UNITS: 3 :
i oM _{_ OPTIMUM MOISTURE - MOIST - ) SOLID: AT OR NEAR OPTIMUM MOISTURE D JR— D AUTOMATIC [Z MANUAL
SL._| SHRINKAGE LIMIT D MOBILE B- 57
AEOUIRES ADDITIONAL WATER TO D 67 CONTINUDUS FLIGHT AUGER CORE SIZE:
= ORY - {0 ATTAIN OPTIMUM MOISTURE D DIEDRICH D-5 D 5" HOLLOW AUGERS D'B
PLASTICITY B cme- 450 D HARD FACED FINGEA BITS D'”
: PLASTICITY INDEX (PD DRY STRENGTH D TUNG.-CARGIOE. INGERTS D'H
NONPLASTIC 8-5 VERY LOW [ cve-sm
LOW PLASTICITY 6-15 SLIGHT B cosirc ] we aovancen HAND TOOLS:
MEIL PLASTICITY 16-25 MEDIUM PORT. HDIST -15/16_*
HICH PLASTICITY 25 OR MORE HIGH [] ronTesLe wot % TRICONE 2-15/16_° STEEL TEETH % POST HOLE DIGGER
TRICONE * TUNG.-CARB. HAND AUGER
, COLOR [ omer 7] cone o [ sowoms moo
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BAN, BLUE-GRAY) D VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK. STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER D OTHER D OTHER
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ROCK DESCRIPTION

TERMS AND DEFINITIONS

WARD ROCK 15 NON-CDASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT AEFUSAL. AN INFERAED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

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

SPT REFUSAL 1S PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ BLODWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

ALLUVIUM (ALLUY. - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.

AOUIFER - A WATER BEARING FORMATION OR STRATA.

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

WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES ) 182 BLOWS
ROCK (WA PER FOOT,

FINE 10 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
WOULD YIELD SPT REFUSAL [F TESTED. ROCK TYPE INCLUDES CRANITE,
GNE]SS, GABBRD, SCHIST, ETC.

CRYSTALLINE
ROCK {CR

OR HAVING A NOTABLE PROPORTION OF CLAY N THEIR COMPOSITION, AS SHALE, SLATE, £TC.
ARTESIAN - GROUND WATER THAT 15 UNDER SUFFICIENT PRESSURE T0 RISE ABOVE THE LEVEL
AT WHICH 15 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TD OR ABOVE THE
GROUND SURFACE.

CALCAREDUS (CALC.} - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALC]UM CARBONATE.

HON-CRYSTALLINE FINE 10 CDARSE GRAIN METAMOAPHIC AND NON-COASTAL PLAIN
ROLK (NCRI INCLUBES PHYLLITE, SLATE, SANDSTONE, ETC.

— - SEQIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITEQ BY GRAVITY ON SLOPE OR AT HOTTOM
OF SLOPE.

COASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK,BUT MAY NOT YIELD
SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANOSTONE, CEMENTED
SHELL BEDS, ETC.

COASTAL PLAIN
SEDIMENTARY ROCK I
(4] -

WEATHERING

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

VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY CDATINGS IF OPEN,

. 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

{5L1J | INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR

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

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

(MDY GRANITOID ROCKS, MOST FELDSPARS ARE OULL AND DISCOLDRED, SOME SHOW CLAY, ROCK HAS
DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH A5 COMPARED
WITH FRESH ROCK. .

MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS OULL

SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH

AMD CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK.

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

V. SEVI THE MASS IS EFFECTIVELY REDUCED TO SOI. STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK

VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, [F TESTELD. YIELDS SPT N _VALUES < 19@ gFF

ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNISLE, OR DISCERNIBLE ONLY IN SMALL AND
SCATTERED CONCENTRATIONS, GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 15
ALSD AN EXAMPLE.

COMPLETE

MO0, BEV)

IF_TESTED, WOULD YIELD SPT REFUSAL
SEVERE ALL ROCKS EXCEPT DUARTZ DISCOLORED OR STAINED. HOCK FABRIC CLEAR AND EVIDENT BUT REDUCED
SEY.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KADLINIZED TO SOME

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

REMAINING, SAPROLITE JS AN EXAMPLE OF ROCK WEATHERED 70 A DEGREE SUCH THAT ONLY MINOR

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

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

ROCKS OR CUTS MASSIVE ROCK.

DIP_ - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE

HORIZONTAL.

DIP_DIRECTION (DIP_AZIMUTHI - THE JRECTION 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 ANDTHER PARALLEL TO THE FRACTURE.

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

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

FLODD PLAIN [F,P. - LAND BDRDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY .

THE STREAM.

FORMATION (FM.1- A MAPPABLE GEOLOGGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

THE FIELD.

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

{EOGE - 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.) - IRAEGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN

SOILS USUALLY INGICATES PODR AERATION AND LACK OF GOOD DRAJNAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUNO WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM. |

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

ROCK OUALITY DESIGNATION (R.0.D.) - A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
ROCK SEGMENTS EGUAL 70 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF ‘CORE RUN AND

ROCK HARDNESS

“CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES
SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK.

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

_MODERATELY [CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES 70 .25 INCHES DEEP CAN BE -

" VERY HARD

HARD EXCAVATED BY HARD BLOW DF A GECLOGISTS PICK. HAND SPECIMENS CAN 8E DETALHED
: BY MODERATE BLOWS,
MEBIUM CAN BE GRODVED OR GOUGED D.B5 INCHES DEEP BY FIAM 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 GEOLOGISTS PICK. .
SOFT CAN BE GROVED OR GUUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGHENTS

FROM CHIPS TO SEVERAL INCHES IN SIZE BY MOUERATE BLOWS OF A PICK POINT. SMALL, THIN
PIECES CAN BE BROKEN BY FINGER PRESSURE.

EXPRESSED AS A PERCENTAGE.

.| 5APROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRAIC OF THE |

PARENT ROCK.

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

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

10 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS )

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG & FAULTY DR
SLIP PLANE. .
STANDARD PENETRATION TEST (PENETRATION RESISTANCE) ISPT - NUMBER OF BLOWS (N OR B.P.F.) OF

A 148 LB, HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF | FOOT INTO SOIL WITH
A 7 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 15 LESS THAN 9.] FOOT PENEYRATION
WITH 68 BLOWS, .

STRATA CORE RECOVERY {SREC. - TOTAL LENGTH DF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM ANO EXPRESSED AS A PERCENTAGE.

STRATA ROCK DUALITY OESIGNATION IS.R.O.D.i— A MEASURE OF ROCK QUALITY DESCRIBED BY:

VERY CAN BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK, PIECES 1 INCH
R TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIOED BY THE
SOFT R g’;’NGMEDHerMLN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHEQ READILY BY T0TAL LENGTH OF STRATA AND EXPRESSED AS A PEACENTAGE.
- TQPSOIL_(T,5.} - SURFACE SO LS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING !
- IERM SPACING - THICKNESS BENCH MARK: _BOLT ON NORTH SIDE OF POWER POLE *76952 ALONG NC 133
VERY WIDE MORE THAN 19 FEET ﬁ:‘gﬂ‘;"g‘é;“;gum L6 - 4 FEET NORTHING - 54@45.7@, EASTING - 2281632.18
WInE 310 18 FEET THINLY BEODED 9.16 - 1.5 FEET ' ELEVATION: 108.0@° (ASSUMED DATUM)
MODERATELY CLOSE 170 3 FEET INLY BE
CLOSE o6 T0 1 FEET VERY THINLY BEDDED 2.83 - B.I6 FEET
- ' T AMINATED 2.808 - B.03 FEET ADDITIONAL SOIL/ROCK DESCRIPTIONS
VERY CLOSE LESS THAN 016 FEET HICKLY LARI
) THINLY LAMINATED ¢ 0.088 FEET .
INDJRATION SILTY FINE TO CDARSE SAND FINE TO COARSE SAND
(A-l-h

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

RUBBING WITH FINGER FREES NUMERDUS GRAINS:

FRIABLE
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:

MODERATELY NOURATED
BREAKS EASILY WHEHN HIT WITH HAMMER,

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIFFICULT TD BREAK WITH HAMMER.

SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE:

INDURATED

EXTREMELY INDURATED

SAMPLE BREAKS ACROSS GRAINS,

iA-2-4)

WITH MODERATELY INDURATED
THINLY BEDDED CEMENTED SAND
AND LIMESTONE LAYERS

WITH MODERATELY INDURATED
THINLY BEDDED
GREY LIMESTONE

Q
o
o
a
o
o
o
o
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GENERALIZED SUBSURFACE PROFILE THROUGH B-50 & B-51 1o ~nc 21
; A

-371/GEQTECH-CADD/BRIDGE |4 BRUMSWICK CO PROF!LE.dgiH

8

g

TS/2008/

OJES

PR

‘s

e OAK ISLAND :
|
100 SRS ' i 100
» B-50 B-51 :
i
W.L +82.8"
M08 ;
AV |
80/ —— R, 80/
/\: Lod i
A §@ MUDLINE INDIFFERENTIATED COASTAL
, — 105"\ By S -/ ; PLAIN DEPOSITS: ,
60 > MEDIUM STIFF 60
LOOSE TO DENSE DARK GRAY | 1@ DARK GRAY
COARSE TO FINE |SAND HHIGETD) SLIGHTLY CLAYEY
WITH TRACE OF SHELL FRAGMENTS |- « - FINE SANDY|SILT
(SAT,) e CAD — W
T B 260 ... — e e 2 A
, CASTLE HAYNE FORMATION: ,
40 40
] 350'.‘@_______
- “HARD -LIGHT GRAY - !
SANDY CLAYEY SUT M) 4,0 b CB3D e }
T b VERY DENSE|TO MEDIUM DENSE
(76D " LIGHT GRAY TO WHITE-GRAY
{ SLIGHTLY |SILTY TO CLAYEY
FINE TO COARSE SAND
20° WITH LITTLE T TRACE-OF 20°
MODERATELY INDURATED
VERY THINLY, TO THINLY BEDDED
CEMENTED SAND
@ AND' LIMESTONE LAYERS o0 |
[ 638l ‘________7\_/___ 550 —————j—B
C_— ] 650 \
I FCKE] — T T T
” 115 B o PEEDEE| FORMATION: o
" VERY Dfpss TO MEDIUM DENSE 630
GRAY, GREEN-GRAY AND TAN
SILTY FINE TO COARSE SAND 675
WITH TRACE OF MODERATELY INOURATED — 5
THINLY BEDDED CEMENTED SAND _— C o zre o
o AND | LIMESTONE LAYERS .- =
il R i - s — . . - R A s S S e | ¢ = me £ e ]
- MEDIUM DENSE TAN
SILTY FINE TO COARSE SAND
1 -207- 40’ WITH—MODERATELY INDURATED % -20"
: TH/N[‘Y BEDDED CEMENTED SAND
WND LIMESTONE LAYERS
- ,
_8 A UNDIFFERENTIATED GOASTAL PLAIN DEPOSITS: VERY SOFI| TO SOFT DARK GRAY FINE SANDY SILTY CLAY (W TO Mj
—40"-20" -+~ n —40’
VERY DENSE LIGHT GRAY FINE T® COARSE SAND WITH MODERATELY INDURATED
EJ B CASTLE HAYNE FORMATION: 11y BEODED GRAY LIMESTONE LAYERS (SAT.)
C PEEDEE FORMATION: MODERATELY INDURATED THINLY TO THICKLY BEDDED GRAY FOSSILIFEROUS LIMESTCONE (SAT.)
Horfzortal
—60"— 0 o -60°
0 60’
! |
SCALE: (V) 1"=20" (H) I'= 6O’ GENERALIZED SUBSURFACE PROFILE THROUGH B-50 & B-51 SHEET
CHECKED BY: AFR BRIDGE No. 14 NO.
DRAWN BY: TRP ON NC 133 OVER INTRACOASTAL WATERWAY :
DATE: NOVEMBER 2008 ENVIRONMENT AL SERVICES TIP No. N/A STATE PROJECT No.41732.2 5
ENGINEERING -TESTIN FEDERAL ID No. N/A
J0B NO. 1051-08-371 BRUNSWICK COUNTY, NORTH CAROLINA




N.C.D.O.T. GEOTECHNICAL UNIT

BORING LOG
SHEET 6 OF 12

ENGINEERING » TESTING SHEET 1 OF 2

ENVIRONMENTAL SERVICES
PROJECT NO. 41732.2 |iD. A COUNTY Brunswick | GEOLOGIST N. Bradley
SITE DESCRIPTION Bridge No. 14 on N.C. 133 over Intracoastal Waterway GROUND WATER (ft)
BORING NO. B-50 ‘ BORING LOCATION OFFSET ) l ALIGNMENT 0 HR. N/A
COLLAR ELEV. 7181t NORTHING 63,751.7 EASTING 2,281,512.5 24 HR. N/A
TOTAL DEPTH 713 ft DRILL MACHINE CME-45¢ ] DRILL METHOD Vash wi2-16/16" Tacane & N Casing HAMMER TYPE MANUAL
DATE STARTED  10/30/08 ‘ COMPLETED 11/11/08 | SURFACE WATER DEPTH 11 ft
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v g SOIL AND ROGK DESCRIPTION
8 0o )
(1 | | ost | o5 | o5t |9 20 40 80 0 1001 NO. | ol 6
828 WATERWAY LEVEL _ V4
4 718 L 0.0 ‘ MUDLINE [ 718 0.00)
; N 1 WOH | WOH w \‘_ UNDIFFERENTIATED COASTAL PLAIN
, - - \— . DEPOSITS:
: 1 \— Very Soft to Soft Dark Gray
5 + s Fine Sandy Silty CLAY
I §- (A-7-6)
643 T 7.5 \—
| T 1 1 1 551 5548%§:
! T \\- 1.3 105
: T i Loose to Dense Dark Gray
; 59.3 1 125 S Coarse to Fine SAND
| s 5 3 z Sat. r (A-3)
T B With Trace of Shell Fragments
: 543 T 175 -
T 3 | 14 | 16 Sat. 212
494 1 224 - }
i | 16 | 25 Sat |L1o0 |
I R N 2l e 26.0
444 —— 274 : coo " - = GASTLE HAYNE FORMATION: = ===
-+ sat. [2°9 Very Dense Light Gray
T 60/0.37 a oo Fine to Coarse SAND
T s (A1)
T 500l With Trace of Moderately indurated,
39.3 T 325 coo— Thinly Bedded Cemented Sand
T 37 33 31 Sat. joaor and Limestone Layers
I ool 368 35.0
1 - Hard Light Gray
4 — Fine Sandy Clayey SILT
33.8 | 380 . (A-4)
+ 15 23 30 SS2 1 ™ L
- T Y ) 41.0
g 4 - Very Dense to Medium Dense White-Gray
ot 983 + 435 = Slightly Silty Clayey Coarse to Fine SAND
= + - (A-2-4)
E 1 24 | 26 | 80 Sat With Little Moderately Indurated,
G} + F Very Thinly Bedded Cemented Sand Layers
2l .o T N | |
S| 229 T 489 B i
= L 19 15 24 Sat. i
@ L B
9 4 =
o 17.0 T 548 i
u L 15 16 16 Sat. L ‘
(U]
g 4 L
w 4+ _
w L L
1 120 59.8 B 1
@ L 15 13 15 Sat. L |
2 N |
Q b
o iR 8.0 63.8 |




N.C.D.O.T. GEOTECHNICAL UNIT
BORING LOG
SHEET 7-OF 12

SHEET 2 OF 2

o s E
Q!

ENGINEERING » TESTING

ENVIRONMENTAL SERVICES
PROJECT NO. 417322 ’ ID. N/A COUNTY Brunswick ‘ GEOLOGIST N. Bradley
SITE DESCRIPTION  Bridge No. 14 on N.C. 133 over Intracoastal Waterway GROUND WATER (ft)
BORING NO. B-50 l BORING LOCATION OFFSET ‘ ALIGNMENT 0 HR. N/A
COLLAR ELEV. 7181t NORTHING 63,751.7 EASTING 2,281,512.5 24 HR. N/A
TOTAL DEPTH 71.3 ft DRILL MACHINE ~ CME-45¢ | DRILL METHOD  Vshw/15M6" Tricone & NW Gasing HAMMER TYPE MANUAL
DATE STARTED  10/30/08 ! COMPLETED 11/11/08 l SURFACE WATER DEPTH 11 ft ’
ELEV. {DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
0 SOIL AND ROCK DESCRIPTION
(f @ | osft | o5t | o5t |0 20 40 60 80 100] NO. | ot G
8.0 ) Continued from previous page .
70 | BA4B o PEEDEE FORMATION:
L 56 | 44/0.4 R Sat. Moderately Indurated
N 1 e A 100/0.9 Thinly to Thickly Bedded
FE O s e N RO - 38 Gray Fossiliferous Limestone (continued) 68.0
a0 Teos | | | a0 Very Dense Gray
- o1 N R SS—E—— R 000 Silty Fine to Coarse SAND
E 40 33 a8 $68 .. . . . Sat. o oor 05 v (A-1-b) 71.3
1) Advanced NW Casing to 22.5 feet (45.0 feet

total set.
2) Advanced 2-15/16" Tricone to 69.8 feet.
3) Channel water used as drilling fiuid.
4)-Drilling fluid density approximately
62.4 pcf.
5) No significant loss of drilling fiuid observed.

Baring terminated at Elevation 0.5. feet
in Very Dense Gray Silty Fine to Coarse Sand.
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N.C.D.O.T. GEOTECHNICAL UNI!
BORING LOG

SHEET 8 OF 12
ENGINEERING » TESTING

ENVIRONMENTAL SERVICES SHEET 1 OF 2
PROJECT NO. 417322 B COUNTY Brunswick [ GEOLOGIST N. Bradley
GROUND WATER (#)

SITE DESCRIPTION  Bridge No. 14 on N.C. 133 over Intracoastal Waterway
BORING NO. B-51 \ BORING LOCATION OFFSET { ALIGNMENT 0 HR. NIA
COLLAR ELEV. 59.8ft NORTHING 63,894.4 EASTING 22814228 24 HR. N/A
TOTAL DEPTH 71.4 ft DRILL MACHINE CME-45¢ | DRILL METHOD  \Vash wi2-18/18"Tricone & NW Gasing HAMMER TYPE MANUAL
DATE STARTED  10/29/08 } COMPLETED 10/29/08 ] SURFACE WATER DEPTH  25.8 ft

ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT save. [ L
0 SOIL AND ROCK DESCRIPTION

() ( | ost | osft | ost |0 20 40 €0 80 100 NO. | moi| G

WATERWAY LEVEL \Vi

lllllllllll|l|||||l|l‘

Q.00

m
o
[o:]

0.0 MUDLINE

UNDIFFERENTIATED COASTAL PLAIN
‘DEPOSITS:
Medium Stiff Dark Gray
Slightly Clayey Fine Sandy SILT
(A-4)

SS-3 | W

7.0

52.8

10.0

Soft Dark Gray Fine Sandy Silty CLAY
(A-7-8)

47.8 12.2

LLL R s P e 1111 B
CASTLE HAYNE FORMATION:
Very Dense to Dense Light Gray
’ Fine to Coarse SAND -
(A-1-b)
With Trace of Clay and
Moderately Indurated,
Very Thinly Bedded Cemented Sand
and Limestone Layers

++—ttr—t+—+t—tr+—tp-t—--t-trt ettt

F PPN STSRYO NPURUUYUIN (VU SRR NN SHNE U VUVOT OO : OO W SRS SRR SO R WO

42.6 17.2 -

22 37 63/0.1 Sat. oo

| A B e |

37.6 22.2

85 | 15/0.1 55-4 4 Sat. (227

)'Illllll_(ll‘lT]l

24 22 23 Sat, o909

[T TSR N EEOT SN FSNNTNN NUT SOOI & R
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N
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26.5
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N ST N
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N.C.D.O.T. GEOTECHNICAL UNIT
BORING LOG

ENGIMEERING » TESTING

SHEXLT 9 OF 12
SHEET 2 OF 2

ENVIRONMENTAL SERVICES
PROJECTNO. 41732.2 [iD. WA COUNTY Brunswick | GEOLOGIST N. Bradley
SITE DESCRIPTION  Bridge No. 14 on N.C. 133 over Intracoastal Waterway GROUND WATER (ft)
BORING NO. B-51 ’ BORING LOCATION OFFSET l ALIGNMENT 0 HR. N/A
COLLAR ELEV. 59.8# NORTHING 63,894.4 EASTING  2,281,422.8 24 HR. N/A
TOTAL DEPTH 71.4 ft DRILL MACHINE ~CME-45¢ | DRILL METHOD 'VashW2-19/16" Tricone & N Gasing HAMMER TYPE MANUAL
DATE STARTED  10/29/08 I COMPLETED 10/29/08 ‘ SURFACE WATER DEPTH 25.8 f
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT samp. |¥ ([5 SOIL AND ROCK DESCRIPTION
(i) ) | ost | osw | osh |9 210 40 80 80 1001 NO. | /moi| 6
8.0 ) Continued from previous page
T Very Dense Light Gray 520
53 + 545 Fine to (%0_?[2? SAND
1 40 35 25 Sat. ‘With Moderately Indurated,
1 Thinly Bedded Gray Limestone Layers
1 (continued)
01 T 58.9 PEEDEE FORMATION:
. - 25 7 25 Sat Very Dense to Dense
T i Green-Gray Silty Fine to Coarse SAND
T (A-2-4) 63.0
T With Trace of Moderately indurated,
-5:1 '64.9 - \ Thinly Bedded Gray Limestone /
L 34 17 g S5-4 | Sat. Medium Dense Tan-Gray
1 iy Silty Fine to Coarse SAND 67.5
+ \ (A-2-4) |
T ’ Medium Dense Tan
-10.1 69.9 = - = Sat. [ Silty Fine to Goarse SAND
S e I (A-2-4) 714

NCDOT BORE SINGLE 51-371.GFJ NCDOT.GDT 12/4/08

With Moderately Indurated,
Thinly Bedded Cemented Sand

and Limestone Layers

1) NW Casing advanced to 12.2 feet (40.0 feet
Total set).

2) Advanced 2-15/16" Tricone to 64.9 feet.
3) Channel water used as drilling fiuid.
4) Drilling fluid density approximately 62.4 pcf.
5) No loss of drifling fluid observed.

Boring terminated at Elevation -11.6 feet
in Medium Dense Tan-Gray
Silty Fine to Coarse Sand
With Moderately Indurated,
Thinly Bedded Cemented Sand
and Limestone Layers.
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PHOTOGRAPHIC RECORD Sheet 11 of 12
Replacement of Bridge No. 14 Over Intracoastal Waterway On NC 133

Photograph No. 1:
This photograph was taken from the right (east) side of the bridge in the Intracoastal

Waterway, looking west.

Photograph No. 2:
This photograph was taken from the left (west) side of the bridge in the Intracoastal

Waterway, looking east.




PHOTOGRAPHIC RECORD Sheet 12 of 12
Replacement of Bridge No. 14 Over Intracoastal Waterway On NC 133

Photograph No. 3:
This photograph was taken from within the Intracoastal Waterway looking south at existing

Interior Bent No.50

Photograph No. 4:
This photograph was taken from within the Intracoastal Waterway looking north at existing

Interior Bent No. 51




