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SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS WHICH
CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN 100 BLOWS PER
38 cm ACCORDING TO STANDARD PENETRATION TEST (RASHTO T206, ASTM D-1586), SOIL CLASSIFICATION IS
BASED ON THE AASHTOQ SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: CONSISTENCY, COLOR,
TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH AS MINERALOGICAL
COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
UNIEQRM- 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 ROUNONESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR, SUBANGULAR,

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN 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 EOUAL TO OR LESS THAN 25 cm PER 5@ 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 FOLOWS:

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

AQUIFER - 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 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 IS
ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND SURFACE.

CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL 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 [S INCLINED FROM THE HORIZONTAL.

TION (OIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE LINE OF DIP,
MEAS\BED 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 ORIG:NAL POSITION AND DISLODGED FROM PARENT MATERIALJ
FLOOD PLAIN (F.P.) - 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 GCCURRED.

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,) - [RREGULARLY 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 SOIL_ - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK,
ROCK QUALITY DESIGNATION (R.0.0.) - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF

ROCK SEGMENTS EQUAL TO OR GREATER THAN 1@ CENTIMETERS DIVIDED BY THE TOTAL LENGTH OF CORE RUN
AND EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT ROCK.
SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFGRM THICKNESS AND RELATIVELY THIN

COMPARED WITH ITS LATERAL EXTENT, WHICH 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 (NIOF A 63.5 kg HAMMER
FALLING ©.76 METERS REQUIRED TO PRODUCE A PENETRATION OF 38 cm INTQ SOIL WITH

A S cm QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 2.5 cm PENETRATION

WITH 58 BLOWS.

STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED 8Y TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK QUALITY DESIGNATION (S.R.0.D.) - A MEASURE OF ROCK QUALITY DESCRIBED BY:

TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EGUAL TO OR GREATER THAN 10 CENTIMETERS ODIVIDED
BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.

JOPSOIL (T.S.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.

BENCH MARK:

ELEVATION:

NOTES:

VERY STIFF.GRR SUTY CLN, WIST WTH NTERSEDOED FAE SO LANERSHGHY PUSTY, 476 SUBROUNDED, OR ROUNDED. HEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLONS
' — . ——— PER 30 cm,
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION CRYSTALLINE FINE T0 COARSE GRAIN TGNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS WHENEVER ROCK (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS, (857 PASSING *200) (3857 PASSING *200) THEY ARE CONSIDERED OF SIGNIFICANCE. ﬁsfﬁmeﬂ'ﬂﬂ? T NN EORST A LR
GROUP At Ja-3] A-2 a4 |a51a-6]a7las, 02 |a-4,85 COMPRESSIBILITY ggg-CRYSTALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. |A-1-a]A-1-b! A-2-4|A-2-5|a-2-61A-2-7] :Z;: A-3 A-6, A-7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 32 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
fiiits RS 7 D NN MODERATELY COMPRESSIBLE LIOUID LIMIT 31-50 COASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SYMBOL  pococbogodinaiit \ RN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANOSTONE, CEMENTED
% PASSING P~ ) PERCENTAGE OF MATERIAL ROCK (€P) SHELL BEDS, ETC.
10 cranuLar] ST 1 muck, GRANULAR _ SILT- CLAY WEATHERING
540 [30 MxiSD MXSLMN sous | Son'g | PeeT RGANIC MATERIA Soi.s SOILS OTHER MATERIAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNOER
* 200 |15 MX]25 Mxi® MX|3S MX[35 5 M35 MX36 MNI36 MNI36 MM3E MN| TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% FRESH HAMMER IF CRYSTALLINE. '
LITTLE ORGANIC MATTER 3-8% 5 - 127 LITTLE - 201
LIOUIO LIMIT l4p MxI41 MN 140 M)XJ1 MN 140 Mx[al MN 140 MX{41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 12% - 23%, VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
rLestic moex | 6 Mx | NP g Mxfio mMxfit v o jio mxfo mximw e | Crrle or WiGHLY | MIGHLY ORGANIC 107 >20% HIGHLY 35% AND ABOVE . SLL g‘i’g‘ég S?:L fuf"‘nf;‘ msgzcmeu FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
oex|__ 8 2 o [ amx lomfiz e o wo 2‘3352?!%: 22?3;‘ c GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0
USUAL TYPES|STONE FRAGS.|. - | o 1y R cLavey | sSILTY | cuavey GRGANIC pVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. LI 25 om. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF MR (oRvEL w0 [ oo e e | soms | sors MATTER CRYSTALS ARE DULL AND DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MATERIALS | Sa® \ A STATIC WATER LEVEL AFTER_24 _HOURS.
R MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
N,
FAIR T0 Tew y MODL) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA DULL n R BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS
SUBGRADE WITH FRESH ROCK.
O SPRING OR SEEPAGE
P.L.OF A-7-5 S L.L.- 30 :P.LOF A-7-6 >L.L. - 30 MODERATELY  ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DEN‘:‘:E'-.'NESc ISCELL US SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF RANGE OF UNCONFINED P (MOD.SEV) D CAN BE EXCAVATED WITH  GEOLOGIST'S PICK. ROK GIVES "CLUNK SOLND WHEN STRUCK.
PRIMARY SOIL TYPE O e R N ThATION RECTSTERGE COMPRESSIVE, STRENGTH 50$3VAY ENBAN‘;";;*;N Gg: o TEST BORING SAMPLE F_TEST Y T_REF!
(-VALUE) $/m? ) ITH SOIL DESCRIPTE o DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
VERY LOOSE “ AUGER BORING (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
GENERALLY SOIL SYMBOL $- BULK SAMPLE
LOOSE 47010 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN,
RA! AR
Snrg‘im MEDIUM DENSE 10 10 39 N/A ARTIFICIAL FILL OTHER THAN ! $S- SPLIT SPOON F_TEST! T N Ve WS PER
(NON-CORESIVE) Ve e 32 10 50 ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
>S50 — — INFERRED SOIL BOUNDARIES ST- SHELBY TUBE v, SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK REMAINING.
VERY SOFT o <5 : O MONITORING WELL SAMPLE SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR VESTIGES OF THE
GENERALLY SOF; STIFF 2704 25 10 58 =7 INFERRED ROCK LINE PIEZOMETER RS- ROCK SAMPLE ORIGINAL ROCK FABRIC REMAIN, [£ TESTED, YIELOS SPT N VALUES < 100 BLOWS PER 39 cm,
SILT-CLAY - cdidl 4108 50 T0 100 D NSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
MATERIAL 8 10 15 188 10 200 Tr eyt ALLUVIAL SOIL BOUNDARY RT- RECOMPACTED SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 15 T0 32 200 TO 400 SLOPE INDICATOR TRIAXIAL SAMPLE ALSO AN EXAMPLE.
HARD >30 >400 25/025 gé&::‘(ogr&gerﬁzreosn oF O INSTALLATION CBR - CBR SAMPLE ROCK FARDNESS
TEXTURE OR GRAIN SIZE O~ T N-vaLUE
SOUNDING SPT N-vaL VERY HORD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REOUIRES
U.s. STO. SIEVE SIZE 4 12 @ e 200 270 L ROD @P— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK,
OPENING (40 476 20 042 025 0075 0053 ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay TO DETACH HAND SPECIMEN.
(BLORJ (€08, ©R) SAND SAND L) L) AR - AUGER REFUSAL PMT - PRESSUREMETER TEST MODERATELY  CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 6 mm DEEP CAN BE
(CSE. S (F. 5D gl - ggz‘x,uc TERMINATED ZE - z?sg ssS_NrELY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED
7 . X 0.005 . o . BY MODERATE BLOWS,
g?;éN m? ?20’5 3'5 “ o o CPT - CONE PENETRATION TEST SLI - SLIGHTLY MEDIUM CAN BE GROOVED OR GOUGED 1 mm DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT
CSE. - COARSE TCR - TRICONE REFUSAL .
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PIECES 25 mm MAXIMUM SIZE BY HARD BLOWS OF THE
SOIL_MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST Y - UNIT WEIGHT b
SOIL MOISTURE SCALE FIELD MOISTURE OPT - DYNAMIC PENETRATION TEST POINT OF & CEOLOGISTS Pick.
ATTERBERG. LIMIT® DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION o - VOID RATIO 7' - ORY. UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F.- FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL CENTIMETERS IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN
- SATURATED - USUALLY LIGUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS V. - VERY PIECES CAN BE BROKEN BY FINGER PRESSURE.
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC, - FRACTURED VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK, PIECES 25 mm
LL LIOUID LIMIT FRAGS, - FRAGMENTS SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
oLestic T T MED. - MEDIUM FINGERNALL.
ANGE SEMISOLIO; REQUIRES DRYING TO
R T WET - 0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED_ON SUBJECT PROJECT FRACTURE_SPACING BEDDING
L puastic LMt TERM THICKNESS
L DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: vm{’sﬁi s‘?ﬂ%’ VERY THICKLY BEDDED >tm
oM_L_ OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE D cLay BITS [X] AUTOMATIC D MANUAL e mﬂsl oRE T ™ THICKLY BEDOED 05 - 1m
SL. SHRINKAGE LIMIT ] wosne s MODERATELY CLOSE 30 10 100 om ::g;um ?ffeegs - ?ﬁ éoafm n
. REQUIRES ADDITIONAL WATER TO (X] 152 wm contimuous FLIGHT acer [ core sizes %gfec - 55;2 m'"s THICKLY LAMINATED 25 - 19 om
ORY - @ ATTAIN OPTIMUM MOISTURE O s X] 203 am HoLLOW AUGERS - L u °n THINLY LAMINATED <25 mm
PLASTICITY D CME-45 D HARD FACED FINGER BITS D_N INDURATION
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC,
PLASTICITY INDEX (PD DRY STRENGTH D TUNG.-CARBIDE INSERTS
NONPLASTIC 25 VERY LOW X] cve-sse g FRIGBLE RUBBING WITH FINGER FREES NUMERDUS GRAINS:
LOW PLASTICITY 615 SLIGHT [ casme [ w novencer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM 0 0
PORTABLE HOIST TRICONE mn STEEL TEETH| [ ] POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH I
BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR [ orver L recoe . TNGCARB. g oD AUGER GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
i SGUNDING ROD INDURATED AINS A ATE W 5
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL.-BRN, BLUE-GRAY) [ core arr ] v seam Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, BARK, STREAKED, ETC, ARE USED TO DESCRIBE APPEARANCE. D OTHER D OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
D OTHER SAMPLE BREAKS ACROSS GRAINS.

REVISED 29/15/00



STATE oF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY P.O. BOX 25201, RALEIGH, N.C. 27611-5201 DAVID McCOY
GOVERNOR SECRETARY
March 5, 2002
STATE PROJECT: 6.689004T (R-0967CC)
F.A. PROJECT:
COUNTY: Stanly
DESCRIPTION: NC 24-27 East of Big Bear Creek to SR 1963 (Oakboro Rd)
SUBJECT: Geotechnical Report - Inventory

This Geotechnical Inventory Report presents the findings of the Geotechnical Investigation for section
CC of NC 24-27 from east of Big Bear Creek to SR 1963 (Oakboro Rd.). Stations encompassed on this
project are from -L- 157420 through -LTRAN RT- station 247+80. The project generally proceeds in
an easterly direction from beginning to end.

The geotechnical field investigation for this project was conducted between December 2001 and
January 2002. An ATV mounted drill machine with automatic hammer was utilized for this
investigation.

The following survey lines were investigated:

Line

-L-

-LTRAN LT-
-LTRAN RT-
-Y28-

-Y39-

-Y40-

-Y41-

-Y42-

-Y43-
-Y45A-
-Y45-

-Y46-

Station

155+70 - 238+50
238+50 —247+80
238+50 —247-+80
10+00 — 10+80
10+20 - 11+30.6
10+35 - 11+76.795
10+00 — 11+60
10+00 - 11+01.268
10+00 — 12+00
10+02.512 - 10+71.389
10+40 — 12+59.751

10+00 - 11+15

Sheet 3
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Line : Station

-Y47- 10+00 — 11+20
-Y48- ' 10+00 - 11+20
-Y49- 10+20 — 114+56.796
-Y50- 10+00 - 11420
-Y51- 10+00 — 10+80
-Y52- v 10+00 — 11420
-Y53- 10+00 — 12423
-Y55- 10+00 — 11+00

Areas of Special Geotechnical Interest:
1. Alluvial Soils:

There are several areas containing alluvial soils throughout the project corridor. Most of the alluvial
areas are confined to a narrow region directly adjacent to creeks. In most instances these creeks are
merely “wet weather runs”. Creeks and drainage along this section of the project typically cut directly
into hard residual soils and run on top of weathered rock and rock. For this reason most of the alluvial
areas encountered are of no special interest and floodplains are minimal. A couple of small ponds
within the project corridor had little or no water with soft silty clay (A-6) sediments less than 0.7
meters deep. ‘

2. High PI Soils: (PI’s Greater than 30)

No high PI soils were sampled during the course of this investigation. The highest value
encountered, based on sample results, was on an A-7-6 clay yielding a PI of 28 with a corresponding
liquid limit value of 51.

3. Rock:

Hard rock was encountered throughout the proposed project corridor. The following is a list of station
ranges where rock was discovered at or above proposed grade.

Alignment Location
-L- 161+10 - 161+70
-L- 162+70 — 163+30
-L- 163+90 — 164+30
- -L- 164+90 — 165+70
-L- " 170+50 - 171+30
-L- 186+00 — 186+90
-L- 188+70 — 191+80
-L- 197+30 — 199+70
-L- 201+80 —202+10
-L- 204+80 - 205+50



Alignment Location
-L- 206+30 —206+50
-L- 223490 - 224+50

Physiography/Geology:

The project corridor is located in the piedmont region of North Carolina in Stanly County just west of
the city of Albemarle. Geologically this site is part of the Carolina Slate Belt and is underlain by meta-
mudstome and meta-argillite rock. The topography consists of gently rolling hills and gently sloping
interstream areas ranging in elevation from approximately 110 to 180 meters. Densely wooded areas,
open fields, and residential houses along existing NC 24-27 surround the proposed project corridor.
Several small streams and wet weather drainage features bisect the project.

Soil Properties:
‘1. Residual Soils:

Residual soils are derived from in place weathering of parent materials. They occur in a variety of
consistencies, classifications, and stratigraphic sequences. Residual soils are further subdivided into
clays, silts, and sands.

Clays are found consistently throughout the project corridor as both near surface soils and subsoils.
They consist primarily of stiff to hard red-brown, brown and tan silty clay, and sandy silty clay (A-6,
A-7-5, A-7-6) up to 6 meters thick. These soils are typically well drained and possess Atterburg Limits
in the intermediate range. Soil test results for these soils indicate a plasticity index range of 11 to 28
and a liquid limit range of 35 to 51. ’

Silts encountered on the project were of both the A-4 and A-5 AASHTO Classifications and occur as
both near surface soils and subsoils. They generally consist of stiff to hard tan-brown, tan-gray, and
red-brown clayey sandy silt with thicknesses up to 4.5 meters. -

Sands encountered on the project were of the A-2-4, and A-2-6 AASHTO Classifications and occur as
both surface soils and subsoils with a thickness of up to 3 meters. They consist primarily of dense to
very dense gray, gray-brown and red-brown clayey sand.

2. Alluvial Soils:

Alluvial soils originate from water transportation and deposition in a floodplain environment. These
deposits are usually shallow, but range up to 2 meters in thickness. Alluvial soils consist of soft to
medium stiff gray sandy clayey silt (A-4), soft to medium stiff brown silty clay (A-6, A-7-6), and loose
brown clayey silty sand and silty clayey sand (A-2-4, A-2-6).

Sheet 3A

3. Fill Soils:

A.

An area of artificial fill exists between -L- stations 210+90 to 211+50. The site was a former
convenience mart with gas pumps. The building has been demolished and the site now contains an
active remediation system and 2 monitoring wells. The soils encountered in this area consist of
very soft to soft brown wet silty clay (A-6). Estimated quantity of material is 2000 cubic meters.

The proposed project alignment crosses back and forth over existing NC 24-27 and many
secondary roads. Thus existing roadway fill soils are encountered numerous times throughout the
project. Typical roadway fill soils consist of stiff tan-brown sandy silty clay (A-7-5, A-7-6).

Rock Properties:

Rock is defined as that material which refuses penetration of power augers. Hard rock was encountered
throughout the project corridor.

Groundwater:

Groundwater was rarely encountered during our investigation. There were no instances of groundwater
found at or above proposed grade.

Well Locations:

- Wells discovered within the proposed project corridor during our investigation were located at the

following locations:

Survey Line Station / Offset (m)
-L- 158+41,43 LT
-L- 163+36,46 LT
-L- ' 166+84,48 LT
-L- 168+73,41 LT
-L- 169+17,33 LT
-L- 170+69, 30 RT
-L- 176+02, 51 RT
-L- 179+93, 30 RT
-L- 180+33, 6 RT
-L- 180+81,47 RT
-L- 183+23,45 RT
-L- - 183+65,34 RT
-L- 187+25, 52 RT
-L- 197+16,31 LT
-L- 197+55,20 LT
-L- 198+83, 27 RT
-L- 200+00,39 LT
-L- ‘ 204+56, 12 RT

L- 204+84, 19 RT



Station / Offset (m)

208+39, 21 RT
208+84, 13 RT
209+23,20 RT
214+29,9RT

214+92, 42 RT
221+90,39LT
223+19,40 LT
232+42,46 RT
232+63, 44 RT
233+00, 50 RT
237+36,25 RT
10+91,16 LT

Respectfully Submitted,

J.E. Beverly, Project Geologist
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EARTHWORK SUMMARIES

Volumes in Cubic Meters

PROJECT _R-0967CC COUNTY Stanly DATE 11/12/04 SHEET 1 OF 5 SHEETS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
" TOTAL
LINE STATION | STATION || EXCAV. ROCK EARTH j EMBANK.
‘ (UNCL.)) EMB. EMB. +20%
BEGIN PHASE 1
CR1 10+56.77 11+56.30 11 11 181 181 217 206
CR2 10+50.21 11+62.38 25 25 160 160 192 167
LDET1 10+79.07 124+37.38 4 4 1262 1262 1514 1510
LDET2 10+00.00 12+10.43 203 203 126 126 151 52 52
SUBTOTAL 243 243 1729 1729 2074 1883 52 52
-L-1T 157+60.000 | 166+60.00 41487 4084 37403 539 539 539 3545 37403 40948
-L-LT 166+60.00 | 169+00.00 || . 3350 3350 5053 5053 6064 2714
-Y38-LT | 10+14.200 | 10+80.00 194 194 66 66 79 115 115
-Y38-RT | 10+14.200 | 10+80.00 512 512 67 67 80 432 432
SUBTOTAL 45543 4084 41459 5725 539 5186 6762 2714 3545 37950 41495
-L-RT 168+40.00 | 177+00.00 11386 2482 8904 7388 2482 4906 8369 3017 3017
-L-RT 177400 179+00.00 2877 2877 897 897 1076 1801 1801
-Y39-LT | 10+20.00 11+16.40 417 417 4 4 5 412 412
-Y39-RT | 10+20.00 114+16.40 438 438 7 7 8 430 430
-Y40-LT | 10+35.00 11462.59 3010 3010 88 88 106 2904 2904
-Y40-RT | 10+35.00 11462.59 2177 2177 10 10 12 2165 2165
-Y41- 10+14.20 11+60.00 775 775 957 957 1148 373
SUBTOTAL 21080 - 2482 18598 9351 2482 6869 10724 373 10729 10729
-L-RT 179+00.00 | 188+00.00 13743 100 13643 1670 100 1570 1984 11759 11755
-L-RT | 188+00.000 | 1914+60.00 24113 13566 10547 343 343 343 13223 10547 23770
-Y42- 10+00.00 | 10+86.92 1824 1824 39 39 47 1777 1777
SUBTOTAL 39680 13666 26014 2052 443 1609 2374 © 13223 24083 - 37306
SHEET 1 SUBTOTAL (PHASEI) 106546 20232 86314 18857 3404 15393 21934 4970 16768| 72814 89582

R0967cc_balancecard xls : Balance Card (1)

1/11/05 4:28 PM
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EARTHWORK SUMMARIES
‘ Volumes in Cubic Meters :
PROJECT R-0967CC COUNTY  Stanly DATE 11/12/04 SHEET 2 OF 5 SHEETS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
- TOTAL
LINE STATION | STATION || EXCAV. ROCK EARTH || EMBANK.
(UNCL) EMB. EMB. +20%
LT 190+60.00 | 199+60.00 19315 6138 13177 19875 6138 13737 22622 3307 ,
-L-LT 199+60.00 | 201+60.00 4776 923 3853 2149 923 1226 2394 2382 2382
-Y43- 10+14.20 11+80.00 498 498 1456 1456 1747 1249
-Y55-LT | 10+03.86 | 11+00.00 75 75 122 122 146 71
-Y55-RT | 10+03.86 11+00.00 8 8 325. 325 390 382
SUBTOTAL 24672 7061 17611 23927 7061 16866 27299 5009 2382 | 2382
-L-RT 200+80.00 | 210+00.00 13356 812. 12544 16669 812 15857 19840 6484
-Y45- 10+40.00 | 12+45.55 433 433 4307 4307 5168 4735
-Y45A- 10+02.512 | 11+01.829 765 765 56 56 67 698 698
-Y46- | 10+14.20 | 11+00.00 384 384 1075 1075 1290 906
SUBTOTAL 14938 812 14126 22107 812 21295 26365 12125 698 698
-L-RT 210+00.00 | 218+60.00 4813 2000 4813 13588 13588 16306 11493 2000 2000
-Y49-RT | 10+20.00 11+42.60 288 288 5771 5771 6923 6637
SUBTOTAL 5101 2000 5101 19359 19359 23231 18130 2000 2000
-L-LT 217+60.00 | 226+60.00 19772 4096 400 15676 9470 4096 5374 10545 9627 400 10027
-L-LT | 226+60.00 | 229+40.00 966 966 9804 9804 11765 10799 .
-Y50- 10+14.35 11+20.00 171 171 4618 4618 5542 3371 |
SUBTOTAL 20909 4096 _ 400 16813 23892 4096 19796 27852 16170 9627 | 400 10027
-L-RT 228+80.00 | 237+80.00 39275 39275 9316 9316 11179 28096 28096
-L-RT | 237+80.00 | 238+50.00 399 399 2004 2004 2405 2006
-Y51-LT | 10+14.20 10+80.0 198 198 109 - 109 131 67 67
-Y51-RT | 10+14.20 10+80.0 757 757 13 13 16 741 741
-Y52-LT | 10403.60 11+20.00 328 328 232 232 278 50 50
-Y52-RT | 10+03.60 | 11+20.00 558 558 102 102 122 436 436
-LTRANRT- | 238+50.00 | 241+40.00 1124 1124 9625 9625 11550 10426
ISUBTOTAL 42639 42639 21401 21401 25681 12432 29390 . 29390
i
SHEET 2 SUBTOTAL (PHASED) 108259 11969 2400 96250 110686 11969 98717 130428 63866 | 42097] 2400 44497

R0967cc_balancecard.xls : Balance Card (2)

1/12/05 1:00 PM



EARTHWORK SUMMARIES
4 Volumes in Cubic Meters
PROJECT R-0967CC COUNTY  Stanly DATE 11/12/04 SHEET 3 OF 5 SHEETS
1 2 3 5 6 7 8 9 10 11 12 13 14 15 16
" TOTAL ’ ’
LINE STATION | STATION || EXCAV. ROCK EARTH
(UNCL)) EMB. EMB.

-LTRAN LT{ 241+80.00 | 245+00.00 3621 3621 8455 8455 10146 6525

-Y53- 10+03.60 13+00.00 1336 1336 5850 5850 7020 5684
SUBTOTAL 4957 | 4957 14305 14305 17166 12209 ]
-LTRAN RT{ 241+40.00 | 247+97.548 3806 3806 991 991 1189 2617 2617
SUBTOTAL 3806 3806 991 991 1189 2617 | 2617

|

SHEET 1 SUBTOTAL |(PHASE D) 106546 20232 86314 18857 3464 15393 21934 4970 16768 72814 89582
SHEET 2 SUBTOTAL |(PHASE ) 108259 11969 2400 96290 110686 11969 98717 130428 63866 42097 2400 44497
SHEET 3 SUBTOTAL [(PHASE]) 8763 8763 15296 15296 18355 12209 2617 2617
PHASEI SUBTOTAL 223568 32201 2400 191367 144839 15433 129406 170717 81045 16768 117528 2400 136696

RO967cc_balancecard xls : Balance Card (3)

-

12/05 1:00 PM
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EARTHWORK SUMMARIES
S . Volumes in Cubic Meters
PROJECT R-0967CC COUNTY Stanly - DATE 11/12/04 : ‘ , SHEET 4 OF 5 SHEETS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
LINE STATION | STATION ROCK EARTH EMBANK.
EMB. EMB. +20%
PHASE I
-L-RT 157+60.00 | 166+60.00 1443 : ) 1443 955 955 1146 297 297
-L-RT 166+60.00 | 168+40.00 447 447 265 265 318 129 129
SUBTOTAL 1890 . 1890 1220 1220 1464 426 ! 426
L-LT 169+00.00 | 178+00.00 1291 1291 1377 ) 1377 1652 361
SUBTOTAL 1291 1291 1377 1377 1652 361
-L-LT . 178+00.00 | 187+00.00 1047 1047 - 361 ' 361 433 614 614
-L-LT 187+00.00 | 190+60.00 1395 1395 56 56 67 1328 1328
SUBTOTAL 2442 2442 417 417 500 i 1942 1942
"~ .L-RT: 191+60.00 | 200+80.00 4547 158 4389 1156 158 998 1356 ‘ 3191 3191
SUBTOTAL . 4547 158 4389 1156 158 - 998 1356 3191 ) 3191
-L-LT 201+60.00 | 210+60.00 2097 ) 2097 14447 14447 17336 15239
-L-LT 210+60.00 | 217+60.00 976 976 606 606 727 249 ’ 249
-Y47-1.T 10+14.20 11+20.00 151 - 151 347 347 416 265 '
-Y47-RT 10+14.20 11+20.00 4 4 337 ’ 337 404 400
-Y48- LT 10+14.20 11+20.00 215 215 . 220 220 264 49
-Y48-RT 10+14.20 11+20.00 273 ' 273 295 295 354 81 : .
SUBTOTAL 3716 3716 16252 16252 19501 16034 249 249
-L-RT 218+60.00 | 227+60.00 2022 ' ‘ 2022 8263 8263 9916 7894
-L-RT 227+60.00 | 228+80.00 3 3 5895 5895 7074 ~ 7071
SUBTOTAL 2025 2025 14158 " 14158 16990 14965
-L-LT 229+40.00 | 238+50.00 4562 ' 4562 - 647 647 776 3786 3786
ISUBTOTAL 4562 - 4562 647 647 776 3786 | 3786
F-LTRAN-LT] 238+50.00 | 241+80.00 4289 | 4289 138 138 166 - 4123 4123
FLTRAN- LT 245+00.00 | 247+97.548 1138 1138 790 790 948 190 190
SUBTOTAL 5427 5427 928 928 ) 1114 4313 . 4313
PHASE II SUBTOTAL 25900 158 25742 36155 158 35997 43353 31360 13907 13907

RO967/¢ce_balancecard xls : Balance Card (4) L1105 3:56 PM



EARTHWORK SUM MARIES
: : . Volumes in Cubic Meters
PROJECT R-0967CC COUNTY Stanly DATE 11/12/04 v SHEET 5 OF 5 SHEETS
1 2 3 4 5 6 7 8 9 10 11 14 15 16
TOTAL = ’
LINE STATION STATIQN EXCAV. - ROCK EARTH EMBANK.
' (UNCL) EMB. EMB. "+20%
PHASE ISUBTOTAL 223568 32201 2400 191367 144839 15433 129406 170717 81045 16768 117528 2400 136696
PHASE HSUBTOTAL 25900 158 25742 36155 158 35997 43353 31360 13907 13907
GRAND SUBTOTAL 249468 32359 2400 217109 180994 | 15591 | 165403 214070 112405 16768 131435 2400 150603
I J
REMOVAL
CR1 10+56.77 11+56.30 181 181 11 11 13 - 168 168
CR2 10+5021 | 11+62.38 160 ~ 160 25 25 30 » 130 130
LDET1 10+79.07 | 12+37.38 1262 ' 1262 4 ' 4 5 . 1257 1257
LDET2 10+00.00 12+10.43 1_26 . 126 203 203 244 118 v .
REMOVAL SUBTOTAL 1729 1729 243 243 292 118 1555 1555
TOTAL 251197 32359 2400 218838 181237 15591 165646 214362 112523 16768 132990 2400 152158
5% LOSS DUE TO -12560 12560
CLEARING AND GRUBBING ~ .
"HARD'" ROCK WASTE IN LIEU 16768 -16768 -16768 -16768 -16768
OF BORROW ' ,
ADJUST FOR ROCK WASTE 3354 3354
EARTH WASTE IN LIEU OF BORROW ‘ » ' -132990 -132990
ADDITIONAL UNDERCUT 7000 7000 8400 8400 7000 7000
(CONTIGENCY) :
: SHOULDER MATERIAL 30000 36000 36000
PROJECT TOTALS 238637 32359 9400 ' 206278 218237 32359 185878 255408 16371 9400 9400
EST. 5% FOR REPLACING ’ ' ' 819
TOPSOIL ON BORROW PITS
GRAND TOTAL 238637 32359 9400 ' 206278 218237 "32350 185878 255408 17190 ' 9400 9400
SAY 239000 : : 17200
Pavement Structure Volume=| 32,400 m’ ,

R0967cc_balancecard.xls : Balance Card (5) . X 1714/05 3:03 PM
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REVISIONS

o PROJE—C-T REFERENCE NO. SHEET NO.
-‘mm A R /W ﬁsa NO. 4
DATUM DESCRIPT ION | RORDWAY DEGN | HIGRAUIES

THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT
IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY
USGS FOR MONUNENT “RED CROSS 1948*

WITH NAD 83 STATE PLANE GRID COORDINATES OF
NORTHING: 169342085(m) EAST ING: 49637 1935(m)

THE A/ERAGE COMBINED GRID FACTOR USED ON THIS PROJECT
(GROUND TO GRID) IS: 09998510
THE NC.LAMBERT GRID BEARING

5 10
tﬂb PRELIMINARY PLANS

DO NOT USE FON CONSTRUCTION

INCOMPLHTE PLANS

'CONST.REV, DO _NOT USE FORJR/ W _ACQUISITION

LOCALIZED HORTZONTAL GROUND DISTANCE FROM
“RED CROSS 1948 T0 -L- STATION (157+20000) IS
NT44733798" E 5045132 m
AL LINEAR DINENSIONS ARE LOCALIZED HORIZONTAL DISTAWCES
VERTICAL DATUM USED IS NoVD 29

~
~

NOTE: SEE SHEET 2-D FOR CURVE DATA
SEE SHEET 2-E FOR DRAINAGE DETAILS
SEE SHEET 35 FOR -L- PROFILE
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