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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

50000..STRO5TIB (P-5208B) 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

186 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, 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:

Wi RA ~ INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
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,

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 68 BLOWS.
IN NON-COASTAL PLAIN MATERIAL.
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

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

AGUIFER - 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,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY}.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

[] vane suear TEST

L]

U

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

EXTREMELY INDURATED

. SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
VERY STFF GRASITY CLA MOST WTH TEREECOED FE SAYD LYERSHEHL PLITE, 476 —— . — ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION CRTSTALLIE FINE T0 COARSE CRATN TGNEOUS BNG METAVORPHIC ROSK THAT AT WHICH IT ;s ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS N MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a-3 a4 [A5] a6 ] A7 COMPRESSIBILITY bﬁlggkC?JCSRT)ALLINE SEDIMENTARY ROCK THAT WOULD YELLO SPT REFUSAL IF TESTED. ROCK TYpE |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 3t ' INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YVIELD CORE RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SYMBOL HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK T T ] spT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED RS 6F CoRE B
(cP) 1 SHELL BEDS, ETC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
"1 GRANULAR| ¢ oy MUCK, ORGANIC MATERIAL GRANULAR  SILT - CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
® 4p 51 MN SOILS PEAT T SOILS SOILS e ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
3 . 3 - Ti Al T WHI A STRATUM ANY PLANAR FEATI N FROM THI
+ 200 12 Mx|35 Mx|35 Mx|35 MX|35 MX|36 MN (36 MN|36 MN[36 MN SOILS TRACE OF ORGANIC MATTER 2 - 3% 3- 57 TRACE 1- 192 FRESH HAMMER 15 CRYSTALLINE, %IZON“TEAL NGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 124 LITTLE 19 - 207 8
LIGUID LIMIT 49 wx|41 N |4 Mx |41 MN |20 Mx |41 MN (a0 MX[AIMN | gonLs WITH MODERATELY ORGANIC 5 - 197 12 - 287 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HMORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP 119 MX |10 MX[11 MN |11 MN |12 MX |18 MX {11 MN | 11 MN LITTLE OR wigHLy | HIGHLY ORGANIC 187 207 HIGHLY 357 AND ABOVE v SLLY CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX [ 4 MX |8 MX |12 MX|16 MX[No MX MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO “SIDES RELATIVE T ONE ANOTHER PARALLEL TO THE FRACTURE. "
USUAL TYPES|STONE FRAGS.\ o | o1l Ty om cLAYEY SILTY CLAYEY DRGANIC AVAR WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND GRAVEL AND SAND SOILS SOILS MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
wateRiaLs | smo  |oPNO v _ STATIC WATER LEVEL AFTER 24 HOURS
SEN RATING MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
’ FAIR T0 \VA'] PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MODJ GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND OISCOLORED, SUME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE ERCHED WaTE ’ DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O‘[UUI’ WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SPRING OR SEEP . ThE STReAM.
P1OF A-7-5 SUBGROUP IS = LL - 38 ; P1 OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED spr TEST BORING (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK, ROCK GIVES *CLUNK'® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) Gnﬂ oMT  TEST BORING IF_TESTED, WOULD Y, PT_REFUSA! JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
CONSISTENCY (N-VALUE) (TONS/F ) WITH SOIL. DESCRIPTION st ret W/ CoRE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
- - - Al Tl
CENERALLY VERY LOOSE @ SoIL SYMBOL P user sorine O~ SPT NVALE | sEva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME L Cvonn. DG OR PROJECTION OF ROCK WHISE THICKNESS IS SMALL COMPARED T0
GRANULAR LOOSE 4 70 10 EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERTAL MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (AF) OTHER _C)_ CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 38 TO 58 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE puT |MOTILED ®MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 INFERRED SOLL BOUNDARY ™) MONITORING WELL Vv SEV. THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD ORAINAGE.
VERY SOFT <2 0.25 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
GENERALLY SOFT 2704 2.25 10 0.50 =77= 7 INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, IF TESTED, YIELDS SPT N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
bsdlAL:fTE‘F::I:?_Y Meg'lfli":F STiEe ; ;g 185 es 10 1@ ~ INSTALLATION 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.
(COHESIVE) VERY STIFF 15 T0 30 2101 Tt ALLUVIAL SOL BOUNDRRY O o IocatoR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK_QUALITY DESIGNATION (RQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
>4 25/@825 DIP & OIP DIRECTION OF
TEXTURE OR GRAIN SIZE ROCK STRUCTURES (@) CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES %%%%E%‘ﬁ' RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 40 68 200 270 . SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. .
OPENING (MM} 4.76 2.00 @.42 2.25 2.075 2.653 SILEL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
——— ABBREVIATIONS HARD gENDgﬁaiff::ﬁgEng;”‘:gﬂFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ngﬁge ;’:1% SILT cLaY AR - AUGER REFUSAL MED, - MEOIUM VST - VANE SHEAR TEST i TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (coB.) (GR.) (CSE. S0 Prged (SL. (L) 8T - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
B — CL. - CLAY MOD. - MODERATELY '~ UNIT WEIGHT HARD g:ca\éggzévataozus BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED P FLANE
7 . .25 2.865 . - - - .
AN 30 3 e 2 CPT - CONE PENETRATION TEST NP - NON PLASTIC 7747 ORY UNIT WEIGHT STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR BPF) OF
size N 12 3 CSE. - COARSE ORG, - ORGANIC MEOIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT,
g . HARD CaN BE EYCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST AMPLE ABBREVIATION ) A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SO MOTSTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK. THAN @4 FOOT PER 6@ BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VvOID RATIO S0. - SAND, SANDY $S - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIOED BY TOTAL LENGTH
FOSS. - FOSSILIFEROUS SLI SLIGHTLY RS - ROCK PIECES CAN BE BROKEN 8Y FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY = 7 - .
(SAT.) FROM BELOW THE GROUND WATER TABLE | FRAC.~ FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | vgRy 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
LL LIQUID LIMIT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING 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
TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC HI. - HIGHLY Vv - VERY RATIO FINGERNAIL.
SEMISOLID; REQUIRES ORYING TO TOPSQIL_(TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R?Pb;?ﬁ - WET - (W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING —
HICKN
Pl - PuASTIC LT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING o THICKNESS BENCH MaRK: BM*I0l, -L- 18+57.29, 3,061.08’ RT
. VERY WIDE MORE THAN 1@ FEET
- - s MANUAL -
oML OPTIMUM MOISTURE MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE ey BITS automatic [ ] WIDE 310 10 FEET THICKLY BEDDED 15 - 4 FEET N EET3dFT
SL_|. SHRINKAGE LIMIT MOBILE 8- 57 VODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 1.5 FEET ELEVATION: . .
T [ & contmuous FLicHT euser R + CLOSE 818 TO 1 FEET VERY THINLY BEDDED 2.03 - 0.16 FEET
Ay - REQUIRES ADDITIONAL WATER TO CORE SIZE: VERY CLOSE Lres THen 318 FEET THICKLY LAMINATED 0.008 - 8.83 FEET NOTES:
- DRY - @ ATTAIN OPTIMUM MOISTURE BK-51 8" HOLLOW AUGERS - - THINLY LAMINATED < 0.008 FEET
— ADDITIONAL ABBREVIATIONS:
PLASTICITY CME-45C (] waro racen Fincer BiTs [X]~.0 INDURATION
PLASTICITY INDEX D1 ORY STRENGTH [ rons.consioe iseas 0 — FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. CASREF - CASING REFUSAL
. -H
NONPLASTIC 2-5 VERY LOW CME-550 FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS; ~
LOW PLASTICITY 6-15 SLIGHT [ casing [ ] w epvancer DTS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. FIAD - BORING FILLED IN AFTER DRILLING
MED. PLASTICITY 16-25 MEDIUM 0 0 g ,
PORTABLE HOIST - TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE; CV - CAVED
HIGH PLASTICITY 26 OR MORE HIGH 0 % N> AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR D D SOUNDING ROD INDURATED GRAINS ARE OIFFICULT TO SEPARATE WITH STEEL PROBE:
D CORE BIT DIFFICULT TO BREAK WITH HAMMER.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTJ, JR.
GOVERNOR SECRETARY
August 23, 2012
STATE PROJECT: 50000.1.STRO5ST1B
TIP NO.: P-5208B
COUNTY: Cabarrus
DESCRIPTION: Grade Separation: -L- (SR 1158) over -Y4- (NC 49) and NCRR/ Norfolk
Southern Railroad
SUBJECT: Geotechnical Report —Inventory

Project Description

The project consists of realigning Pharr Mill Road (SR 1158) on new location south of the existing facility,
construction of a new bridge with a length of approximately 350 feet that spans the existing and proposed
NCRR/NS Mainline tracks at Milepost 361.73 and existing NC 49, where the alignment then connects to
existing Blackwelder Road on the north side of NC 49. The project also includes a connector loop and
intersection improvements. This new grade separation includes the closure and removal of the existing
public at-grade crossings for existing Pharr Mill Rd. and Shamrock Rd.

A geotechnical investigation was conducted in January through February 2012. Borings were advanced
utilizing an ATV mounted CME-550 or Mobile B-57 drill machine with an automatic hammer. Standard
Penetration Tests were performed at each boring location. Representative soil samples were collected for
visual classification in the field and selected samples were submitted for laboratory analysis. The following
alignments were investigated. The investigation for the new grade separation bridge will be submitted under
a separate cover.

Line Station(%)
-L- 10+00 to 39+00
-Y1- 10+00 to 15+80
-Y2- 10+00 to 18+23
MAILING ADDRESS: TELEPHONE: 919-715-8803 LOCATION:

NC DEPARTMENT OF TRANSPORTATION FAX: 919-733-0997
RAIL DiviSION 862 CAPITAL BOULEVARD

ENGINEERING AND SAFETY BRANCH WEBSITE: WWW.DOH.DOT.STATE.NC.US RALEIGH NC

1556 MAIL SERVICE CENTER
RALEIGH NC 27699-1556

50000.1.STRO5T1B (P-5208B)
Sheet 3

-Y3- 10+00 to 19+08
-Y4- 10+00 to 32+10

Areas of Special Geotechnical Interest

1) Highly Plastic Clays: Highly plastic (PI> 26) clays were encountered on the project at the
following interval.

Line Station (£) Offset (ft

-L- 17+00 to 18+00 LTtoRT
-L- 35+00 to 37+00 LTtoRT
-Y1- 13+50 to 14+50 LTtoRT
-Y4- 21400 to 23+00 25 LTto 10°RT

2) Artificial Fill: Artificial fill was encountered at the following locations.

Line Station () Offset (ft)
-L- 21+10 to 22+60 LTtoRT

Several smaller areas of artificial fill are present throughout the project corridor and are
related to gravel and soil driveways, as well as previous construction of utility lines.

3) Water Wells: One water well was found in close proximity to the proposed right of way. The
well is located 80’ Rt. of —L.- (SR 1158) near Station 10+00.

4) Ponds: No ponds were found within or in close proximity to the proposed right of way.

Physiography and Geology

The project is located in the Piedmont Province. Land use along the project corridor consists of roadways,
railroads, homes, commercial businesses, and woods. Geologically, the project is located within the
Charlotte Belt. Gabbro of Concord Plutonic Suite intrusive rock (DOgb) was encountered at the project site.
Rocky River and its branches and a few ditches drain the project.

Soil Properties

Soils encountered at the project site include roadway embankment, artificial fill, residual, weathered rock,
and crystalline rock of Gabbro.

Roadway Embankment soils are present along the existing roadways and consist of orange and brown, soft
to very stiff, sandy and silty clays (A-6, A-7-6) with Plasticity Index (PI) ranging from 17 to 40.



Artificial fill soils were encountered primarily along gravel and soil driveways and utility easements,
consisting of brown, stiff to very stiff silty clay (A-6), and medium dense silty sand (A-2-4) with gravel.
The artificial fill is underlain by residual soils.

Residual soils were encountered throughout the project. These soils consist primarily of gray, orange and
brown, soft to hard silts and clays (A-4, A-5, A-6, A-7-5, A-7-6) with PI ranging from 4 to 38, and very
loose to very dense silty sand (A-2-4).

Rock Properties

Weathered rock was encountered during the roadway investigation at elevations ranging from 545.9 to
586.8 feet. It originates from the underlying Gabbro.

Crystalline rock was encountered at depths greater than 6 feet below proposed grades during the roadway
investigation at elevations ranging 557.2 to 590.2 feet, consisting of Gabbro.

Ground Water

Groundwater was encountered in multiple borings at depths greater than 5 feet below existing grades, and
ranges in elevation from 566.7 to 572.6 feet. Groundwater may fluctuate with seasonal precipitation.

Prepared by,

7
Pu Zhang, P.E.
Geotechnical Engineer
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BULK SAMPLES
The following bulk samples were taken for tests to determine the engineering properties of the soil:
Sample No. Line Station Offset (ft) Depth (ft) Test
S-1 -Y4- 21+98 20LT 0-5.0 California Bearing Ratio

S-2 -Y3- 16+50 2LT 0-5.0 California Bearing Ratio
UNDISTRUBED SAMPLES
The following Undisturbed sample was taken for tests to determine the engineering properties of the soil:
Sample No. Line Station Offset (ft) Depth (ft) Test
ST-1 -L- 21+04 49 RT 6.0-8.0 Consolidation
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EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT REFERENCE NO.

SHEET NO.

PROJECT P5208B COUNTY  Volumes in Cubic Yards 1/7/2013 50000..STROSTIB (P-52088) 35
TOTAL
LINE STATION TO STATION EXCAV. ROCK | UNDERCUT | UNSUIT. | SUITABLE TOTAL ROCK EARTH EMBANK. BORROW  [SUITABLE| UNSUIT. | TOTAL
(UNCL) | EXCAV. EXCAV. | EXCAV. EMB. EMB. EMB. 20% WASTE | WASTE WASTE
SUMMARY POINT 1
- [STA.10+00 STA. 22+59.26 908 908 43696 43696 52435 51527 0 0

-Y1- _ |STA. 10+00.00 STA. 15+80 249 249 5270 5270 6324 6075 0

-Y2-_ |STA. 10+00.00 STA. 18+22.50 646 646 4973 4973 5968 5322 0
SUBTOTAL SUMMARY POINT 1 1803 1803 53939 53939 64727 62924 0 0
SUMMARY POINT 2

- [STA.26+08.22 STA. 39+00.00 1719 500 1719 11130 11130 13356 11637 500 500

Y3-  |STA. 10+47.24 STA. 19+08.42 11865 11865 618 618 742 0 11123 11123
SUBTOTAL SUMMARY POINT 2 13584 500 13584 11748 11748 14098 11637 11123 500 11623
SUMMARY POINT 3

-Y4-__|STA. 10+00.00 STA. 32+10.00 6070 6070 837 837 1004 0 5066 5066
SUBTOTAL SUMMARY POINT 3 6070 6070 837 837 1004 0 5066 5066
SUMMARY POINT 4

-Y5-  [STA. 11+13.00 15+50.00 139 139 507 507 608 469 0

Y6- __|STA. 9+00.00 STA. 28+50.00 536 550 536 6255 6255 7506 6970 550 550
SUBTOTAL SUMMARY POINT 4 675 550 675 6762 6762 8114 7439 550 550
SHEET SUBTOTALS (SUMMARIES 1-4): 22132 1050 22132 73286 73286 87943 82000 16189 1050 17239
SUMMARY POINT SUBTOTALS: l 22132 1050 22132 73286 73286 87943 82000 16189 1050 17239
LOSS DUE TO CLEARING AND GRUBBING -3920 23920 3920
WASTE IN LIEU OF BORROW 216189 -16189 -16189
SHOULDER MATERIAL 820 820 984 984
ADDITIONAL UNDERCUT 2000 2000 2000 2400 2400 2000 2000
PROJECT SUBTOTAL 18212 3050 18212 76106 76106 91327 73115 3050 3050
ESTIMATE 5% TO REPLACE TOPSOIL ON BORROW PIT 3656

]

PROJECT TOTALS: 18212 3050 18212 76106 76106 91327 76771 3050
SAY: 18,220 - 3,050 - 76,800 - -

EST. SHALLOW UNDERCUT =800 CY
EST. SHALLOW UNDERCUT BY STATIONS = 500 CY
TOTAL SHALLOW UNDERCUT=1,300 CY

P5208B_EWSUM : Balance Card 1

2/6/2013 5.01 PM
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SOIL TEST RESULTS

PROJECT REFERENCE NO.

SHEET

P-5208B

17

CLASSIFICATION TEST RESULTS

BY WEIGHT PASSING (SIEVE

SAVGLE | oFFsET | STATION |ALIGNMENT| [ OFTTE “CiAss | LL| PL C.SAND Ft.%SAND i SCI;LT CLAY %10 i Nfo e Vzo%) MOISTURE | ORGANIC
S5- 1 ZRT | 17 +47 I 7.0-2.5 A 7-5(33/ |72 | 38| 12.0 | 12.8 |23.8 [51.4 | 100 |92.6 | 77.3| 46.0 -
552 29 RT | 27+04 L 73.5-15.0 A-4(1) |36 | 4 |18.7 |36.7 |25.2 | 19.4 | 100 |89.4 | 50.0| 39.1 -
S5 3 16’ RT | 28404 L 1.0-2.5 A5(4) |47 | 4 | 4.7 |40.2 |40.3 | 15.4 | 100 |99.5 | 62.6| 38.6 -
S5-4 7LT | 32+04 . 1.0-2.5 A-7-5(24) 69 |24 | 8.3 |16.7 |21. 1 |53.9 |99.9 |95.6 | 78.0] 49.6 -
S5 5 14 RT | 35497 iy 1.0-2.5 A 7-6(174) |59 |31 | 26.9 |27.2 |16.0 |35.9 |99.5 |80.5 | 54.6| 32.8 -
556 130T | 19+99 | -74- 7.0-2.5 A-6(7) |38 |17 |16. 1 |31. 3 |24.9 |27.7 |95.6 |86.5 | 55.3| 26. 1 -
S5-7 777 LT | 13+98 | -V I- 3.5.5.0 A-7-5(23) 69 |33 [19.8 |15.8 |22.9 |41.5 | 100 |85.4 | 67.0| 34.5 -
S5-8 RT | 10496 | V3 7.0-2.5 A-5(5) |44 | 9 |15.6 |27.5 |33.6 |23.3 |100 |93.3 | 67. 3| 48.9 -
S5-9 IRT | 12462 | Y3 1.0-2.5 A-7-5(2) |46 |13 [32.2 |32.7 |15.5 [19.6 | 100 |81.5 | 38.7| 31.0 -
S5 10 FRT | 14453 | V3 7.0-2.5 A-7-6(12) (45 |20 | 9.7 |26.7 |37.3 |32.3 | 700 |98.3 | 66.9| 38.1 -
S 7 20 LT | 21+98 Y 4- 0-5.0 A-7-6(24) |64 |40 |17.7 |20.6 |12.4 |49.3 |98.5 |88.2 | 63.3| 31.8 -
52 LT | 16450 | V3 0-5.0 A-7-6(18) |50 |23 | 7.5 |20.3 |18.8 |53.4 | 100 |97.9 | 74.7| 34.8 -
ST- 7 49 RT | 21+04 L 6.0-6.0 A-7-5(14) |57 |25 [20.2 |21.6 |19.7 |38.5 | 100 |87.1 | 61.4| 45.6 -

STANDARD COMPACTION AND CBR TEST RESULTS
PL DEPTH AASHT
SAVOLE | oFrsEr | sTATION |aLIGNMENT| DEEIE CiASS | AL DENSITY (ocp) MOISTURE. | compacTion| CBR | % SWELL
S- 7 20 LT | 21+98 | -v4 0-5.0 A-7-6(24) | 31.8 107, 1 22.7 947 B 3.4
S-2 2 LT | 16450 | -Y3- 0-5.0 A-7-6( 18) | 26. 1 96. 7 26. 1 967 5 0.4
CONSOLIDATION TEST RESULTS
SR | omsen | staron usowwmne] e, | W0 (s ey e, [ pop ) [ nin | o | o Jowmw

ST- 1 49°RT | 21+04 L 6.0-8.0 |A7-5(14)| 45.6 2.743 1. 4043 1.0 0.0247 | 0.377 | 200
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
RAIL DIVISION
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. 50000.L.STROSTIB (P-5208B) F A, PROJ.
COUNTY __CABARRUS

PROJECT DESCRIPTION _GRADE SEPARATION: -Y6- (SR 1160)
RELOCATION

CONTENTS

LINE

STATION PLAN PROFILE XSECT

Y6 10+00 to 31+45 4-5 6 7-8

INVENTORY

END STATE PROJECT P-5208B

STATE STATE PROJECT REFERENCE NO. SHEET | TodAk
N.C. P-5208B 1 8
STATE PROJ.NO. F.A.PROI.NO. ! DESCRIPTION
50000.1.STRO5TIB | FRA-FR-HSR-0006-10-01-00 PE, Util. PE

50000.1.STRO6T3 PE, Util. PE
143219.2.5TRO9P5208 ROW

50000.3.5TR02T4D UTIL CONSTRUCT

CAUTION NOTICE

THE SUBSURFACE INFORMATION ANO THE SUBSURFACE INVESTIGATION ON WHICH iT IS 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 (919) 707-6850, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL 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 (N-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 PURPOSES, 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
OEPARTMENT 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 CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL. AND ROCK

LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

50000..STRO5TIB (P-5208B) 2

SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S 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

108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, 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:

Wi 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

PODRLY 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,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED

ROCK
SPT

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FODT PER 60 BLOWS.

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.
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.

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.

O

VANE SHEAR TEST

O
O
U

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

SAMPLE BREAKS ACROSS GRAINS.

» SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 180
VERY STFF. GRASILTY LAY ST WITH WTERBEDLED FUE SHHD LNERSHIHY PLITC K76 . ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION P FINE 70 CORRSE GRATN TONEDUS AND WETAMGRETIC FOCK TraT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAGLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRI WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC, e CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AN -COASTAL PLAIN
GROUP A-3 | A-2 a4 [A5 A6 [ A7 COMPRESSIBILITY NON-CRYSTALLINE GEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Typg |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
cLaSS. =E SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 ROCK (NCRy INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
. A=7-6 v » > .
MODERATELY COMPRESSIBLE LI0UID LIMIT EQUAL TO 31-58 COASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT VIELD RY (REC.) - TOTA TH OF ALL MATERIA .
sMBoL HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEOIMENTARY ROcK [T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE RECOVERY (BECy - JO0TAL LENDIN OF ALL MATERIAL RECOVERED IN [KS CORE SARSEL DIVIOEQ BY TOTAL
) SHELL_BEDS, ETC. |
% PASSING PERCENTAGE OF MATERIAL — DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
" 10 GRANULAR MUCK, GRANULAR  SILT - CLAY WEATHERING
o oL sous | ous | PEAT CRGENIC MATERIAL SOLLS SOILS QIAER MATERIAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER P o e
= 200 10 Mx|35 Mx|35 MX|35 Mx|35 Mx|36 MN|35 MN|36 MN[36 MN soLs TRACE OF ORGANIC MATTER 2 - 3% 3 -5 TRACE 1- 187 FrREsH HAMMER IF CRYSTALLINE ’ ’ %é%l'ZOLHTiLANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3- 51 5 - 122 LITTLE 10 - 207 ’ :
LI0UID LIMIT 40 mx| 41w Ja0 Mx |41 v |40 mx [ a1 v se x| 41N | gon s wITH MODERATELY ORGANIC 5-102 12 - 20% SOME 20 - 35 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | pjp DIRECTION (OIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | & MX NP 1o M 10 wx My 10N 19 Mx 10 WX (N | e oo pioHLy | HIGHLY DRGANIC 107 5207 HIGHLY 357 AND ABOVE (v SLL) crevsm;s on AIBRDKE;\I RS:EEIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX ) 4 Mx |8 Mx |12 MX[16 MX|No MX MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SoILS - SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO “SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES|STONE FRAGS. |, o | g1t Ty OR CLAYEY SILTY CLAYEY ORGANIC pVA WATER LEVEL IN BORE HOLE IMMEOIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
Y y
321’2::255 GRA‘;ik'DAND SAND| GRAVEL AND SAND SOILS SOILS MATTER v__ STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES
GEN. RATING - MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EOFFECCTS' I;ocx o FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLODGED FROM
. FAIR TO SZ Py PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. Hi PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE E DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
N : THE STREAM.
P1OF A-7-5 SUBGROUP IS = LL - 30 ;PIOF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLDRED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  [.FORMATION (FM.) - A MAPPABLE GEOLUGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED e TEST BORING (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE TSZTRENGTH G??EWSUYILE%EEAS?;&Tgréb:RE) Ge;r M1 TEST BORING W/ CORE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) (TONS/FT2 )
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FAGRIC CLEAR AND EVIDENT BUT REDUCED A .
CENERALLY VERY LOOSE 2 SOIL SYMBOL P euoer sorinG (O~ SPT N-VALUE | (sEv) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME '{fgcfATE:QiHE)LgE';‘ITKE RIOGE R PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
LOOSE 4 7010 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
GRANULAR R
MATERIAL MEDIUM DENSE 18 TC 38 N8 ARTIFICIAL FILL (AF) OTHER ‘Q CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 100 BPF LENS - 4 BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) e 39 10 5@ THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE OISCERNIBLE BUT |MOTILED MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>5a INFERRED SOIL BOUNDARY "™ MONITORING WELL v SEV) THE MASS IS EFFECTIVELY REOUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 2 0.25 REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR  [PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL CROUND WATER LEVEL BY THE PRESENCE OF AN
. TERV MPERV] X
GENERALLY SOFT 270 4 2.25 10 0.50 =7/==  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, IF TESTED, YIELDS SPT N VALUES < 108 BPF INTERVENING IMPERVIOUS STRATUM
ot ol 8 10 15 a5 10 L2 INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT GISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIOUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
<
v T 210 TYTewT ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE [S ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
(COHESIVE) ERY STIFF 15 70 30 270 4 INSTALLATION ALSD AN EXAMPLE
HARD >30 >4 25/025 DIP & OIP DIRECTION OF - ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 48 62 200 270 e SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 @8.42 025 0075 0.053 ! SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD gg"ngihifalﬁgsgpgglﬁggE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ngﬁgg ;2‘:‘% SILT cLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
®BLOR) (coB.) (GR) (CSE. 50.) & S0. L €Ly BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 8.25 INCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
CL. - CLAY MOD. - MODERATELY Y Z NIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SIF FLANE
SRAIN T 3 ze 025 o5 oees CPT - CONE PENETRATION TEST NP - NON PLASTIC "4 ORY UNIT WEIGHT BY MODERATE 5LOVS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR BPF)OF
SIZE N 12 3 CSE. - COARSE ORG. - ORGANIC MEDIUM CAN BE GROOVED OR GOUGED 8.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT,
- - HARD Con Bt EXCAVATED TN SMALL CHIPS 70 PEICES 1 INCH MAYIMUM SIZE BY HARD BLOWS OF THE A 14 LB. HAMMER FALLING 30 INCHES REQUIRED T0 PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL _MOISTURE - CORRELATION OF TERMS g":z gi"N‘:L?sE;ESE;::IION Test ::‘; g:g;osl‘_’f_r*’-;é“m TEST s S%EMEEMﬁ POINT OF & GEDLOGISTS PICK A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
- -~ - . THAN @.1 FOOT PER 6@ BLOWS.
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION | o - vOID RATIO SD. - SAND, SANDY S - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENEA. CONTL JR.
GOVERNOR SECRETARY
November 30, 2012
STATE PROJECT: 50000.1.STRO5T1B
TIP NO.: P-5208B
COUNTY: Cabarrus
DESCRIPTION: Grade Separation: -Y6- (SR 1160) Relocation
SUBJECT: Geotechnical Repbrt —Inventory

Project Description

The project is part of the Grade Separation: -L- (SR 1158) over —=Y4- (NC 49) and NCRR/Norfolk Southern
Railroad project, consisting of the relocation of SR 1158 (Shamrock Road) and the closure and removal of
the existing public at-grade crossing for Shamrock Road.

A geotechnical investigation was conducted in October 2012. Borings were advanced utilizing an ATV
mounted CME-550 drill machine with an automatic hammer. Standard Penetration Tests were performed at
each boring location. Representative soil samples were collected for visual classification in the field and
selected samples were submitted for laboratory analysis. The following alignment was investigated.

Line Station(+)
-Y6- 10+00 to 31+45

Areas of Special Geotechnical Interest

1) Highly Plastic Clays: Highly plastic (PI> 26) clays were encountered on the project at the
following interval.

Line Station (*
-Y6- 15+00
-Y6- 20+00
MAILING ADDRESS: TELEPHONE: 919-715-8803 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-733-0997
RAIL DiviSION 862 CAPITAL BOULEVARD

ENGINEERING AND SAFETY BRANCH WEBSITE: WWW.DOH.DOT.STATE.NC.US RALEIGH NC
1556 MaiL SERVICE CENTER

RALEIGH NC 27699-1556

50000.1.STRO5T1B (P-5208B)
Sheet 3

2) Artificial Fill: Artificial fill was encountered at the following locations.

Line Station (£)

-Y6- 20+82 to 22+17
-Y6- 23423 to 24+09
-Yé6- 25+71to 27+48

Physiography and Geology

The project is located in the Piedmont Province. Land use along the project corridor consists of roadways,
railroads, homes, commercial businesses, and woods. Geologically, the project is located within the
Charlotte Belt. Gabbro of Concord Plutonic Suite intrusive rock (DOgb) was encountered at the project site.
Rocky River and its branches and a few ditches drain the project.

Soil Properties

Soils encountered at the project site include artificial fill, residual, and weathered rock of Gabbro.

Artificial fill soils were encountered along —Y6-, and consist of light brown, medium stiff to stiff, sandy silt
and clay (A-4, A-6). The artificial fill is underlain by residual soils.

Residual soils were encountered throughout the project. These soils consist primarily of orange, brown, and
gray, medium stiff to hard, sandy silts, and sandy and silty clays (A-4, A-6, A-7-6), and medium dense to
very dense, silty sand (A-2-4).

Rock Properties

Weathered rock was encountered during the roadway investigation. It originates from the underlying
Gabbro.

Ground Water

Groundwater was not encountered in any of the borings. However, groundwater may fluctuate with seasonal
precipitation.

Prepared by,

Pu Zhang, P.E.
Geotechnical Engineer
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