160DEL_P10b2

0

l”

P-52068B

ID

L
®

T

CONTRAC

NOTE: SEE SHEET 5 FOR PLAN SHEET
LAYOUT AT TIME OF INVESTIGATION

CONTENTS

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

LINE STATION PLAN PROFILE XSECT
~M2B— 90804-00 — 9097+50 6 9
~M2B- 9162+00 ~ 9219+00 7-8 10-14

DRAWN BY: L. CAMPOS

g RAILROAD

SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO._32000.1.STRO6T3 (P-5206B) F.A. PRO..

COUNTY _ROWAN

PROJECT DESCRIPTION _REID TO NORTH KANNAPOLIS DOUBLE
TRACK ON THE NCRR/NORFOLK SOUTHERN RAILROAD

INVENTORY

HOTE ~ THE INFORMATION CONTAINED HEREIN 1S NOT (MPLIED OR GUARANTEED BY THE N. C. DEPARTMENT  NOTE ~ BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING ACCURATE NOR {T IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOR THE PROKECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE,

STATE| STATE PROJECT REFERENCENG. | “part | om
N.C. P-5206B 1 {27
STATEFROINO__| _F.A.PROLNO. DESCRIPTION
52000.1.STROSTS PE.
R/W & UTiL,
CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTICATION ON WHICH IT IS BASED WERE MADE
mmmmwswmmmwm,wmrmmmm OR PAY PURPOSES.
mvmnmamwo& CORES, AND SOI.WDATAAVM.A&E'MYE
REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. . DEPARTMENT OF TRANSPORTATION,

GEQTECHNICAL ENGINEERING UNIT AT (919) 707-8850, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SON TEST DATA ARE PARY OF THE CONTRACT,

GENERAL SOIL AN ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVALABLE SUBSURFACE DATA AND MAY NOT NEMY
mmm&mﬂmmm OR BETWEEN STRATA

SO
Y WTH TIME ACCORDING TO CUMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON~CLIMATIC FACTORS,

mmm CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE FRELMINARY OHLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT, FOR BXODING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUGTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROVECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICENCY
OR ACCURACY OF THE INVESTIOATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE

mmmwmwmmmmmmmmmmwmm
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED iN THE SUBSURFACE INFORMATION.

PERSONNEL
L. CAMPOS

K. HILL

C. oboM

N. PAGE

J. WILLIAMSON

INVESTIGATED BY_S&ME, INC,

CHECKED BY___ S-S, LANEY, P.E,
SUBMITTED BY__S&ME, INC.
DATE APRIL 16, 2013




DCN

0160DEL_P10b2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

STATE | STATE PROJECT REFERENCE NO. | SHEET |
IN.C. P-5206B 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, 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

WELL GRADED — 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

)
CAP—GRADED — INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK. :

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER — A WATER BEARING FORMATION OR STRATA.

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

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, 17 7 - SR HAVING A NOTABLE PROPORTION OF GLAY IN THEIR GOMPOSITION, AS SHALE, SLATE, £TC.
I ATHERE]
VERY ST, GRAY, SLTY QLAY, WOIST WH IWIERBEDDED FINE SAND LAYERS, HGHLY FLAST A-7-6 SUBANGULAR, _SUBROUNDED, OR_ROUNDED. WE, D N/ NON—COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
i d sesi—— — ROCK (WR) =3 >7 BLOWS PER FOOT If TESTED. ARTESIAN — GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALQOGICAL COMPOSITION CRYSTALLNE 77 <77, | FINE TO COARSE GRAIN 1GNEOUS AND METAMORPHIC RGCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE 7O OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ' MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) {4274 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING #200) (> 35% PASSING #200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. Jﬂ// Jf// GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) — SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
=1 FINE TO COARSE GRAIN METAMORPHIC AND NON—COASTAL PLAIN :
GROUP A-1 A-3 A-2 A-4 [ A5 ] A6 | AT |A-1, ;—2 A-4, A-5 COMPRESSIBILITY ggg;c&‘ésRT)ALLINE | SEDIMENTARY ROCK THAT WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE ggL;thn:EM — ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  [A-1-o|A-1-b) A-2-4|A-2-5A-2-6[A~2-7] aocel A A-8, A-7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. .
TTTgooTDy 5 s MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL PLAN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT ViELD ~
SYMBOL 8558886888+ HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED WM;%&&RT%OZ ';LELRé‘E’:,TTEfG’EL RECOVERED N THE CORE BARREL DIVIDED BY TOTAL
SR (cP) I SHELL BEDS, ETC. )
% PASSING SU- | ek = $E§CENTAGELA9F MATERIAL WEATHERING DIKE —~ A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
: ANULA =
i l?) 30 0 i 51 GRQ;%AR g;,“]s PEAT ORCANC MATERIAL SOILS SILTSO"-S THER MATER! FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER ;(;cst 1::1 il:.:;ngMﬁstﬁ;oiK‘smAmM OR ANY PLANAR FEATURE IS INCLINED FROM THE
# 200 |15 MX [25 MX|10 MX]35 Mx|35 MX|35 Mx|35 MX|36 MN |35 MN|35 MN|36 MN S?;EEE g;ciSﬁ:ATA'CA rn:é\;m § - g; g - 15; TRT,;LCE 1 - 10% HAMMER IF CRYSTALUINE. ’ TORIZONTAL.
- - 12% UTIE 10 - 20%
LIOUID LMIT 40 MX141 MN 14D MX |41 MN|40 MX [41 MNJ40 MX| 41 MN|  <ons wiTH MODERATELY ORGANIC 5~ 10% 12 - 20% SOME 20 - 35% VERY SLIGHT ~ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, OIP_DIRECTION (DIP AZIMUTH) ~ THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PSTC MOEX | 6 MX_ | NP Lo mx |10 wxf |11 [t mx [10 mxfit wn 11| T oR wonLy | HIOHLY oRoanic 510% 520% HIGHLY 35% AND ABOVE (v su) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF BIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
MODERATE FAULT — A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLA OF THE
GROUP INDEX| 0 0 ° AMX |8 MK 12 W16 MXJNO MK AMOUNTS OF ggi,;mc GROUND WATER SUGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SDES RELATVE T0 OE,EO ANOTHER PAR Aui.,_ io THE :3 ACTU,EQE AS BEEN DISPLACEMENT
USUAL TYPES STONE FRAGS. |\ | siLTY oR cLAYEY SILTY CLAYEY ORGANIC Z__ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (sLL.) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF wakR (GRaveL, D |0 | 2 8 R B A e | sons | sone MATTER o e 24 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE -~ A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
Yy STATIC WATER LEVEL A HOURS
ZQNTE'::;SW SAD - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT ~ ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
. FAR TO Pw (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 A EXCELLENT TO GOOD FAIR TO POOR oon POOR | UNSUITABLE PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) — LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
Pl OF A—7-5 SUBGROUP IS < LL ~ 30 ; Pl 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 po ST BORING (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK” SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENGY PENETRATION RESISTANCE cowrggﬁlgsnszm)mcm m:m'sfgl thgé:m%g (RE) G?;’ T TEST BORING $- W/ CORE {E_TESTED, WOULD YIELD SPT REFUSAL JOINT ~ FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) /! SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUGED | \cne _ 4 sHELFLLIKE RIDGE OR PROECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED To
CENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING O~ sPTN-VAWE | (sEv) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAGLINIZED TO SOME e TRTERAL ExtenT
LOOSE 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
GRANULAR N
MATERIAL MEDIUM DENSE 10 70 30 N/A ARTIFICIAL FILL (AF) OTHER 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 30 70 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT | .MOTILED (MOT) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE >50 W, SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
" O MONITORING WELL (v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT <z <0.25 INFERRED SOL BOUNDAR 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 270 4 0.25 T0 0.50 INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N_VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
ﬁ'k%ﬁii* Memé%?mr g ;g :35 0.5 70 1.0 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.
A — Lo ; 12042 ALLUVIAL SOIL BOUNDARY - O sq.o»::s 1::5:(()::1@ SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROUTE IS ROCK QUALITY DESIGNATION (RGD) — A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25/025 DIP & DIP DIRECTION OF INSTALL ALSO AN EXAMPLE ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR CRAIN SI7E 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 5::“3”"5 f(”" ~ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
o o EVE SiZE ! " " o e e o Sowbmerw SEVERAL HARD BLOWS OF THE GEOLOGIST'S Prck Psm.E T:rf fN:rRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM 476 200 042 025 0075 0.053 S -
) ABBREVIATIONS HARD %NDEBEA;SR:,ISSEQP%JSLFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cg:sgz srmé SILT CLAY AR — AUGER REFUSAL MED. — MEDIUM VST — VANE SHEAR TEST ' TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (co8.) (GR.) (CSE. D) ) (st.) (cLy BT — 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
— - . - . py pyom oL — LAY NOD. — MODERATELY 7~ UNIT WEIGHT HARD Eﬁ!ﬁlﬁi ngv;g;g BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN. BE DETACHED PN
CRAN N 12 3 20 : ’ ' CPT — CONE PENETRATION TEST NP — NON PLASTIC 74— DRY UNIT WEIGHT : STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) — NUMBER OF BLOWS (N OR BPF) OF
size . CSE. — COARSE ORG. ~ ORGANIC MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
- - HARD CAN BE EXCAVATED IN SALL CHIPS To PIEGES 1 INCH MAXHIM SIZE BY NARD BLOWS OF THE A 140 (B. HAMMER FALLING 30 INCHES REQUIRED 10 PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE — CORRELATION OF TERMS DMT — DILATS:::E;EEZETTZST . PMT — PRESSUR%ETER TEST S POINT OF A GEOLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
DPT — DYNA ATION TES SAP. — SAPROL - g THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE
GUIDE FOR FIELD MOISTURE DESCRIPTION e — VOID RATIO SD. ~ SAND, SANDY $S — SPLIT SPOON SOFT CAN BE GROOVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION P e o S sy o7 — SuELBY TuBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL THIN STRATA CORE RECOVERY (SREC.) ~ TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FoSS o FOSSILIFEROUS o Sy RS - mook PIEGES. CAN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
— SATURATED — USUALLY LIQUID; VERY WET, USUALLY -~ - - : - .
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC. — FRACTURED, FRACTURES TCR — TRICONE REFUSAL RT — RECOMPACTED TRIAXIAL | VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH. ?";:L“ RQ’CTK Q‘;A”TY DESIGNATION (SRQD) — A AMEASURE OLF TROCK QU"‘E” DESCR‘BED BY
W | ueuib umiT FRAGS. — FRAGMENTS W — MOISTURE CONTENT CBR ~— CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY Tgm thgTE 8, §$§KTEE§L‘§"§§;:§"JS’3§DAA§T§ ;g:cg??:cz 0 OR REATER THAN 4 INCHES DNDED BY THE
HI. = HIGHLY V — VERY RATIO FINGERNAIL. "
i SEMISOUID; REQUIRES DRYING TO TOPSOL (TS) - SURFACE SOLLS USUALLY CONTAINING ORGANIC MATTER.
R(P';;E - WET - (W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
C LMIT =7
P PLAST DRILL UNITS: ADVANGING TOOLS: HAMMER. TYPE: TERM PACIN — THIRKNESS BENCH MARK: BENCH MARKS PROVIDED BY STV/RALPH WHITEHEAD ASSOC.
' ; VERY WIDE MORE THAN 10 FEET
oM_L OPTIMUM MOISTURE ~ MOIST — (M) SOLID; AT OR NEAR OPTIMUM MOISTURE [ cav e AuTOMATIC [ ] MANUAL WioE 310 10 FEET THICKLY BEDDED 1.5 ~ 4 FEET
SL_L SHRINKAGE LIMIT (] wosie 8- MODERATELY CLOSE 1 TO 3 FEET THINLY BEDDED 0.16 - 1.5 FEET ELEVATION: FT.
T - (] & conmnuous FUGHT AUGER . CLOSE 0.16 T0 1 FEET VERY THINLY BEDDED 0.03 - 016 FEET
DRY - (0) REQUIKES ADDITIONAL WATER TO 0 CORE SiZE: VERY CLOSE LES5 THAN 016 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [] & HoLow Aucers (-8 i THINLY LAMINATED < 0.008 FEET
PLASTICITY [ oMe_ssc ] maro Facen Fincer aiTs [ INDURATION
— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (P1) DRY STRENGTH ] mune—careioe INsERTS -
NONPLASTIC 0-5 VERY LOW CME~550X [+ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT [T casmne [ w/ novancer. NG TO0S GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTIGITY 16-25 MEDIUM R :
GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
MED. pLASTIOTY e oRE HGH [] porTasLE HoiST 5 TRICONE ____ ” STEEL TEETH % POST HOLE DIGGER MODERATELY INDURATED BREAKS EASILY WHEN HIT WITH HAVMER.
' TRICONE " TUNG.—CARB. HAND AUGER
COLOR D D D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE—GRAY). CORE BIT [] vave svear Tesr DIFFICULT 70 BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [l 3-1/4" HS.A. EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
] SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/23/09
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STATE PROJECT: Geotechnical Report - Inventory

F.A. PROJECT: 43217.1.STRO5T1B (P-5206B)

COUNTY: Rowan

DESCRIPTION: Reid to North Kannapolis — MP 337.1 to MP 340.9

SUBJECT: Geotechnical Report - Inventory

Project Description

Project information is based on e-mail and telephone communication between Donald
Arant, PE of STV / Ralph Whitehead Associates, Inc. (STV) and Stewart Laney, PE of
S&ME, Inc. between July 2011 and March 2013. Preliminary Plans prepared by STV,
dated January 18, 2012 and electronic CAD files of the cross sections and profiles were
provided as attachments to the e-mail correspondence. Additional information regarding
final grading has been provided to us in e-mails from Toni Wilson with STV between
March 1 and March 12, 2013.

We understand STV is preparing final construction documents for the new double track
project from mile post 337.1 to mile post 340.9 in Kannapolis, North Carolina. Based on
the plans, construction will include a new main rail line which will be constructed parallel
to the existing rail line, new siding and spur tracks as well as new paved access roads and
laydown areas. Based on the plans, cuts and fills up to approximately 15 feet will be
required to achieve final grades.

In order to explore the general subsurface conditions at the project site S&ME drilled a
total of thirteen (13) soil test borings as shown on Sheets 6 through 8 between February 4,
2013 and February 6, 2013. The borings locations were selected by STV and were located
in the field by S&ME personnel using existing site features as references.

A CME-550X, All-Terrain Vehicle (ATV) mounted drill rig was used to advance the
borings with hollow-stem, continuous flight augers. Standard Penetration Tests (SPT tests)
were performed at designated intervals in the soil test borings in general accordance with
ASTM D 1586 to provide an index for estimating soil strength and density and to provide
samples for soil classification. SPT tests were performed with a hydraulic automatic
hammer (Autohammer) rather than the traditional rope, cathead and safety hammer. All
boreholes were backfilled with soil cuttings after drilling was completed.

SHEET 3

The following alignments were investigated for this project:

Line Station (+/-)
-M2B- 9080+00 to 9219+00

Areas of Special Geotechnical Interest

Plastic Soils: Based on the laboratory test results, near surface medium to highly plastic A-
7-5 and A-7-6 soils (PI of 36 or greater) were encountered at several locations along the
project alignment. Some undercutting and replacement or stabilizing of these materials

may be required at the following locations.

Line Station (+/-)
-M2B- 9081+00 to 9086+00
-M2B- 9153+50 to 9158+50
-M2B- 9196+50 to 9201+50
-M2B- 9215+50 to 9218+00

Physiography, Geology and Surface Water

The project site is located from mile post 337.1 to mile post 340.9 in in Rowan County just
south of Salisbury. The topography in the area is generally flat to gently rolling. The
project area is comprised of wooded areas and some commercial and residential
development.

Geologically, the project area is located within the Charlotte Belt of the Piedmont
Physiographic Province. The Piedmont Province is predominantly underlain by
metamorphic rock (formed by heat, pressure and/or chemical action) and igneous rock
(formed directly from molten material), which were initially formed during the
Precambrian and Paleozoic eras. The volcanic and sedimentary rocks deposited in the
Piedmont Province during the Precambrian eras were the host for the metamorphism and
were changed to gneiss and schist. The more recent Paleozoic era had periods of igneous
emplacement, with at least several episodes of regional metamorphism resulting in the
majority of the rock types seen today. The bedrock under the site consists of
Cambrian/Late Proterozoic age felsic to mafic metavolcanic rock.

Surface water is drained from the project corridor by Town Creek which is located to the
east of the project alignment.
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Soil Properties

Generalized subsurface conditions for the project are described below. For more detailed
soil descriptions and stratifications at a particular test location, the respectlve profile and
cross section should be reviewed.

Railroad (Borings B-1 through B-13) as indicated by the soil test borings generally
consisted of artificial fill or ballast stone underlain by residual soil to the boring
termination depths.

Surface Materials: Soil test borings B-4 through B-6 encountered a layer of ballast stone
and clay from the ground surface to depths of 3 to 5 feet below existing grades.

Artificial Fill Soils: Beneath the surficial materials or at the ground surface, existing fill
soils were encountered in borings B-3 through B-7 and B-13 along the proposed railroad to
depths ranging from 1.5 to 12 feet below the existing ground surface. The fill soils
generally consisted of dark red brown clays (A-7-6) and (A-6). N-values ranged from 3 to
9 blows per foot (bpf) in the fill soils.

Residual Soils: Beneath the existing fill or at the ground surface, residual soils were
encountered in all of the borings. The residual soils generally consisted of sandy silt (A-4),
silt (A-5), silty clay (A-7-5) sandy clay (A-6), clay (A-7-6), and silty sand (A-2-4). N-
values ranged from 2 to 27 bpf in the residual soils. These residual soil samples selected
for laboratory testing exhibit a liquid limit rangmg from 75 to 91 and a plasticity index
from 46 to 58.

Ground Water

Groundwater level measurements were attempted in the borings at the completxon of
drilling. Borings B-2, B-3, and B-10 encountered groundwater at a depths ranging from 23
to 27.5 feet below the existing ground surface (elevation 764 to 776.7 feet-MSL). All other
borings were dry after drilling.

S&ME, Inc. appreciates the opportunity to provide our services on this project. Please
contact us if you have any questions regarding this report or if we may be of further
assistance.

Sincerely,

S&ME, Inc.

Kugrathay

it S. kKaniey, P.E. Kristen H. Hill, P.E., P.G.
Project Engineer Senior Geotechnical Engineer

SSL/KHH/cps S/1351/Project/2011/11-043

SHEET 3A
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PROJECT REFERENCE NO. SHEET NO.
Volumes in Cubic Yards : . P-52068 4
PROJECT: P-5206B COUNTY: Rowan . " . ) DATE: 6/26/13 COMPILED BY: STV " SHEET___ OF__ SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION ROCK |UNDERCUT| UNSUIT. | SUITABLE|| TOTAL ROCK EARTH EMBANK, BORROW ROK SUFTABLE LINKUIT. TOTAL
UNCLASS. | UNCLASS. +24%%
-M2- (Prop. Main Track #2)
-M2-9011+00.00 -M2-9041+00.00 14.234 14,234 1,076 1,476 §.291 12,943 12,943

-M2- (Prop. Main Track #2)
-M2- 9041+00.00 -M2- 9071+00.0 6,842 6,842 5,844 5,844 7013 171

o
-M2- (Prop. Main Track #2)
-M2- 9071+00.00 -M2- 9101+00.00 11,218 11,218 6,425 6,425 7.718 3,508 3.508

3.508

e . o
-M2- (Prop. Main Track #2)
-M2-9101+00.00 -M2-9131+00.00 4,148 4,145 2,340 2,340 2,808 1,337 1,337

TOTA] 5 4,143

2,808

-2- (Prop. Main Track #2)
-M2- 9131+00.00 -M2-9161+00.0 16,730 10,730 974 974 1,169 9.561 9,561

OTAL

-M2- (Prop. Main Track #2)

-M2- 9161+00.00 -M2-9169+50.00 11,342 11,342 65 &5 78 11,264 11,264
-Y4- 10+28.78 -Y4- 12+50.00 23 23 325 325 380 367
-Y4- 12+50.00 -Y4- 15+60.00 164 164 353 333 424 260

M2- Prop. Main Track 2)
-M2- 9170+50.00 -M2- 9200+50.00 14.280 14,280 7,745 7,745 9.294 4,986 4.986

BLOTAL

7745 | 9204 - 1,986 4986

: i
. i - :
5 ’

-M2- (Prop. Main Track #2)
-M2- 9200+50.00 -M2-9218+00.00 1,379 1,379 6,062 6,062 7,274 3,895

TOTAL

TOTAL 74.357 74,357 31,209 33,209 37,451 6.693 43,599 43,599
FIED EXCAVATION 1,200 1,200 1,200 1,200 1,440 1,440 1,200 1,200
¢ BING ~5172 -612 612 «51d
' ; 3F -§, 133 -8,133 -§.133
PROJECT TOTAL 74,945 1,200 73,7458 32,409 32,409 38.891 34,854 1200 36,034
GRAND TOTAL 74,945 1.204 73,748 32,408 32,809 38,891 34.854 1,280 36,084
SAY 75,000 5,500

P-5206B_balance_shcet.xls : Balance Sheet 6/26/2013 10:32 AM
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TAN, SOFT TO MEDIUM

UAL

U T Ry

U e P s

-7

-+

o

e s

WET TO MOIST,
DY CLA

STIEF

AND C

1

LT T T

BORING
D

B-13

%

%
MOISTURE | ORGANIC

14.7

200

47.9

40

89.6

% PASSING SIEVES

10

99.1

47.9

SOIL TEST RESULTS
% BY WEIGHT

9.5

C.SAND | M. SAND | F. SAND |SILT & CLAY

0.7

LL.

AASHTO
CLASS.

A-6

DEPTH
INTERVAL

1-28

34LT

STATION| OFFSET

9218+09

SAMPLE
NO.

554

2901471300910
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