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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, FLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SO TEST DATA AVAILABLE MAY BE

REVIEWED DR INSPECTED IN RALEIGH BY CONTACTING THE N.C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9i9) 707-6850. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SO TEST DATA ARE PART OF THE CONTRACT,

GENERAL SOl 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 SO 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 iTH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, RRECIPITATION, 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

LINE STATION PLAN PROFILE XSECT
MIG 10514+34,70 T0 10524+00 4 4 N/A :
MIG 10524+00 TO 10537+00 5 5 N/A R O AD W A Y
MIG 10537+00 TO 10550+00 6 6 N/A ,
MIG 10550+00 TO 10564+00 7 7 N/A ~ .
£ it | !l SUBSURFACE INVESTIGATION
MIG 10577400 TO 1059+00 9 9 N/A
MIG 10591+00 TO 10605+00 10 0 N/A : =
MIG 10605+00 TO 10619+00 i i N/A 5:0E00:0‘1=S£E&9Lf13 NA
MIG 10619+00 - TO 10632+00 ¥4 12 N/A PROJ; REFERENCE No = L&m FaAo PROJa
MIG 10632+00 TO 10646+00 3 3 N/A MECKLE.
MIG I0646+00 TO 10659+00 14 14 N/A COUNTY c NBERG
MIC I0659+00 TO 10672+00 15 5 N/A PROJECT DESCRIPTION _MILLBROOK (MP 365.5) TO JUNKER
MIG 10672+00 TO 10686+00 16 6 N/A
MIG 10686+00 TO 10700+00 17 17 N/A (MP 372.2) THE NCRRNS MAINLINE: ROADBED CURVE
MIG 10700+00 TO 10714+00 18 i8 N/A
MIG 10714+00 TO I10727+00 i9 19 N/A WIDENING
MIG 10727+00 TO 1074+00 20 20 N/A
MIC 10741+00 TO 10755+00 21 2 N/A INVENTORY
MIG I0755+00- TO 10769+00 22 22 N/A
MIG i0769+00 TO 10783+00 23 23 N/A
MIG I0783+00 TO 10797+00 24 24 33
MIG 10797+00 TO I0810+00 25 25 33-35
MG - I08I0+00 TO I0823+00 26 26 36
MIG 10823+00 TO 10837400 27 21 N/A
MIG 10619+00 TO 10632+00 28 28 N/A
MIG 106/9+00 TO 10632+00 29 29 N/A
MIG I06/9+00 TO 10632+00 30 30 N/A
A6 10635+64.86 TO 10659+00 I3 31 37-38
A6 10659+00 TO 10667+74.54 14 32 N/A

END CONSTRUCTION
~Y14- STA 11+36.64

END PROJECT P-5208C

BEGIN PROJECT P-5208G M 21

MP_365.5 %4 END_CONSTRUCTION
TRACK 1 W . : PRIV RD -Y12- STA 10+99.56 369 e
STA 10514+ 00.00 (M1} BK= / 3 w2
367 END CONSTRUCTION i
STA 10514+ 34.70 (M1} AH - o B & 5
TRACK 2 mv&e D 268 18, "—, <z

STA 10513+93.05 (M2) BK=
STA 10514+34.71 (M2) AH

BEGIN CONSTRUCTION
-Y14- STA 10+39.77

Aé

END _PROJECT P-5208G

OR ACCURACY OF THE INVESTIGATION MADE, NOR TRE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS YO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULYING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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END CONSTRUCTION
~Y16- STA 14+00.00

%

TO BE RETIRED PERSONNEL
R. TOOTHMAN
G. LOWDERMILK
. O Q J. FREGOSI
] o TN
% ” JUNKER" § i, ‘_‘.‘ . W. FELDER
® T PROPOSED g "’% ~’. /A . ¥y S. GOWERS
A TR
(R K01 TO CHARLOTIE

N
e STA T0 4730 END CONSTRUCTION
END PROJECT P-5208H
MP 372.2
TRACK 1 STA 10872 +44.31 (M1)

TRACK 2 STA 10872 +47.00 ({M2)

it 12 A BEGIN PROJECT P-5208H
/' BEGIN CONSTRUCTION/ v § 4!& ‘i_'.'l_/,‘:‘}, MP 370.7 INVESTIGATED BY_T- WELLS
R V12~ STA 10+17.94  rwew § el e N 25 TRACK 1 T WELLS
/ T RE STA 10786+00.00 (M1) CHECKED BY :
BEGIN CONSTRUCTION/ . % TRACK 2
VISR N0H2IE - b Simcn o H STA 10786+13.94 (M2) SuMITTED BY__ KLEINFELDER
BEGIN_BRIDGE END_BRIDGE DATE MARCH 2013
CLEARING ON THIS PROJECT WILL BE PERFORMED TO THE LIMITS ESTABLISHED BY METHOD 5.  ~Mi- STA 10639+80.80 -Mi- STA 10641+79.30
PART OF THIS PROJECT IS WITHIN MUNICIPAL BOUNDARIES OF HARRISBURG AND CHARLOTTE. -
“\\NSHH;,"
N R )
kv CARQ, ",
NC FIRM LICENSE No: F-0342 QO eososne, 7%,
AECOM 703 Corp(:{r:'w. Eemgr ?;‘33,7 Suite 475 Q: '?ESS}O ;vw,@?’,’
(919) 854-6200 - (919) B54-6259(FAX) O .y('.'.

<
S
NOTE ~ THE INFORMATION CONTAINED HEREIN 1§ NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS Ve, -.,‘,GINE...- &
I3
DRAWN BY: W.FELDER OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE &Q g P\Q‘ KN
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE. , c.© K3
FYEEES &
AN
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- PROJECT REFERENCE NO. SHEET NO.
_JI NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 50000.L.STRITIB (P-5208G) 2
L
o) DIVISION OF HIGHWAYS
-
< GEOTECHNICAL ENGINEERING UNIT
(=]
o
SUBSURFACE INVESTIGATION
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL. DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
"WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. ARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED _
SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, GR WEATHERED EARTH MATERIALS UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSQ ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (BLLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
11;; Tsf:v?sBgagEgoEoT?AchcDoxéstATchongmgggg IE’E:I%':‘[LA’:'%IERTQg?E&AﬁgOYl'%geLAE‘;%MTSA%BG) SOIL CAPhALED " INDICATES & MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO O LESS THAN 8.1 FOUT PER 60 BLOWS, | AQUIFER - A WATER BEARING FORMATION OR STRATA.
g -1586). _GAP-GRADED - u W 3 IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
Eéﬁg?é?ggﬂogﬂ IgRB?EE?Lg}é H-UIES.?ASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS oF rN‘EATE?ERSED l;?OCK. ERIAL L 0 E ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
¥, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: -
S MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, ggcll:l;l?flgozsmTZET_LEIEF?RJSOQHE)NROO[;KSCL?{ ?ﬁsﬂéﬁf Ecsowclr?gggslgg 2; g::ZEMg:E\F;éL%Tc
. VERY STIFF, GRAY.SITY CLAY, WOIST WITH INTERBEDDED FINE SMD LAERS.HGHLY PLASTI A-76 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 ’ ¥ e
ROCK (WR) 2573 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 . 55~ FINE T0 COARGE GRAIN TGNEGUS AND METAMORPHIC ROCK THAT 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, KAOLIN, ETC. ARE USED IN DESCRIPTIONS SRISTALLINE 75,2724 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURF ACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING *208) E WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 2 J’ | GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALE.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
y I~ """ FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A-3 a-2 a-4 [A6[a-6]A7] ay, a2 | A4, A6 COMPRESSIBILITY ggrc«KCI(?NYCS%ALLINE SEDIMENTARY 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. A6 a7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-5@ COASTAL_PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD REC) - oL R THE CORE v Y T0TA
SYMBOL HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK T T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
e I et LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
" PASSING SILT- PERCENTAGE OF MATERIAL — \;IEATHERING DIKE - A TABULAR BODY OF [GNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ie GRANULAR| ¢ ay ORGANIC MATERIAL GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
Lo st SOILS | gopg | PEAT SOILS SOILS OTHER MATERIAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER T
« 200 10 #x|35 wx|as mxlas mxlas M 3s wnlas vv|s mfas TRACE OF ORGANIC MATTER 2 - 37 it TRACE - 10 FRESH ROCK FRESH, CRYSTALS & 2 2 %r;l 2DTNHTi LANGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 122 LITTLE 10 - 20% ’ )
LIOUID LIMIT 48 Mx|41 M [40 Mx 41 MN |40 Mx |41 MN [4@ Mx| 41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 231-/, VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (BIP_AZIMUTH) - THE BIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INOEX | 6 MX NP 10 M 1@ MX [t M {11 MN 10 MX |18 MX {11 MN {11 MN LITTLE OR HIGHLY ORGANIC >18% 5207 HIGHLY 35% AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX| @ 2 [ 4Mx | B Mx 112 Mx[16 MX|No Mx|  MODERATE gg&%c GROUND WATER OF A CRYSTALLINE NATURE. FAULT - A FRACTURE DR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
o -
AMOUNTS OF UND WATE SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
TYPES|STONE FRAGS. SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE,
USUAL TYPES FINE| SILTY OR CLAYEY SILTY | cLAvEY ORGANIC Z_ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR ~ [GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | Sap  |SPND| CRAVEL AND SAND | SOILS | SOILS y_ STATIC WATER LEVEL AFTER 24 HOURS g
CEN. RATING MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
FAIR TO hvA PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS & EXCELLENT 70 GOOD FAIR TO POOR POOR POOR | UNSUITABLE v DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU" SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
- “ag 7 z THE STREAM.
P1OF A-7-5 SUBGROUP IS =< LL - 3@ :PI OF A-7-6 SUBGROUP IS >LL - 38 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR BENSENESS MISCELLANEOUS 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 T TEST BORING (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST’S PICK. ROCK GIVES *CLUNK® SGUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPR:ETSCIShigngRfNGTH 3??5":&'_5’;55‘;';’;':&?]2 N(RE' wram TEST BORING $— W/ CORE IE_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE)
) SEVERE ALL ROCK EXCEPT GUARTZ BISCOLORED OR STAINED. ROCK FABRIC CLEAR-AND EVIDENT BUT REDUCED : g T
VERY LODSE <4 AUGER BORING O~ sPT N-VALUE | (gEV) IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
GENERALLY SOIL SYMBOL TS LATERAL EXTENT.
GRANULAR LOOSE 470 18 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MES;L:EEDENSE 18 T0 38 N/A ARTIFICIAL FILL (AF)OTHER Q_ CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 109 BPF LENS - 4 BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) o0 THAN ROADWAY EMBANKMENT VERY SEVERE ALL-ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT | MOTILED (MOT) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE >50 " SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
e —— INFERRED SOIL BOUNDARY ') MONITORING WELL v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT 3 .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 2710 4 2.25 TO 0.50 ==/ 7= INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, IF_TESTED, YIELDS SPT N VALUES < 189 BPF INTERVENING [MPERVIOUS STRATUM.
32}2:1:? MEgL;:F ihid 'Q ;g 185 “"5 Ig f‘,‘" 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.
-r - Al ARY
(COHESIVE) VERY STIFF 15 10 39 210 4 Ty ALLUVIAL SOL BOUND O f:g::‘_gzgigsz igy::%ga:ﬁg"mmo"& QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE iS ROCK GUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >3 >4 25/025 DIP & DIP DIRECTION OF - ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE R 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 SAPROLITE (AP, - RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 46 ea 200 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. .
OPENING (MM) 476 208 @.42 025 00875 0.253 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
: P ABBREVIATIONS HARD ‘IESNDEE Agg“ﬁlﬁgggpg;l:g;“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND Zg::) SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST 3 TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR) - €08 ) coe. 30 & Soa L) L) BT - BORING TERMINATED MICA. ~ MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO @25 INCHES DEEF CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. SD. . o ey MOD. - MODERATELY Y- ONIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED 30T PLAE.
GRAIN MM 385 75 2.0 0.25 2.05 2.005 BY MODERATE BLOWS.
CPT - CONE PENETRATION TEST NP - NON PLASTIC 7Y~ DRY UNIT WEIGHT R
sizE N 12 3 CSE. - COARSE ORG. - ORGANIC d MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT, STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
HARD CaN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 38 INCHES REGUIRED TG PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST Al ABBREVIA FOINT OF & GEDLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
e ——— LD MOISTURE DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK S o THAN D.L FOOT PER 60 BLOWS.
ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELO MOISTURE DESCRIPTION | e - vOID RATIO SD. - SAND, SANDY S8 - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS JOTAL LENGTH
F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TG 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 LEN
' - SATURATED - USUALLY LIGUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS Stl - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED &5 # PERCENTAGE:
(sAT.) FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | ygRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %%%%%%gﬁﬁﬁigjfg 0“:%;;1@;5?::&53 ?:cm-:s BIVIDED BY THE
LL __ i LIGUID LIMIT F':AGS};: FRAGMENTS w - MgéSTURE CONTENT CBR - %LTI;DORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC HL - HIGHLY V - VERY FINGERNAIL. "
SEMISOLID; REQUIRES DRYING TO TOPSOIL_(TSJ - SURFA USUALLY CONTAINING ORGANIC MATTER.
Rane - VET - 0 ATTAIN OPTIMUM MOISTURE EGUIPMENT USED _ON SUBJECT _PROJECT FRACTURE SPACING BEDDING 0 URFACE SOILS USUALLY CON c
PL PLASTIC LIMIT oRILL LTS ADVANCING TOOLS: HAMMER TYPE: TERM SPACING v IHEIE:‘LY oo T?14Q¢I:EE§T BENCH MARK: BM-I07 (571705 FT N, 1487615 FT E)
oM_| OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE [X] autowatic [ ] MenueL VERY WIDE MORE THAN 18 FEET THICKLY BEDDED 15 - 4 FEET
T [ cav arrs WIDE 370 10 FEET . CLEVATION: 72921
SL_| SHRINKAGE LIMIT MOBILE B- 57 MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET : .
QUIRES ADDIT £ [[] & continvous FLIGHT AuGER CORE SIZE: CLOSE 8.6 10 1 FEET VERY THINLY BEODED 2.03 - .16 FEET
- ORY - @ RELIRES IO R 10 N : VERY CLOSE B e a1 FEET THICKLY LAMINATED 2.008 - 0.03 FEET NOTES: GEOPAK WAS USED TO OBTAIN SOME BORING ELEVATIONS
ATTAIN OPTIMUM MOISTURE BK-51 8" HOLLOW AUGERS - - THINLY LAMINATED < 0.008 FEET
PLASTICITY [] aro Face FinGeR BITS INDURATION
ME-45C -N
PLASTICITY INDEX (PD DRY STRENGTH [ o 0 4 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIOE INSERTS
NONPLASTIC 2-5 VERY LOW [ cve-ss0 [+ ERIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT [ cosive  [] wr eovancer o0 GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. FLASTICITY 16-25 MEDIUM [ » 15T N . y SEPARATED FROM SAMPLE WIT eR
HIGH PLASTICITY 26 OR MORE HIGH ORTABLE HO! TRICONE _____ *STEEL TEETH [] Post woLE oicoer MODERATELY INDURATED gggg«(ss tézr; [EE wHE:l ATED FRON Sov ;E WITH STEEL PROBE:
TRICONE * TUNG.-CARB. [ weno aucer 2
COLOR CME-55 E [ souoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT [} vwe sveen Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O N EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/23/09
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KLEINF'ELDER

Bright People. Right Solutions.

March 21, 2013
File No. 12785 | GSO13R0180

STATE PROJECT: 50000.1STR11T1B (P-5208G)

FEDERAL PROJECT: N/A
COUNTY: Mecklenburg
DESCRIPTION: Millbrook Road (MP 365.5) to Junker (MP 372.2) on the NCRR/NS Mainline

SUBJECT: Geotechnical Report - Inventory

PROJECT DESCRIPTION

The project is located in Charlotte in central Mecklenburg County, North Carolina. This project consists of
a proposed 3,680 feet, roadbed curve widening along —~M1G- between Newell-Hickory Grove Road (-Y15-)
and King George Drive as well as the 1,000 feet, Mallard Creek Church Road Detour (-A6-).

The geotechnical investigation was conducted during December of 2012 and February of 2013. Two drill
machines, a CME 55 and a Mobile B-57 with automatic hammers, were used during the investigation.
Standard Penetration Tests were performed at selected locations. Representative soil samples were
collected for visual classification in the field and selected samples were submitted for laboratory analysis
by Kleinfelder Southeast, Inc.

The following alignments, totaling 0.9 mile, were investigated. Profiles and cross sections of these
alignments are included in this report.

LINE STATIONS
-MIG- 10790+00 to 10826+80
-AB- 10640+00 to 10650+00

AREAS OF SPECIAL GEOTECHNICAL INTEREST

1) Highly Plastic Clays: Highly plastic clays (Pl >25) were encountered on the project at the following

location:
LINE STATION OFFSET
-M1G- 10792+00 to 10797+00 LT to RT
2) Artificial Fill: Artificial fill occurs at the following location.
LINE | STATION OFFSET
-M1G- 10790+00 to 10826+80 LT to RT

SHEET3
50000.1.STR11TIB (P-5208G)

PHYSIOGRAPHY AND GEOLOGY

The project is located in the Piedmont Physiographic Province. The project corridor is located along Old
Concord Road and the existing NCRR/NS Mainline which is comprised primarily of commercial properties.
The general topography of the site consists of rolling hills with flat to moderate slopes along the existing
railway.

Geologically, the project is located within the Charlotte Belt based on the 1985 Geologic Map on North
Carolina. Soils are derived from the underlying bedrock which consists of Paleozoic/Late Proterozoic age
metamorphic rock (Metamorphosed Quartz Diorite). The overlying residual soils are the product of the
physical and chemical weathering of the underlying Crystalline rock.

'SOIL PROPERTIES

Soils encountered during this investigation are separated into two categories based on origin. They consist
of artificial fill and residual soils.

Artificial Fill soils are present throughout the project along -M1G-consisting of sandy gravel (A-1-a) which is
used as ballast and subballast along the existing railway. In addition, areas of artificial fill occur along -
M1G- on Plan Sheet Nos. 24 through 26. The artificial file in these areas consists of fill that was utilized to
grade the existing railway. Fill primarily consists of moist to wet, very soft to stiff, red, brown and black,
micaceous, sandy, silty clay (A-7-6) with some wet, soft, red and brown, micaceous, sandy silt (A-4) and
some wet, very loose, gray, silty sand (A-2-4). The artificial fill clay soils exhibit medium to high plastic
indices ranging from 19 to 32.

Residual soils are derived from the weathering of underlying metamorphosed quartz diorite. These soils
consist of moist, stiff to very stiff, red, yellow, orange, black, and light brown, sandy, silty clays (A-7-5), tan,
gray, red, and yellow, loose to medium dense, moist, silty sand (A-2-4) and moist to wet, soft to very stiff,
red, yellow, gray, brown, light to dark brown, sandy silts (A-4).

GROUNDWATER

Groundwater was not encountered during the investigation.

Prepared by,

Y.

Thomas R. Wells, P.E.
Senior Professional

=any

Xavier C. Barrett, P.E.
Principal Professional

TRW/XCB:cas
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EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT: P-5208G COUNTY: MECKLENBURG/CABARRUS DATE: 5/30/2013 COMP BY: DEW CHK.BY: RWB SHEET: 1
EXCAVATION EMBANKMENT WASTE
TOTAL ROCK BORROW
ROCK UNDERCUT | UNSUITABLE | SUITABLE TOTAL EARTH | EMBANKMENT SUITABLE | UNSUITABLE
LINE STATION 70 STATION | UNGLASSIFED | excavaTion | ExcavaTion |uctassiFiEp |uncLassiFiep | emsankaent | M | EMBANKMENT | +20% Rock WASTE waste | TOTAL WASTE
M1 10514+00.00 TO 10544+00.00| 5842 0 5842 1370 1370 1644 0 4198 0 4198
3000.00
mimary No. | 5842 0 5842 1370 1370 1644 [ 4198 0 4198
M1 10544+00.00 TO 10574+00.00 17867 1995 15872 4328 4328 5194 0 10679 1995 12674
3000.00
mmary No. 2 17867 1995 16872 4328 4328 5194 0 10679 1995 12674
M1 10574+00.00 TO 10604+00.00 5068 0 5068 3820 3820 4584 0 484 0 484
Y12 10+17.94 TO 10+85.48 104 104 28 28 34 0 70 0 70
3000.00
5172 0 5172 3848 3848 4618 0 554 0 554
M1 10607+67.00 TO 10638+00.00 14035 3493 10542 501 501 601 0 9941 3493 13434
Y13 10+29.61 TO 11+29.27 89 89 117 117 140 51 0 0 0
3033.00
14124 3493 10631 618 618 741 51 9941 3493 13434
M1 10638+00.00 TO 10668+00.00f 16007 0 16007 9438 9438 11326 0 4681 0 4681
3000.00
16007 0 16007 9438 9438 11326 0 4681 0 4681
M1 10668+00.00 TO 10698+00.00 18668 1836 16832 1642 1642 1970 0 14862 1836 16698
3000.00
mary No. 6 18668 1836 16832 1642 1642 1970 0 14862 1836 16698
M1 10698+00.00 TO 10731+00.00| 7357 944 6413 354 354 425 0 5989 944 6933
Y14 10+39.77 TO 11421.43 89 89 62 62 74 0 15 0 15
3300.00
7446 944 6502 416 416 499 0 6004 944 6948
M1 10731+00.00 TO 10761+00.00] 5185 3407 1778 8 6 7 0 1770 3407 5177
3000.00
) 5185 3407 1778 6 6 7 0 1770 3407 5177
M1 10761+00.00 TO 10786+00.00 4456 2979 1477 1 1 1 0 1475 2979 4454
Y16 10+47.50 TO 14+00.00 256 256 72 72 86 0 170 0 170
2500.00
nary No. 9 4712 2979 1733 73 73 87 0 1645 2979 4624
S £ 95023 14654 80369 21739 21739 26086 51 54334 14654 68988
ADJUSTMENTS DUE TO
Earth Waste to Replace Borrow X -51 -51 -51
PROJECT TOTAL 95023 [} 4—654 80369 21739 0 21739 26086 0 0 54283 14654 68937
Est. 5% to Replace Topsoil in Borrow Pits
GRAND TOTAL 95023 . 0
SAY 95100 0
Est. Drainage Ditch Excav 4645 cY
Shoulder Borrow 100 CY
Estimate Undercut 200 CcY
Select Granular Material 200 cY

5/30/2013
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EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT REFERENCE NO.

SHEET N(

50000.1.STR08T3 (P-5208C)

38

PROJECT TIP# P-5208C COUNTY Cabarrus DATE 7/5/2013
TOTAL
LINE | STATION STATION EXCAV. | ROCK |UNDERCUT| UNSUIT. | SUITABLE}J TOTAL | ROCK |EARTH| EMBANK. | BORROW || SUITABLE| UNSUIT. | TOTAL
(UNCL. |EXCAV.| EXCAV. | EXCAV.| EXCAV. | EMB. | EMB. | EMB. 20%. WASTE | WASTE | WASTE
M1 10323+05.28|  10343+73.70 2,323 2,323 857 857 1,028 0 1,295 1,295
SUBTOTAL 2323 2,323 857 857 1,028 || 0 1,295 1,295
M1 10344+80.65|  10374+00.00 7,889 7,889 10,726 10,726 12,871 4,982 0 0
SUBTOTAL 7,889 7,889 10,726 10,726 12,871 4,982 0 0
M1 10374+00.00]  10404+00.00 8,014 8,014 4,974 4974 5,969 0 2,045 2,045
SUBTOTAL 8,014 8,014 4974 1 4974 5,969 0 L2045 2,045
M1 10404+00.00|  10409+19.40 449 449 1 1 1 0 448 0 448
SUBTOTAL 449 449 1 1 1 I 0 448 0 448
N l i
M1 10440+00.00]  10470+00.00 || 15,005 15,005 340 340 408 0 14,597 14,597
SUBTOTAL || 15,005 _ _ 15,005 340 340 408 0 14,597 14,597
M1 10470+00.00]  10500+00.00 25,357 25,357 108 108 130 0 25227 25,227
SUBTOTAL 25357 25357 108 108 130 0 25,227 25227
M1 10500+00.00]  10514+00.00 16,396 16,396 49 49 59 0 16,337 16,337
SUBTOTAL 16,396 16,396 49 49 59 0 16,337 16,337
PROJECT SUBTOTAL 75,433 0 0 0 75,433 17,055 0 16,947 | 20,466 4,982 59,949 0 59,949
ADDITIONAL UNDERCUT " 0 ' 0
§*EST. LOSS DUE TO CLEARING & GRUBBING I -750 750 -750 -750
WASTE TO REPLACE BORROW | 4,982 -4.982
) PROJECT TOTAL I 74,683 0 0 0 74,683 17,055 0 16,947 | 20,466 0 54,217 0 54217
ESTIMATE 5% TO REPLACE TOPSOIL 0 \
ON BORROW PIT l
GRAND TOTAL 74,683 0 0 54217 0 54217
I |
SAY {| 74,700
| | fl

EST. DDE = 46380 CY

EST. 250 CY OF SLOPE STABILITY UNDERCUT

EST. 250 CY OF SELECT GRANULAR MATERIAL
EST. 50 CY OF SHOULDER BORROW '
* THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEER.
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REVISIONS

PROJECT REFERENCE NO. SHEET NO.
500004 STRITIB (P-5208G) 4
RW SHEET NO.
ROA?:I(?‘L EDES!GN HYDRAULICS
e - - TERT — -k ER ENGINEER
5 ‘. et N S e N V) R .
. Q : AL AN -~ > 2 D J
DN _ > e g : 2
S 8C J_P 52086 _ S T g \ INCOMPLERTE PLANS
1 & L Jx % B ox LT , ,,K\ PRELIMINARY PLANS
3 — ol - DO NOT USE FOR CONSTRUCTION
- a n A ¥ % %hy P
T ® i Loy oo &' o *e““
uIJ t ¥ % o
Q = Pox ¥ ¥
BST E o Yy owg M o }{ ;
| 5| g e R - «
e BSL CALDWELL.LLC Qole 8 Dy « o LIMITS OF PAVERTENT ~
DB 2584 PG 7! o g ~E CLASS 1 RIP RAP / ¥ ¥ %7 REMOVAL(P5208E) — W
N8I3 o ON BANKS ONLY ;o . n
e VOE EST 38 TONS ¥ % X TRENCHLESS INSTALLATION | I
@\ o wjs 5 EST 78 SY GEOTEXTILE 2 \ 72" WELDED STEEL i \ of - 4
L ¢ i 0008 = Bin O X ¥ ¥k LS¥ L nc EXISTNG RR R/W \ = gl EXISTING RR R/W {
= EXIST. IND. SPUR o Sl H 7 STANDARD 5.0’ BASE DITCH ; \ ===
x: Wi g woons Ly, YL N WCLASS B RIP RAP ” v - N =
(BUILDERS SUPPLY) = o 1 -
3 oS8 v ¥ v v oy Py EST DDE 145 CY - \ §
x Hlha R v EST 50 TONS k \ 5 -
; yiEz A e SRR . g A ¥ o | &
ER WS ¥ ¥ ¥ ¥ ¥ ¥ C @ &
& Z Q| W 7 HwW D, STANDARD 5.0’ BASE DITCH Ly
o & {z}g)} o o EXIST NO 10 RH TURNOUT (W w o Y 5 ~ MAlN_TRACK #1 (EXIST) g gg; [D)grEAII:% cy L
oo ; & P = :‘——L,Nv=548_30: 10515+00 : s SEE CROSS SECTIONS wn
- —/“:- 30 RCP " wn SWITCH TL L AL \
e T el e e R S ":*___L#'_';J.'_L;_"_;_;S“é,:m:g,w_';_'_'\.:"” S
. r FER -M2- ! h ! S
st L % 040 N RSASTSATC,‘ ';on +
F\ %;\ REMOVE HW — ¢ F F &
o™ — - : WogDs X )
3l TR B INVERT= 6280 = ~J S
§ ‘8_ wooDs {{ Y ;, g — S ST . \ l\
fonts i /ﬁ'\\ - pF I A «. . WooDs be RS '
==+ \ ‘3‘6" 12%&\‘\ %l Coxry = ~ o " AR SRy l ! Is
T - _
357 Sﬁ'éﬁ Xz ;{% v\m& s 3 MAIN TRACK #2 (P | | / /o SPECIAL CUT BASE DITCH 1
%LOE)? crass [eile] ) . 5 PDE. - DO NOT DISTURB ———— — _——— \0" \ g | SEE DETALT MTL BUS I u
11300 -7 or T7.00° ML Bus \ 7 \ © | ! | 3
STANDARD 6.0’ BASE DITCH—/ 2 [J \ 3 8- l \\ i ! =
J MTL SHED I EST DDE 480 CY N ! g‘ijn’. \ f T
SEE DETAIL 12 kIPPERT COMPONENTS MFG INC/OE | \ ! |\§£{’, ] L’ \ / 'Q\)
<C
=
I Nl I N 1N I {lllll
I~ L@
b | - w":
690 | 690
g DT
1T
¢ a A
680 S % 680
T D] 18 9
I V-E 7 T AR ]
(| D0LYE. T i
670 ‘% i1t 670
%.’: ¥ L : =
asdEats STNGIRACK >
660 ok 5 1 660
O O == ==k === -—NC=—OE=——me=— == : e e edRmaamn &
650 g 650
JhaEats
640 g 640
wam 5T
1
A7 ' Jgi st t'
630 - oS RIS 630
) Fan) 'I- Tl
|% ! -
ae ) :
620 SuzEEinen: 620
610 : = i T - : 610
L £ > D = ; > @ > L < -
Shome 3 3 : . & 2 3 :
10511400 10512 + 00 10513 +00 10514+ 00 10515+ 00 10516 + 00 10517 + 00 10518 +00 10519 + 00 10520400 10521 +00 10522+ 00 10523 +00 10524 +00
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REVISIONS

NAD 83/NSRS 2007

EST 47 SY GEOTEXTILE

As=1°53 27.5"
Ls = 372.00
LT =248.01'
ST =124.01°

-TRACK 1- (CURVE M1C3658)

Pls Sta 10526+47.24 Pl Sta 10531+00.07
Ac= 6°40'44.2"(RT) As=0°35'01.8"

Pls Sta 10534+58.34

PROJECT REFERENCE NO. SHEET NO.
50000..5TRITIB_(P-5208G) 5
RW SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

Do=1°01'000" = = Ls=62.00
L = 656.95' LT = 31,82
T=328.85 ST=30.18
R = 5,635.72
P Ea=2.5"
~ CROSLAND C%&N%LO#I(.BEO%RROAD. LLe
T, 0B B30 PG 880 MECAE
’::::~~____30'L_.~_
= R T o T e o = = —
2
[+ 9
= WOODS

LIMITS OF PAVEMENT -
REMOVAL

CORUE M1C3660

70539+41.60
woops Ac =7° 48' 45.8" (RT)
Dec = 0° 52' 00.0"

1147

: @. INVERT2643.1_7°
el ‘\\ ,

TRENCHLESS INSTALLATION:

§527+61.

3. 1

-

LATERAL BASE DITCH \

SPECIAL CUT BASE DITCH
WCLASS B RIP RAP
- SEE DETAL 1

T P-365.85 -

-TRACK 2- ((
Pls Sta 10: X
As=1° .JBIL
ls=
L =614.53'

T=2307.57"
R=5,635.72'

. Q. -9AY
TO BE CLOSED WITH<
CALDWELL PARK DR.

‘PRG\IECI P-5208E

C
TRENCHLESS INSTALLATION
60" h DED S -

As =0"3%'
} Ls =62.00
-7 LT=3182 ~
ST =30.18'

Ea=25"
N RN 11 TIT T TT .! ] i ;j l: I
700 ; | i 700
| 7; 'ﬁ#
690 2 H 690
= < ]gg 2 (
680 =8 f 680
670 Bgeasemn: 5 670
660 E: : NV DA 660
i iasEaste i )
650 X 650
o

640 e 640

630 630

620 = 620

: a3
10528 +00  10529+00  10530+00  10531+00 10536+00 10537 +00
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REVISIONS

PROJECT REFERENCE NO. SHEET NO.
50000J.STRITIB (P-5208G) 6
RW SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
~ -TRACK 1- (CURVE M1C3660)
I Pi Sta 10539+41.60 Pls Sta 10545+08.43
8 WILLIAM ARTHUR MYERS, JR, REVOCABLE TRUST Ac=7°48'458"(RT) As=1°2839.5" INCOMPLETE PLANS
" LUCY S.MYERS REVOCABLE TRUST Dc = 0° 52' 00.0" Ls = 341.00' DO NOT USE FOR R/W ACQUISITION
2 0B 7454 PG 203 L=901.47' LT =227.34 PRELIMINARY PLANS
te} £ T=451.44 ST = 113.67 DO NOT USE FOJ. CONSTRUCTION
&> R=6,611.11 e
! © 2 Ea=20" SN N2
z <Z< 2 SR TS ANKE OneY 1NY=662.83' R A e
- ~B LN P ~
T W
X
w %)
L WoODS =
) € MAIN TRACK #1 (EXIST) ; L Wi <
o FLOWABLE FILL &
g’ N TS el fadding a7 W
? am 10540+00 4 ut " . i
—_— B S et A M L s o = = = S S I .2 0 ) B 3 LA T e et s o Y O PR R
N e o e S o W R U S o S e s, S S S L S S e (28 L o o
P e e e e e K et - . e — ,, e S
Lk Y A 0B40B0 initindtinttindbinthak C i 195245400 S
| R SRS SR BT
A c Woops t‘ﬂj
- ¢ MAIN TRACK #2 (PROP) = X o
wl © (BY NSR) ~ . TRENCHLESS Umy . - X x I A
= [(s] . lN§TALLATlON i —
g 5 “TRACK 2- (CURVE M2C3660) — - o 42" WELDED STEEL : Y
I s TG B PLSta 10539+19.97  Pls Sta 10545+08.43 = 0 s — - =
5 i - et T —— ]
= o b A g SPECIAL CUT BASE DITCH:
§ o ,,ggo %; 3%‘%3. ;Tr;%%g%‘; SEE DETAIL 2 INSTALL DEFECT DETECTOR Lé’
R= 6,6‘i1.1 1 ' ON MAIN TRACK #2 (BY NSR) N
Ea=20" Qt.)
g
=
| W O O S |H R | - I S L 0
= I
H Bl s
l' [ T
710 i 710
£ | T BT
) GE s
700 = oH 700
] Val
690 : 690
- AT A E Y AN =
680 g Seemmamns ==sf==s7e 2ss; 680
H o 13 = i
- T 1 T I I
m=SSESCR e T 0% -
470 manm Z== = r T St & %ﬂ&ﬁ" 1 FRAEXESIFNE-TR 470
1
£ |$ piyifzgunnen)
:.j}: [ I 1 I B
5 i NATINEEFS ¥
660 sisivingerie o 660
I Eh =20
650 : P 650
640 640
630 & + . 630
10537 +00 10538 +00 10539 + 00 10540+ 00 10541+ 00 10542 + 00 10543 + 00 10544+ 00 10545+ 00 10546 + 00 10547 + 00 10548 + 00 10549 +00 10550+ 00
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REVISIONS

PROJECT REFERENCE NO. SHEET NO.
50000J.STRITIB (P-5208G) 7
RW SHEET NO.
: ROADWAY DESIGN FYDRAULICS
R > » ENGINEER ENGINEER
WILLIAW, ARTHUR MYERS, JR. REVOCARLE TRUST  Z A \\\/ < ~ DUKE ENERGY -TRAM(CURVE M1C3665) Z
08 7454 PG 203 [ Nl SN - . AN 0B 2488 PG 379 Pls Sta 10557+42.31 Pl Sta 10565+3146 INCOMPLETE PLANS
.a 5‘, . A A S fpf}a*43' 11-6“ AC = 180 33! 08.3ll (LT) DO NOT USE FOR R/W ACQUISITION
0 % 2 N \ = 496.00' Dc =1°30'00.0" 7 PRELIMINARY PLANS
ol m R i = . =1, . - DO NOT USE FOR CONSTRUCTION
N 2 3 . . g = o P
LL'E" o 3 2 )‘\ +/ o R-3giasy - RS
M : S / a=4, /" - P
(37; '3 Iz ¢! SPECIAL CUT BASE DITCH T - -
=) Z 2| SEE DETAIL 2 - -
s Wooos ~ T 51 Q(hé‘\eI“STRR)ACK #1 (SHlFrED)’ - _- &
I % - -7
: SPECIAL CUT BASE DITCH : & < A - -
Q\\' | SEEDETAL2 o "i_’ . d}QSSL)\‘ (e wooos ; \ E:l o ;35' - AT - - -
i St o Sl HIEE\ S — AN [ —==/7 7 _ ¢~ "§MAIN TRACK #1 (PROP)
LL::: ____________ . +15.00 M- ) §,?>° & AN NV=692.32'; p \Gr - = o fe T (BY NSR) 0\
Y e e e ———— AT : X — 0500, e O _-—RD ————— -
() ) oA T~ \\1 AT e A5 S L. ,—-""Ym_PR\VP;Tg.—""' OVERHEAD_TRANSMISSION LNE \ o
p " ; M o ~ s . B - \- 6R_ XA savatah 5 ’
o % —— ¢~ G MAIN TRACK#1 (EXIST) TR N New S REMOVE = T st s : IR . con
Q 3% " woops %_‘.‘V"'““"i' = N & v ‘73;' = WooDS m S ol 3
8 : ¥ 3 EXIST. IND. SEUR R 08 > T < T STANDARD SUEASEDITCH—— e % %
* £ EL (DUKE ENERGY) =] L~ - EST DDE 45 CY Y ¥ EatLon @ [\A.
(@) = 4 T e L SwreH ® S ey SLOPE = 4.0% o ¥ % of \&
@ < 5 9 o SWTOH - A e SEE DETAL 1 3 ¢ é c /:% c ~M ’
N cd Sl L . - N\
g ¥ org— @B, EXIST. NO. 10 LH TURNOUT REMOVE HW. - < miea'r:ssz—“‘—m _— e T _ - —_—— X % =
R PE C INy=684.67 > o TGS #000s s o
n o~ N = NG ~ (@)
é e L L 27 St S et ¢ . c O i 10580400 BN W ¢ ’:k”/_ﬁ’" ?
: M\*‘\\" ———— T —— - e ST — 1 CACAY Sia B0 <
! "“"J’\‘ ol — e — S\ e i Re)
2 N — s
© MAIN TRACK #2 (PROP) s o oy T—r————— === TS T I ——=7 8
Ly FLOWABLE FiLl 0 ¢ - —_ o
INV=682.53% = 1+
= L2 INVERT = TRENCHLESS INSTALLATION Wi 10560+00 P -
=z | 82.0' 367 WELDED STEE LIMITS OF PAVEMENT prs N ee=ttt ==
J b = o P Jhmataan _ ¢ EXST.M TRACK SPECIAL CUT \
T i gy g — e o o REMOVAL & ] et - c TO BE REMOVED) BASE DITCH a
(& y é/é&' CY ~— — = os M e — — == ot -~ Woons - éBY NSR) SEE DETAIL 2 E‘
~ Ty A G G\ s e e L ’ b -TRACK 2- (CURVE M2C3665)
g iy J 8 REMOVE EX'SC”NGEMA%I TR (BY o, PR 10874003 RISia 10565:3008 |y
e ; As=3°43 11.6" Ax = 18° 33 " =
Z A :TAI:%AERD %OCYBASE DITCH 3 b i49600: e 812' y -0% :
W o Wog, 54 L = : —_— . = 14236. 2
490.00 M2 2 € EVRNEN NJFE pEAL Y o . ./STE 65.40° E= 623,89' &"0(/ (I_)
98.94 e B = 83" B\ f—
CLASS B RIP RAP 98.59 A ~N - T & a=4.0" — <t
U M, e XN\ N\ y 4 S, O o\ =%
TS GF PAVEMENT : N wooos ] $p,_—G =
REMOVAL(P5208E) 3N\ ~ S 2 e e N\
] Imi %_ [ O |‘| ! B
A 3
|
11
730 A A 730
af
g RNES i
o . s
720 s A5k e ! 720
D o
£ s B
I
710 % : ”
L]
g Ol @10
e
q N
= L ﬁl y TiR 1ud'P) 1D A
700 I g 700
g| u 2 g 7 = f
690 i 690
093 on 1| TTTL] ESSRARES T n LD T
f EOEE u!
680 i TI20! : it 16 ] ,: % 680
R EKIS NG THAC INVOyT =682 gis 0 e Sk f
I : M} b
e
+ T " I
670 = 5 > Efag E 670
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PROJECT NO. 50000.1.STR11T1B (P-5208G)

FA NO. N/A
COUNTY: MECKLENBURG
BRIDGE ON NCRR/NS MAINLINE OVER MALLARD CREEK CHURCH ROAD

SUMMARY OF LABORATORY TEST DATA

Atterberg Limits Gradation Results
Boring Sample Sample Natural AASHTO N-Value LL | PL | P.L Pass Pass Pass Retained | Coarse Fine Sitt Clay
Number Depth (ft.) No.* Moisture Class (blows/ ft.) #10 #40 #200 #270 Sand Sand (%) (%)
Content (Group Sieve Sieve Sieve Sieve (%) (%)
(%) Index)
B-1 1.0-25 S$S-1 16.8 A-7-6 (5) 4 49 17 32 84.1 57.1 37.7 64.7 345 14.3 159 | 194
B-2 6.0-7.5 SS-2 19.8 - 4 - - - - - - - - - -
B-2 8.5-10.0 SS-3 17.5 - WOH - - - - - - - - - - -
B-3 35-5.0 SS-4 29.9 A-7-6 (9) 4 47 27 20 92,5 69.5 57.2 454 27.4 10.5 294 | 252
B-4- 1.0-25 SS-5 26.9 - 4 - - - - - - - - -
B-4 85-10.0 SS-6 21.3 A-4 (0) 5 35 29 6 93.3 61.7 37.8 65.1 39.7 18.8 23.2 116
B-5 35-50 SS8-7 19.8 A-4 (1) 5 34 25 9 91.0 58.7 42.8 59.9 38.3 12.6 30.6 95
B-6 1.0-25 SS-8 31.2 A-7-6 (8) 4 42 23 19 95.0 76.5 59.6 428 245 13.4 219 | 353
B-6 6.0-75 S$S-9 35.9 A-7-6 (10) WOH 48 29 19 96.6 747 61.8 40.6 26.9 10.3 352 | 242
B-7 35-5.0 SS-10 36.9 - 7 - - - - - - - - - - -
SS = Split-Barrel Sample (ASTM-D-1586) ST = Shelby Tube (Undisturbed) Sample
S = Grab Sample
NP -- Non Plastic NA-- Non Applicable Page: __1 of 1

Lab Technician:

0%

Joshua D. Fregosi

NCDOT Certification No.: 111-05-1203

SHEET 39
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
RAIL DIVISION

VA

SUBSURFACE IN

AY
VESTIGATI

)N

PROJ. REFERENCE NO. _50000.1.STR0O8T3

F.A. PROJ.

COUNTY __CABARRUS

PROJECT DESCRIPTION _NCRR/NS MAINLINE HAYDOCK TO JUNKER

RAILROAD ROADBED (MP 3619 TO MP 365.5)

INVENTORY

NOTE - THE INFORMATION CONTAINED HEREIN IS NGT WMPLED OF GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IY 15 CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY RAVING REQUESTED THIS INFCRMATION THE CONTRACTOR SPECIFICALLY WAIVES AMY CLAMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PRCJECT SITE.

STATE STATE PROJRCT REPERENCE NO.
N.C.|50000.L.STROSTS (P-5208C)

STATE PROJ.NO. P. A.PROJ, NO.

CAUTION NOTICE

RFACE NFORMATION anD THE SUBSURFACE TIGATION £N WHICH 1 1S BA
OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
V ORMG LGGS, ROCK CORES, AND SOR TES
REVIEWEG OR N £0 IN RALEIGH BY CONTACTING THE M.C.DEPARTUENT OF TRAHSPCRTATION,
CEQTECHMCAL € T AT (SIS TOT-68S0. ER TH
NCR THE FIELD SORING LOOS, ROTK COBES, OR SCR TEST DAYA SRE PART OF THE CONTRACT.

GENERAL SO AND ROCK STRATA DESCRIPTIONS AND INDICATVED BOURDARIES ARE BASED O A
GEOTECHNICAL INTERFRETATION OF ALL AVALASLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REIFLECT THE ACTUSL SUBSURFACE CONDITIONS BETWEER BORINGS OR BETWIEN SAMPLED SYRATA

WITHIN THC BOREWOLE, THE LABORATORY S2MPLE DATA AND THE I SIFU dIN-PLACE}1EST OATA CAN BE
0 OM ONLY T0 THE OEGREE OF RELIABILITY INHERENT N THE STAMNDARD TEST METHOD.

THE ORSRRVED WATER LEVELS CR SO MOISTURE CONDITIONS WMDICATED ™ 1 UBSURF ACE
HVESTICATIONS ARE AS RECORCED AT THE TIME OF THE IMVESHGATION. THE 1ER LEVELS OR SOk
MOISTURE CONGITIONS MAY YARY CONSIDERASLY WUIR YMME ACCOROING TT CUMATIC CORDITIONS INCLUBING
TEMPERATURES, PRECIFITATION, AND WIND, &S WELL AS OTHER NOH-CUMATIC FACTORS.

THE SIDDER OR CONTRACTOR 15 CAUTIONED THAY DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELDANARY CHLY AND IN MANY CASES AL DESIGN OETALS ARE DIFFERENT, FOR ZIDIMNG
AND CONSTRUCTION PURPTSI ER TO THE COMSTRUCTION PLANS AHD DOCUMENTS FOR Fi&L DESION
INFORMATION ON T! £ DEPARTMENT GOES NOT WARRAMT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY GF VESTIGATION MADE, NOR THE (MTERPRETATIONS MAGE. OR OPINION CF THE
DEPARTMENT AS 1O TYPE OF WATERIALS AND CONDITIONS YO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR IS CAUTICNED TO S4AKE SUCH INDEPZRDENT SUBSURFACE INVESTIGATIONS &S HE DEEMS
HECESSARY TO SATISFY HMSELF AS TO CONGHIONS YO BE ENCOUNTERED CK THIS PROJECT. THE
CONTRAGTOR SHALL HAVE NG CLAVA FOR AOBATIONAL COMPENSATION R FOR &M EXTENSION OF TWE FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERZD AT THE SITE DIFFERING FROM
THOSE INDICATED N THE SUBSLRFATE INFORMATION,

PERSONNEL
McCLOUD, P.D.

BRIGGS, C.R.

TURNAGE, J.R.

REARDON, C.R.

INVESTIGATED BY_TERRACON CONSULTANTS
CHECKED BY CORLEY, DJ.
SUBMITTED BY__ TERRACON CONSULTANTS

DATE ‘JUNE 2013
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NORTH CAROLINA DEPARTMENT

RAIL DIVISION

OF TRANSPORTATION

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO.

SHEET NC

50000..STR0O8T3 (P-5208C

) 2

SOIL_DESCRIPTION

GRADBATION

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

10@ 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

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)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWQ OR MORE SIZES.

ANGULARITY OF GRAINS

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

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY

DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA,

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

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.

CME 75 (TER6847)

CORE BIT

SOUNDING ROD
VANE SHEAR TEST

N

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DIFFICULT TO BREAK WITH HAMMER.

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

INDURATED

EXTREMELY INDURATED

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, 7 BRI B NOTABLE PROPGATION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIFF. GRAY.SILTY CLAY, UOIST WITH INTERBEDDED FINE SAKD LAYERS.HIGHLY PLASTIC, AT-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED N NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 120
< GRA. . . - 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 COMPQOSITION CRYSTALLIE FINE 70 COARSE GRAIN TONEOUS AND MET AMGRPHIC ROCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TQ OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS GRGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS FOCR (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *20@) (> 367 PASSING *200) 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 Al a-3 | A-2 a-a [a-5]a6]A7] aq,a2 | A4 A-;; COMPRESSIBILITY SIGJEKC%}’CSRT]ALLINE SEDIMENTARY ROCK TRAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE ESL;E;;%M - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. [A-i-a A-3 | A6 A- SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, -
gooT SR MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD GRE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY ToT
SYMBOL 5398 RNV HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDINENTRY ROCK e SPT REFUSAL. AOCK TYPE INCLUDES LINESTONE, SANDSTONE, CEMENTED R o Forreces ar & EAcenrae FECOVERED IN THE CORE BARREL DIVICED B
% PASSING SILT- PERCENTAGE OF MATERIAL — \;IEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
® 18 58 MX GRANULAR| ¢ oy ggg:. ORGANIC MATERIAL GRANULAR  SILT - CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
48 130 MX|5 MX, SI MV SoILS SaiLs SOILS S EEEEE— ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER .
» 200 |15 Mx |25 Mx|18 Mx|35 Mx|35 MX|35 Mx|35 MX|35 N |36 M|36 Ma[3s N soiLs TRACE OF ORGANIC MATTER 2 - 3% 3 -5z TRACE 1-18% FRESH HAMMER IF CRYSTALLINE ’ . e THTE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 19 - 207 : HORIZONTAL.
L10uID LIMIT 40 Mx|41 MN [40 Mx |41 MN 40 mx 40w @ x4 sor s wiTH MODERATELY ORGANIC 5-10% 12 - 20% 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 HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP [1g mx |16 Mcli MY (LMY 16 MK J18 MXUTMN [N C1TToE OR WGy | HIGHLY oRGANIC 5107 5201 HIGHLY 35% AND ABOVE v SLI) ggvsrg;ssgn AI BERo:E;« Rs:scmsn FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP, MEASURED CLOCKWISE FROM NORTH.
A CRYSTALLINE NATURE.
ROUP INDEX @ [} 16 Mx|No Mx]  MODERATE FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HA N DISPLACEMENT OF THE
SROUP INCE ° L Gl L ° AMOUNTS OF g:fLASN ic GROUND _WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 WUELS RELATIVE TO ONE ANOTHER PARALLEL T0 THE FRACTURE. S BEEN DISPLACEMENT O
USUAL TYPES|STONE FRAGS._ o | o Ty OR CLAYEY SILTY CLAYEY ORGANIC hVAS WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  [GRAVEL, N0 | Lo | Con e T 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.
A WA LEVEL k2 Ul
z:f:l’:t; Sa I MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Zpw PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA ™MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR TO POOR POOR | UNSUITABLE ERCHED WATER. E . DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
POOR
SUBGRADE OJUU" WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SPRING OR SEEP . THE STREAM.
PLOF 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.1- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED - 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 COMPRETSDSI;EF%TRENGTH :??St&f%?;ﬁ:ﬁgg N(RE’ DT ouT 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 3
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED } }
GENERALLY VERY LOOSE <4 SOIL SYMBOL 69 AUGER BORING O~ SPT N-VALUE | (sEva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ‘I'fgofmgsni“é';;g'&;“g RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
CRANULAR LOOSE 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
VATERIAL MEDIUM DENSE 18 T0 38 N/A ARTIFICIAL FILL (AF) OTHER Q CORE BORING SPT REFUSAL F_TESTED, YIELDS SPT N VALUES » 180 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 30 TO 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOUTLED MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 My SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
o = INFERRED SOIL BOUNDARY 'O MONITORING WELL v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT 2 .25 N - 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
GENERALLY SOF T 270 4 2.25 10 0.50 ===  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YIELDS SPT N VALUES < 108 BPF INTERVENING IMPERVIOUS STRATUM,
A il sl 2.5 10 1.9 T INSTALLATION COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MA AL 1 702 *
(COHESIVE} VERY STIFF 15 T0 3¢ 210 4 TTwraed ALLUVIAL SOIL BOUNDARY O lst: :Lg:rﬂgzma SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 38 4 257025 DIP & DIP DIRECTION OF ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN
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 REOUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 0 68 200 270 L] SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 .42 @25 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD 52”025, Ai?:lﬁf;?&:&“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cgz:gs Ei'fo SILT cLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) €08 (GR.) (et SD. & SDa sL) (L 8T - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED :EESR“EU g:E‘AsiYEERS:E:EgDB;LS:“:F 0: ;gtbﬁﬁlgg?sisﬂ‘éi ngsgs;gé’"féig ngHEBSE %EEETZCCHAE'E BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
CL.- cLaY MOD. - MODERATELY - UNIT WEIGHT . SLIP PLANE.
GRAIN M 305 " 20 023 0.08 o003 CPT - CONE PENETRATION TEST NP - NON PLASTIC %' CRY UNIT WEIGHT BY MODERATE BLOWS. 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 @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
- HARD can BE EXCAVATED IN SMALL CHIPS 70 PEICES 1 INCH MAXIMUM SIZE 8Y HARD BLOWS OF THE A 140 LB, HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1F00T INTO SOIL WI
SOIL _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST AMPLE_ABBREVIAT . A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LES¢
= TURE OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK POINT OF 4 GEOLOGIST'S PICK. THAN G.1 FOOT PER 60 BLOWS.
SOT“T- :‘JI;TUREMSTCALE EEELSEE‘_R“;S}%U GUIDE FOR FIELD MOISTURE DESCRIPTION | e - vOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS )
(ATTERBERG LIMITS) N o eme L. SILT, SILTY o1 - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENG
Fo5S, - FOSSILIFERQUS Lh - SLIGHTLY nc - AOCK PIECES CAN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID; VERY WET,USUALLY -~ - .
b FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | yeRy 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 QUALITY DESCRIBED BY .
n LIOUID 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
oLasTie HL - FHGHLY v - VERY RATIO INCEReAL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING T0 - TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
pr’;‘)‘E - WET - (W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
pLL L PLASTIC LIMIT SRILL DNITS: AOVANCING TO0LS: HAMMER, TYPE: TEAM SPACING N P THICKNESS BENCH MARK: ELEVATIONS TAKEN FROM PROVIDED TIN FILE
PTIMUM - MOIST - ™) SOLID: AT OR NEAR OPTIMUM MOISTURE auTomaTIC [ MANUAL VERY WIDE MORE THAN 10 FEET THICKLY BEDDED 15 - 4 FEET
oM _| OPTIMUM MOISTURE (] ceavarts WIDE 3 10 10 FEET
[ vose o MLy cose 17013 e g
DAY - © REQUIRES ADDITIONAL WATER TO D D 6" CONTINUOUS FLIGHT AUGER CORE SIZE: slégsECLosz g'slses?n:\ :E:IB ceeT THICKLY LAMINATED 0.088 - 8.03 FEET NOTES:
. ATTAIN OPTIMUM MOISTURE BK-51 8 HOLLOW AUGERS []e i THINLY LAMINATED < 0.008 FEET FIAD: FILLED IN AFTER DRILLING
PLASTICITY [ cme-ssc [C] waro Face FINGER BITS [ INDURATION
PLASTICIT o DRY STRENGTH — FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
LASTICITY INDEX (PD} ] runc.-cansioe iserTs "
NONPLASTIC 2-5 VERY LOW ] cve-sse U FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
PLAST . SLIGHT X| casinG W/ ADVANCER GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
LOW PLASTICITY 6-15 AND TO0LS:
- M N
MED. PLASTICITY 16-25 EDIUM [ ormeLe Horst (] wmicoee “steeL teetne | [ ] posT HoLE DicceR MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH 2 ] o sucer BREAKS EASILY WHEN HIT WITH HAMMER.
- TUNG.-CARB. HAND AU
COLOR X 5 TRICONE _2' Y6 UNG.-CARB
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June 7, 2013

State of N.C. Department of Transportation
Rail Division

Geotechnical Engineering Unit

1556 Mail Service Center

Raleigh, North Carolina 27699-1556

Attn: Mr. Brad Symthe, PE

Re: Geotechnical Report - Inventory
NCRR/NS Mainline Haydock to Junker Railroad Roadbed
MP 361.9 to MP 365.5
Cabarrus County, North Carolina
Project No. 50000.1.STR08T3
TIP No. P-5208C
Terracon Project No. 71125063

Dear Mr. Symthe:

Terracon Consultants, Inc. (Terracon) has completed the geotechnical subsurface exploration
for the above referenced project. This report details the areas investigated, methods used to
perform our investigation, subsurface materials encountered, and summarizes our lab testing.

We appreciate the opportunity to be of service to you on this project. If you have any questions
concerning this report, please contact us.

Sincerely,
Terracon Consultants, Inc.

RIS

ristppher R. Briggs, P.E. David J.
Geotechnical Project Engineer Geotechni
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Terracon Consultants, Inc. 2020 Starita Road, Suite E Charl({«é‘,‘&aﬁ\‘ﬁ%’?\oﬁha 28273
NC License No. F-0869 P [704} 509 1777 F {704} 509 1888  terracon.com
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Project Description

The proposed NCRR/NS Mainline Haydock to Junker Railroad Roadbed project includes the
construction of approximately 3.6 miles of a second mainline track between MP 361.9 and MP
365.5 (-TRK1- Station 10323+05 to 10514+00). This project will consist primarily of the
construction of a new second mainline track parallel to the existing NCRR/NS mainline track.
Between approximately MP 363.53 and MP 694.15 the curve for both the existing mainline track
and the proposed second mainline track will be realigned to the north of the existing alignment.
The rail project will be constructed through areas that are currently occupied by residences,
businesses and warehouses. Several at-grade road crossings will be either reconstructed or
closed permanently along the project alignment to accommodate the new second mainline track.
Additionally, the project includes a 108 foot single span bridge over Rocky River between -TRK1-
Station 10373+73 and 10344+81.

Terracon’s field investigation was performed from November to December of 2012. The soil
borings were advanced with a truck- or track-mounted rotary drilf rig. The subsurface materials
encountered in our borings were classified in the field and representative samples were collected
and transported to our laboratory in Charlotte for further testing and evaluation.

The following alignment was investigated by performing borings at locations that were selected
and approved by HNTB. Subsurface profiles of this alignment are included in this report.

Line Station
-TRK1- 10323+05 to 10514+00

Areas of Special Geotechnical Interest

1) Highly plastic clays (PI>25) were encountered within or near 3 of proposed subgrade at the
following locations.

Line Station
-TRK1- 10417+00 to 10419+00

2) Artificial fill was encountered at the following locations.

Line Station
-TRK1- 10342+00 to 10415+00
-TRK1- 10426+00 to 10508+00



3) Soft/lloose soils were encountered within or near 3’ of proposed subgrade at the following
locaiton.

Line Station
-TRK1- 10431+50 to 10440+00

4) Very dense / hard residual soils were encountered within areas of proposed cut at the
following locations.

Line . Station
-TRK1- 10420+00 to 10422+70

Physiography and Geology

The project corridor is located within the Piedmont Physiographic Province. Topography along the
project varies from nearly flat to moderately sloping and exhibits good surface drainage.
Elevations along the project range from 568 to 656 feet.

The project corridor is underlain by the Charlotte Belt. The soils of this belt are typically

characterized by dark and coarse-grained gabbro and metagabbro rock. Epidote is common, and
biotite and spinel may be present as well.

Groundwater

Ground water data was collected during November and December 2012, during a time of normal
precipitation. Ground water elevations, where encountered, ranged from 530 to 556.5 feet along
the project corridor.

Soil and Rock Properties

Soils within the project area include roadway embankment fill, artificial fill, alluvial, and Piedmont
residual soils of the Charlotte Belt.

Roadway embankment fill was encountered in the soil borings advanced at -TRK1- Stations
10342+38, 10345+67, 10378+58, 10427+66, 10430+62, 10432+23, 10435+09, and 10439+36.
The roadway embankment fill consists of sand with varying amounts of silt (A-2-4 and A-3), silt
with varying amounts of sand (A-4) and clay with varying amounts of sand (A-6). Attificial fill was
encountered in the soil borings advanced at -TRK1- Stations 10343+50, 10344+97, 10363+70,
10372+82, 10374+80, 10376+79, 10413+49, 10455+25, 10498+75, and 10507+57. The artificial
fill consists of sand with varying amounts of silt (A-1-b, A-2-4 and A-3), sand with varying amounts
of clay (A-2-7), silt with varying amounts of sand (A-4) and clay with varying amounts of sand (A-
6).
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Alluvial soils were encountered at the existing NCRR/NS Rocky River Bridge. The alluvial
material consists of sand with little silt (A-2-4). The alluvial soils were encountered underlying the
artificial fill in the boring advanced at -TRK1- Station 10343+50.

The Piedmont soils in the area belong to the Charlotte Belt. Piedmont residual soils were
encountered underlying the roadway embankment and the artificial fill in each of the above
mentioned soil borings with the exception of the soil boring advanced at -TRK1- Station
10343+50. Residual soils were also encountered in the soil borings advanced at -TRK1- Stations
10416+33, 10418+80, 10421+18 and 10424+18. The residual soils encountered in the borings
consist predominantly of sands with varying amounts of silt (A-2-4 and A-3), sands with varying
amounts of clay (A-2-7), silts with varying amounts of sand (A-4), and clay with varying amounts
of sand (A-7-5).

Atterberg testing was performed on soil samples classified as A-2-4, A-2-7, A-4 and A-7-5.
Plasticity Index (Pl) values range from non-plastic (NP) to 9 for A-2-4 soils, 13 to 21 for A-2-7
soils, NP for A-4 soils and 14 for A-7-5 soils. Atterberg testing was not performed on encountered
soils classified as A-1-b, A-3 or A-6; however typical Pl values for these soils are NP for A-1-b
and A-3 soils, and at least 11 or higher for A-6 soils.

Weathered rock was encountered underlying the roadway embankment in the soil test boring
advanced at -TRK1- Station 10345+67, and underlying the residual soils in the soil test borings
advanced at -TRK1- Stations 10342+38, 10372+82, 10376+79 and 10498+75. The weathered
rock encountered in the borings consists predominantly of weathered metagabbro rock. In
addition to the weathered rock encountered along the alighment, very dense or hard residual soils
were encountered that we expect will be similar to weathered rock when excavated. These very
dense/hard residual soils were encountered in the soil test borings advanced at -TRK1- Stations
10378+58, 10416+33, 10421+18, 10427+66 and 10430+62.

Standard penetration test refusal and auger refusal was encountered underlying the residual soils
and weathered rock in the soil test borings advanced at -TRK1- Stations 10342+38, 10344+97,
10345+67, 10374+80 and 10376+79, and underlying alluvial soils in the soil test boring advanced
at -TRK1- Station 10343+50. SPT refusal typically indicates the elevation of crystalline rock,
which is expected to be gabbro and metagabbro in the area of the alignment. Elevations of
crystalline rock encountered range from approximately 509.8 feet to 559.5 feet.
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SUMMARY OF LABORATORY TEST RESULTS
5 : s : :
Sample Station Offset * ll?t?:\t:;f AASHTO L.L P.l Coarse n oy e f pasen (ere % WMoisture | % Organic
No. (feet) Class. o - Fine Sand Silt Clay #10 #40 #200
(feet) Sand
SS-1 10343+50 16 RT 33.5-35 A-2-4 NP NP 8.0 57 - - 100 99 35 26.5 -
SS8-2 10344+97 15 RT 38.5-40 A-2-4 NP NP 241 47.1 - - 100 90 29 141 -
5S-3 10363+70 1MRT 85-10 A-2-7 41 21 28.2 445 - - 98 83 25 19.5 -
SS+4 10374+80 13RT 13.5-15 A-2-7 41 13 21.3 46.8 - - 99 88 31 30.7 -
88-5 10378+58 40 RT 8.5-10 A-2-4 NP NP 36.7 373 - - 95 73 21 14.6 -
SS-6 10421+18 30RT 85-10 A-2-4 NP NP 247 456 - - 99 87 29 3.9 -
SS-7 10430+62 36 RT 35-5 A-2-4 30 9 32.9 41.2 - - 98 80 24 9.5 -
8S-8 10455+25 13 RT 8.5-10 A-7-5 41 14 10.6 48.5 - - 99 94 40 18.6 -
§8-9 10498+75 13RT 85-10 A-2-4 NP NP 314 353 - - 89 70 22 15.2 -
SS-10 10507+57 12RT 85-10 A-4 NP NP 14.0 50.4 - - 100 96 36 17.0 -
* OFFSET REFERENCED FROM -TRK1- ALIGNMENT

Douglas 59Escﬁﬁr.

Laboratory Manager
NCDOT CERT. No. 126-01-0910

Terracon Consultants, Inc.
Charlotte, North Carolina

NCDOT CERT No. 126-0910




June 7, 2013

State of N.C. Department of Transportation
Rail Division

Geotechnical Engineering Unit

1556 Mail Service Center

Raleigh, North Carolina 27699-1556

Attn: Mr. Brad Symthe, PE
Re: Geotechnical Report - Recommendations
NCRR/NS Mainline Haydock to Junker Railroad Roadbed

MP 361.9 to MP 365.5
Cabarrus County, North Carolina
Project No. 50000.1.STR08T3

TIP No. P-5208C
Terracon Project No. 71125063

Dear Mr. Symthe:

Terracon Consultants, Inc. (Terracon) has completed the geotechnical subsurface exploration
for the above referenced project. This report presents our geotechnical recommendations for

construction of the NCRR/NS second mainline track.

We appreciate the opportunity to be of service to you on this project. If you have any questions

concerning this report, please contact us.

Sincerely,
Terracon Consuitants, Inc.

Christbpher R. Briggs, P.E. David J. Corley, P.E.
Geotechnigal Dgpartment Manager

Staff Engineer
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2020 Starita Road, Suite E

Terracon Consultants, Inc.
P [704}1508 1777 F [704] 509 1888

NC License No. F-0869
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. Slope/[Embankment Stability
a. Slope Design
We recommend that all sloped be constructed at a ratio of 2:1 (H : V) or flatter.

b. Undercut for Slope Stability

The soils encountered in the vicinity of the proposed embankment slope between
approximately -TRK1- Station 10373+00 and Station 10379+00 appear to be
adequate for the support of the slope; however, we recommend a quantity of 250
cubic yards of slope stability undercut be included in the project contract as a
contingency item to be used at the discretion of the Engineer. At the discretion of
the Engineer, undercut material may be used outside the trackbed footprint or
otherwise wasted.

c. Geotextile for Slope Stabilization ‘
We recommend a quantity of 200 square yards of geotextile for soil stabilization
be included in the project contract as a contingency item to be used at the
discretion of the Engineer for slope stabilization.

II. Subgrade Stability
a. Undercut for Subgrade Stability
Due to relatively soft/loose soils encountered in the near-surface in borings B-18
and B-19, we recommend undercutting the area between approximately -TRK1-
Station 10431+40 and Station 10439+85 to a depth of approximately 3 feet below
existing or proposed grades (whichever is lower) and backfilling with approved
borrow material as described in Section lll-a of this report. A quantity of
approximately 2,250 cubic yards of undercut should be included in the project
contract to account for the unsuitable soils in this area.

In addition, we recommend a quantity of 750 cubic yards of subgrade stability
undercut be included in the project contract as a contingency item to be used at
the discretion of the Engineer. At the discretion of the Engineer, undercut material
may be used outside the trackbed footprint or otherwise wasted.

b. Geotextile for Subgrade Stabilization
Geotextile for soil stabilization is recommended for placement in the base of
undercut sections. We recommend a quantity of 2,850 square yards of geotextile
for soil stabilization be included in the project contract as a contingency item to be
used at the discretion of the Engineer in conjunction with the undercut in Section
Il.a.

lll. Borrow Specifications
a. Borrow Criteria
Common borrow for embankment and trackbed construction to subgrade shall
meet Statewide criteria outlined in the 2012 Standard Specifications, Article 1018-
2, Section A.




Project Reference No. Sheet No.

50000.1.STR08T3 (P-5208C) 3

b. Disposal of Waste Materials
The undercut soils as described in Section ll-a of this report appear suitable for
use as backfill material outside of the proposed trackbed footprint, provided they
meet the specifications described in Section lll-a of this report. These soils should
be evaluated in the field and used for embankment construction at the Engineer’s
discretion.

c. Shrinkage Factor

A shrinkage factor of 20 percent in recommended for calculation of earthwork on
this project.

d. Select Granular Material
We recommend 3,250 cubic yards of Class I, Type 2 Select Material for backfill
be included as a contingency item in the project contract. This material should be
used as backfill in undercut areas with geotextile. Select Material for backfill shall
meet the criteria outlined in the Standard Specifications, Article 1016-3, Class I,
Type 2.

e. Unclassified Excavation
Based on the current trackbed plans, the unclassified excavation along the
alignment will be primarily derived from cut sections due to proposed trackbed
subgrades and embankment cuts. The near surface soils encountered in our
borings along the alignment appear suitable for use as trackbed and embankment
fill. These soils should be evaluated in the field and used for construction at the
Engineer’s discretion.

IV. Miscellaneous

a. Reduction of Unclassified Excavation
A loss of 750 cubic yards of unclassified excavation is estimated on this project
due to clearing and grubbing of cut sections.

b. Rock

Shallow very dense/hard residual soils were encountered in boring B-13. Based
on the current plans, this very dense/hard residual soil will require excavation
between approximately -TRK1- Station 10420+00 and Station 10422+70. A larger
trackhoe or bulldozer equipped with a single-tooth ripper may be required to
excavate these materials. While we do not expect rock to be encountered at the
proposed depths, the ripping or blasting of rock excavations should be placed in
the project contract as a contingency item to be used at the discretion of the
Engineer.
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CONTRACT

NOTE: SEE SHEET 2A FOR PLAN SHEET
LAYQUT AT TIME OF INVESTIGATION
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DRAWN BY: ALEXANDER, MJ.

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
RAIL DIVISION

‘ ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _30000.1.STROST3 F.A. PROJ.

COUNTY __CABARRUS

PROJECT DESCRIPTION _NCRRNS MAINLINE HAYDOCK TO JUNKER
RAILROAD ROADBED (MP 3619 TO MP 365.5)

RECOMMENDATIONS

NOTE - THE INFORMATION COMTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N, €. DEFARTMINT NGTE - B8Y HAVING RECUESTED THIS INFORMATICN THE CONTRACTOR SPECIFICALLY WAWES ARY CLAMS
OF TRANSPORTATION AS BEING ACCURATE NOR IT i3 CONSICERED TG BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIGHS INDICATED HEREIN AND THE ACTUAL CORDITIONS AT THE FROJECT SHE.

STATE STATE PROJRCT REFERENCE NO.
N.C.|50000.L.STRO8T3 (P-5208C)

STATE PROSLNO. P.A.PROJLNC,

RW_& UTIL

CAUTION NOTICE

UBSURFACE INFGRMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
PURPOSE CF STUDY, PLANING, ANG OESIGN. AND KOT FOR CONSTRUCTICN OR PAY PURPUSES.
SO TEST DATA AVARABLE MAY BE

N. C, DEPARTMERT OF TRANSPORTATION,
T07-6850. K THE SUBSURFACE PLANS AND REPTGRIS,
£5, CR SO TEST OATA ARE PART CF THEL CONTRACT.

G LOGS. ROCK €O
SPECTED IV RALEIGH BY ConY
L ENGIKEERING UNIT AT (@
HOR THD FEELD BORING LOGS, ROCK T

GENERAL SOK. AND RCCK STRATA DESCRIPTIONS AnD INDICATED SOUNGARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION GF ALL AVAILABLE SUBSURFACE BATA AND MEY NOT NECESSAREY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETAEEN SAMPLED STRATA

WITHIN THE BOREHOLE, THE LAZCRATORY SAMPLE DATA AND THE M SITU UN-PLACE) TEST DAaTA TiN 6E
RELIED OM ONLY TO THE DEGREE OF REUIABILITY WNHERENT M THE STANDARD TEST METHCD.

THE OBSERVED WATER LEVELS OR SGIL MOISTURE CCNDITIONS INDICATED N THE SUBSURFACE
MIVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOL
MOISTURT CONDITICNS WMAY VARY CONSDERABLY #ITH TRMZ ACCORDING TG CLIMATIC CONGITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WD, S WELL AS DTHER NON-CLIMATIC FACTORS.

THE BIGDER OR CONTRACTOR 15 CAUTIONED THAY DTTAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIANARY ONLY ARD By MANY CASES THE FiNAL DESION DETARLS ARE DIFFERENT. FOR EIOOING
AND CONSTRUCTIGN PURROSES, REFER TO THE CONSTRUCTION PLANS AND DCCUMENTS FOR FINAL DESION
MFCRMATION CN S PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANYEE THD SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, HOR THE INTERFRETATIONG MADE,OR CPINION OF THE
DEPARTUENT AS 10 THE TYSE OF WATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIBOER OR
CONTRACTCR 1S CAUTIONED T MAKE SUCH INDEPENDENT SUBSURTACE INVESTIGATIGNS AS HL DEEMS
NECESSARY 70 SATISFY HIWMSELF AS TO CONDITIONS 10 BE INCOUNTERED ON THIS PROJECT. THE
CONTRACTCR SHALL WAVE NO CLABA FOR ADCITIONAL COWPENSATICN OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ATUTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE WOICATED IN THE SUBSURTACE INFORMATION.

PERSONNEL
McCLOUD, P.D.

BRIGGS, C.R.

TURNAGE, J.R.

REARDON, C.R.

INVESTIGATED BY TERRACON CONSULTANIS

CHECKED BY CORLEY, DJ.
SUBMITTED By TERRACON CONSULTANTS

DA\I&W ‘ JUNE 2013




NORTH CAROLINA DEPARTMENT

OCF TRANSPORTATION

RAIL DIVISION

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET N
50000.L.STROBT3 (P-5208C) 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

18@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 1206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:

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)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwQ QR MORE SIZES.

ANGULARITY OF GRAINS

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPGSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

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 EOUAL TO OR LESS THAN @.! FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA,

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

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.

CME 75 (TER684T)

CORE BIT

SOUNDING ROD
VANE SHEAR TEST

N

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DIFFICULT TO BREAK WITH HAMMER.

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

INDURATED

EXTREMELY INDURATED

VERY STIFE. GRALSILTY CLAY. ¥OT WITH FIE S HGHLY PLSTE AT SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
¢ LTT CLAT V0T ATH MTERSEDOED FWE SAAD LATERSHHLY PLATE. 7 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 COMPQOSITION P FINE 75 COARSE GRATN TCNEGUS AND VE TAWGRPHIC ROCK SHAT 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, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRI WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. ( < 35% PASSING *200) (> 35% PASSING *208 WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
| FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A-3 a-4 [a5[a6] a7 COMPRESSIBILITY ggg;Cmé&ALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFCUsAL "; T'ESTED. ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, OF SLOPE.
MODERATELY COMPRESSIBLE LI0UID LIMIT EQUAL TO 31-50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SYMBOL . CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL OIVIDED BY TOT
HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 (SCEPD]IMENTARY ROCK - SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE. CEMENTED CENGTH F CORE RUN. AND EXPRESSED A5 & PERCENSAGE.
% PASSING PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
o ORGANIC MATERIAL CRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
L a1 SoILs SOILS OIHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
= 200 |15 x |25 Mx|1e Mx|35 Mx|35 Mx|35 Mx|35 Mx| 36 wn|36 MN|36 Mn|36 MK TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10z HAMMER 1P CHYSTALLINE. . o NGLE AT WAICH A STRATUM OR ANY FLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-52 5 - 121 LITTLE 19 - 20% ’ )
LIQuID LiMIT 40 Mx|41 MN |40 Mx 41 MN |4 Mx |41 M 140 MX|4IMNL gop s wiTH MODERATELY ORGANIC 5-107 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (IP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INOEX | 6 MY | NP |10 mx |10 Mxfu M 1w fi Mx 10 Mo e | et wieHLy | HIGHLY ORGANIC 10% 5284 HIGHLY 357 AND ABOVE v SLL) ggvirggsgzil Ns;o::;«U:gscmsN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH
GROUP INDEX [ [} [] 4 M 8 MX |12 MX|16 MX |No MX MODERATE A : FAULT - A FRACTURE OR FRACTURI a
- ° AMOUNTS OF ‘;2&;‘ e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO glgé's RELMWEC Tuo EoNog ANQTCHEUR Ep:::&zt Oerf ?L'é'cﬁalé‘fﬁﬁs”“ PEEN DISPLACENENT oF The
TONE FRAGS. ¥ :
USUAL TYPES|S FINE | SILTY OR CLAYEY SILTY CLAYEY ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND | | GRAvEL AND SAND SOILS SOILS MATTER 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.
MATERIALS | SAND N A 24
SR RATIG MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
. FAIR TO Tew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA oD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
s A EXCELLENT TO GOOD FAIR TO POOR POR POOR | UNSUITABLE 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
~7- - . -7 - THE STREAM,
Pl OF A-7-5 SUBGROUP IS = LL - 3@ ;PI 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
PACT RANGE OF STANDARD RANGE OF UNCONFINED - EoT BomING | MODSEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE COCONEISEESSCYDR PENETRA'(I;O‘II\IAE&;]STENCE COMPR(ETSOSI\};IEHSQTR)ENGTH :?sgw:g] LEPI;EAS?ZET:?IL N(RE) Gf’; ot TEST BORING & W/ CORE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
> SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED i ]
CENERALLY VERY LOOSE <a SOIL SYMBOL €D  auser BoRING O~ SPT N-VALUE | tseva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME e e RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED 10
GRANULAR LOCSE 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, :
MATERIAL MEDIUM DENSE 10 T0 30 N/A ARTIFICIAL FILL (AF3OTHER _Q CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 109 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) oy o 3e 10 sa THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>58 — —  INFERRED SOIL BOUNDARY "0  MONITORING WELL v SEVJ THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD ORAINAGE.
VERY SOFT <2 .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
GENERALLY MEE?FJ orier f ;g 4 2.25 10 2.50 === INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F_TESTED, YIELDS SPT N VALUES < 108 BPF INTERVENING IMPERVIOUS STRATUM,
agg':my e & 10 185 @5 10 1o INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIOUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
< Al Al ARY
(COHESIVE) VERY STIFF 15 10 3¢ 2704 e ALLUVIAL SOIL Boune O Lo INoeaToR SCRTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED 8Y TOTAL LENGTH OF
HARD >30 >4 25/025  DIP & DIP DIRECTION OF LSO AN EXAMPLE. ROCK SEGMENTS EQUAL 1O OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN
TEXTURE OR GRAIN SI7E ROCK STRUCTURES @) o 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 10 40 60 200 272 @ SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
s ABBREVIATIONS HARD ‘T:gNng?AEER:ZESE: PEEISQ;FE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER CoB8LE GRAVEL P e SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST e ) 10 THE BEDDING OR SCHISTOSITY DF THE INTRUDED ROCKS.
(BLOR.) (COB.I (GRJ SL) (L. BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(©SE. S0, F_S0. oL oAy MOD. - MODERATELY . UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP PLANE -
GRAIN MM 305 75 20 .25 ees  9.005 CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT BY MODERATE BLOWS.
size N 12 3 il N - RGeS s MEDIUM CAN BE GROOVED OR GOUGED 6.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE R PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
oLE ASBREVIAT HARD CaN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXINUM SIZE BY HARD BLOWS OF THE A 148 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL Wi
SOIL MOISTURE - CORRELATION OF TERMS g:: - gi;:;?gsr:;:srr::;xon rest ::; - ::s:gt’;i‘;“m TesT s g:ju( POINT OF & GEOLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LES
T A - - - . THAN @.1 FOOT PER 6@ BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE | Gine FOR FIELD MOISTURE DESCRIPTION | o - vOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION L oE L T eiTy o1 - sELeY TUBE FAOM CHIFS 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 LENG
- SATURATED - USUALLY LIQUID: VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. 0F STRATUM AND EXPRESSED A5 # PERCENTAGE.
(SAT. FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED. FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  ygRy 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
L LIQUID LIMIT FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT R MORE IN THICKNESS CAN B 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 °
LaSTIC HL. - HIGHLY v - VERY RATIO FINGERNALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
a:::nss - WET - (W) iﬁ?ﬁﬁ%‘?,’ﬁﬁﬁﬁmﬁ;31';?5 0 EOUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING SEODING TOPSOJL_(TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC LIMIT
P RILL NITS: ADVANCING TOOLS: HAMMER. TYPE; TERM PACIN N THICKNESS BENCH MARK: ELEVATIONS TAKEN FROM PROVIDED TIN FILE
Y
oM | OPTIMUM MOISTURE - MOIST - ) SOLID: AT OR NEAR OPTIMUM MOISTURE n : [X] Automaric [T manve LRy wioE g”?g :;“F"ng FEET THICKLY BEDOED 15 - 4 FEET
SUL SHRINKAGE LIMIT [] weeues CLav gt WODERATELY CLOSE 1 70.3 FEET THN.Y GEDDED 816 - 15 FEET ELEVATION: F
. VERY THINLY . - 0.
REQUIRES ADDITIONAL WATER TO D 67 CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 2.16 TO 1 FEET 0,008 - 0.03 FEET NOTES:
- BRY - @ Y VERY CLOSE LESS THAN 8.16 FEET THICKLY LAMINATED -
ATTAIN OPTIMUM MOISTURE 8 HOLLOW AUGERS 8 THINLY LAMINATED < 0005 FEET & UNDERCUT EXCAVATIO
I
PLASTICITY [ cme-asc [ waro Facen Fincer sits N INDURATION v N
PLASTICITY INDEX D) oRY STRENGTH [ onoconaioe mseas FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC 2-5 VERY LOW [ cve-sse ‘ e FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT CASING | w/ aDvaNCER R TII GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM . : .
£ o O s st | (] omcoe__core reem | (] st e o
TRICONE 2% * TUNG.-CaRB [] eno aucen ’
COLOR D 2% X 3
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Project Reference No. Sheet No.
50000.1.STR0O8T3 (P-5208C) 1"
SUMMARY OF LABORATORY TEST-RESULTS
S — - - -
Sample | giation | Offset” el | AASHTO || P Coarse PSS N % Moisture | % Organic
No. {feet) Class. T - Fine Sand Silt Clay #10 #40 #200
(feet) Sand
S8-1 10343450 18 RT 335-35 A-2-4 NP NP 8.0 57 - - 100 99 35 26.5 -
$8-2 10344+97 15 RT 38.5-40 A-2-4 NP NP 24.1 47 1 - - 100 90 29 14.1 -
SS8-3 10363+70 1MRT 85-10 A-2-7 41 21 28.2 445 - - 98 83 25 19.5 -
884 10374+80 13RT 13.5-15 A-2-7 41 13 21.3 46.8 - - 99 88 31 30.7 -
S$S-5 10378+58 40 RT 8.5-10 A-24 NP NP 36.7 37.3 - - 95 73 21 14.6 -
SS-6 10421+18 30RT 85-10 A-2-4 NP NP 247 456 - - a9 87 29 3.9 -
385-7 10430+62 36RT 35-5 A-2-4 30 9 329 41.2 - - 98 80 24 9.5 -
SS-8 10455+25 13RT 8.5-10 A-7-5 41 14 10.6 48.5 - - 99 94 40 18.6 -
SS-9 10498475 13RT 85-10 A-2-4 NP NP 314 353 - - 89 70 22 15.2 -
SS-10 10507+57 12RT 85-10 A-4 NP NP 14.0 504 - - 100 96 36 17.0 -

* OFFSET REFERENCED FROM -TRK1- ALIGNMENT
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Dougtas DeEsch, Jr.
Laboratory Manager

NCDOT CERT. No. 126-01-0910

Terracon Consultants, Inc.
Charlotte, North Carolina
NCDOT CERT No. 126-0910




