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H THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED "WERE MADE
= FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
. THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOl TEST DATA AVARABLE MAY BE
- ! ’ ! ’ ' ' ’ j l J l : l Y ' REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
S B S RFA CE N ES GA ON GEOTECHNICAL ENGINEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
. NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

. GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
. GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
PROJ REFERENCE NO C—49010 F A PROJ REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
o . aiMe ! ° WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE
.DA VIDSON RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
COUNT Y . ) THE OBSERVED WATER LEVELS OR SO MOISTURE CONDITIONS INDICATED IN THESUBSURFACE

INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
PROJECT DESCRIPTION _TURNER ROAD (SR 2005) GRADE TEMPERATURES, PRECIITATION,AND WD, AS WELL A5 OTHER NOW-CLMATC FACTORS.
SEPARA TION OWR NORFOLK SOUTHERN RAILROAD 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
”BOWER S TO LAKE” AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
IN' )ENTOR ,) DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED, THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOLNTEREO ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR

ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,
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PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION C-490IC 2
- ) DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADEQ - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE. HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED B
SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFORM - mmcmss THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, nsr;nt Y%gsuzss? rgms - PODRLY GRADEQ FORM. PARTICLES OF TWD OR MORE SIZES. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN .1 FOOT PER 60 BLOWS. | AQUIFER - A WATER BEARING FORMATION OR STRATA,
WS PER FOOT A T0 STANDARD PENETRATION TEST (AASHTO ASTM D-15861, SO CAD-GRAGED.  INDICATES A MIXTURE OF UN WO OR M . : —
CLRSSITICATION 15 0000 N Te. aciani0 SYaTEm: BAGIL DESCPTIONS CENARALLY SHALL INELUCES ANGULARTTY OF GRAING OF MEhTiEneD moce " MATERIAL: THE TRANSITION BETWEEN SOIL AKD ROCK IS OFTEN REPRESENTED BY A ZONE | nenacequs - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - 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, i OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC
= VERY STIFF, GRAY.SILTY CLAY, MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC, A-T-6 ’ SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED »y NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 : y T
O - ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
MINERALOGICAL COMPOSITION AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
SOIL LEGEND AND AASH LA ATION . CRYSTALLINE 7 <727 | FINE T0 COARGE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROk R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS, (< 357 PASSING *200) (> 357 PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC, CALCAREQUS (CALC.) = SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
1 FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN :
- P, " 3] ey ad [n5 a6 A7 ataz | ~a s COMPRESSIBILITY gggkc?gg%mms SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE ggL;u;;uEM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  [A-1-o]A-I- are| A3 | A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. LOPE.
33 SRSAS MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SYMBOL 83888030 SO HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK [ T| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED TENETH GF CORE RON: AND EXPRESSED A4S A PERCENTAGE.
‘ o I PERCENTAGE OF MATERIAL ich mm— i
% PASSING SILT- i WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*18 IspMx GRANULAR| 1 Ay :g:: ORGANIC MATERIAL GRANULAR  SILT - CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
" 48 130 MX|5D MX|SLMN SOILS SOILS SOILS e — ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER .
« 200 |15 vuc |oa vix| 0 wix|5 el clas xlas welag e l3s wl36 sl o SOILS TRACE OF ORGANIC MATTER 2 - 1 I trece . FRESH HggMER Eu—? 'CIEYS‘?AL::ISN eB IGHT, FEW JOINTS MAY SHOW SL ‘%':; xonNHTi LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-51 5 - 12% LITTLE 18 - 20% ) :
LIQUID LIMIT 40 MX[41 MN (48 MX [41 MN [48 Mx {41 MN Ja@ Mx |41 M SOILS WITH MODERATELY ORGANIC 5 - 18% 12 - 20% SOME 28 - 35% 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
puostic M0Ex | 6 Mx | nP g wx |10 mxjunnaw (11w fio mx [10 mefite [ume | Cprre om worLy | MIGHLY ORGANIC 107 201 HIGHLY 357 OND ABOVE W SLL) ggvsr(?;ssgu Ax B:DKE;\I ::ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
A YSTALLINE NATURE.
GROUP INDEX [ ] [] 4 MX |8 MX |12 MX[16 MXNo MX MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF | goits . SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 SIDES RELATIVE TO ONE ANOTHER PARALLEL T0 THE FRACTURE.
USUAL TYPES|STONE FRAGS.|. .\ | i\ Tv oR cLAYEY SILTY CLAYEY ORGANIC hVA. 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 MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,
MaTERIALS | saxp  |OPND| ORAVEL AND SAND | SOILS | SOILS v _ STATIC WATER LEVEL AFTER _24  HOURS
R 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 VAL PERCHED WATER, SATURATI NE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL. :
45 A EXCELLENT TG GOOD FAIR TO POOR pLgR POOR | UNSUITABLE ERCHED WATER, SATURATED ZONE OR WATER BEARING § DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBCRADE O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP}- LAND BORDERING A STREAM,BUILT OF SEGIMENTS DEPOSITED BY
N THE STREAM,
Pl OF A-7-5 SUBGROUP IS < LL - 38 ;PI OF A-7-6 SUBGROUP IS >LL - 38 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH %%@3: A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
i RANGE OF STANDARD RANGE OF UNCONFINED po (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. X
PRIMARY SoiL Type | COUPREINESS PR | PENETRATION RESISTENCE COMPRESSIVE SYRLNOTH szgwggILE'éaE‘:é’;’af;‘lTON‘RE’ Gg;r w1 TEST BORING $~ Lﬁsggﬁgkmc IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) {TONS/! )
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) g
VERY LOOSE ” AUGER BORING O 1 nvaLtE | oev 1N STRENGTA T0 STRONG SOIL. 1N GRANITOID ROGKS ALt FELDSPARS 4RE. KAGLINIZED 10 SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY SOIL SYMBOL ITS LATERAL EXTENT.
SEAMULAR LOOSE 47010 . . EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
ATERIAL MEDIUM DENSE 18 T0 30 N/A ARTIFICIAL FILL (4F) OTHER _C:} CORE BORING PT REFUSAL £ TESTED, ¥, PT N VALUES > 108 BPF | LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vsgsNggnss 30 TO 58 THAN ROADWAY EMBANKMENT _ VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE guT | MOTTLED (MM0T.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>Se b’ Vv SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
= == INFERRED SOIL BOUNDARY O MONITORING WELL (v SEv. .
VERY SOFT @ .25 REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 2.25 10 2.50 == INFERRED ROCK LINE A PIEZOMETER : VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F_TESTED, YIELDS SPT N VALUES ¢ 169 BPF | INTERVENING IMPERVIOUS STRATUM,
prolcil e 8101 057010 . INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNISLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMEQ IN PLACE BY THE WEATHERING OF ROCK.
(COMESIVE) VERY STIFF 15 10 38 2104 TTrew? ALLUVIAL SOLL BOUNDARY O Lo IOICATOR 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 >30 v4 25025 DIP & DIP DIRECTION OF ALSC AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE_OR GRAIN SIZE ROCK STRUCTURES @  cone PenETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTACE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES %‘f‘ﬂ‘ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 @ e 208 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK, L oI SIvE BODY OF IGNEDUS ROCK OF APPROXIMATELY LNIFORM THICKNESS. AND
CPENING (MM) B 4.76 2.68 .42 8.25 2.075 2.053 SikL -
ABBREVIATIONS HARD E:Nn:ﬁ:' A‘éﬁ“::ﬁg'igpggl:&“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER | COBBLE GRAVEL Cg:ﬁgE ;X;% SILT CLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST - ; TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (coB.) (GR) (SL) (L) BT - BORING TERMINATED MICA, - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. SD. (F_S0J HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED R
7 25 205 0005 el MOD. - MODERATEL Y - uNIT WEIGHT oY MODERATE BLOWS - SCTP PLARE.
MM & 2 .| 3 - - - .
N s g 20 e CPT - CONE PENETRATION TEST NP - NON PLASTIC 747 ORY UNIT WEIGHT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)~ NUMBER OF BLOWS (N OR BPF) OF
2 CSE. - COARSE ORG. - ORGANIC MEDIUM CAN BE GROOVED OR GOUGED 8.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT).
: HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST AMPLE_AQOREVIA POINT OF & GEOLOGIST'S PICK - A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
oL MOISTURE SCALE e —— DPT - DYNAMIC PENETRATION TEST SAP. - SAPROLITIC S - BULK T oLt * . ] A THAN 8.1 FOOT PER 68 BLOWS,
- GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO S0, - SAND, SANDY 8S - SPLIT SPOON . SOFT CAN Vi R GOUl ADILY BY KNI OR PICK. CAN BE EXCAVATED
(ATTERBERG LIMITS) DESCRIPTION F rme oL SILT SILTY 7 - SHELBY TUBE FROM CHIPS TO SEVERAL INGHES 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. - FOSSILIFEROUS hapiiivntidund RS - ROGK PIECES CAN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USuaLLY LIGUID: VERY WET, USUALLY - : : TRATA QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY
. (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 %:Mgﬁ%im—wéﬁs'mm—a'smmun EOUAL rco OR GREATER THAN 4 BINCHES DIVIOED BY THE
= LL LIOUID LIMIT FRAGS. - FRAGMENTS w ~ MOISTURE CONTENT CBR - CALTI;'OORNIA 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.
: T HI. - HIGHLY V - VERY RA FINGERNAIL. §
PLASTIC
SEMISOLID; REQUIRES ORYING TO TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RAP";?E - WET - W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
¢ THICKNESS
PLL - PLASTIC LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: LERY SPACING vERY If RMy > 4 FEET Bl Motk
. ? VERY WIDE MORE THAN 10 FEET ERY THICKLY. BEDDED
- oM_| OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE auToMaTIC [ ] MANUAL ooE 3T 10 reE THICKLY BEDDED 15 - 4 FEET
SL_L SHRINKAGE LIMIT ] wosie e O cuer eus MODERATELY CLOSE 170 3 FEET THINLY BEODED 0.6 - 1.5 FEET ELEVATION: FT.
T - D . ; VERY THINLY BEODED 0.83 - 8.16 FEET
DRY - (D) REQUIRES ADDITIGNAL wWATER TO 5" CONTINUOUS FLIGHT AUGER CORE SIZE: S'g;’iECLOSE Eggs?u;: EGEIS FEET THICKLY LAMINATED . .08 - 8.83 FEET NOTES:
. ATTAIN OPTIMUM MOISTURE O s= 8" HOLLOW AUGERS D'B ' THINLY LAMINATED < 0.008 FEET FIAD - FILLED-IN AFTER DRILLING
PLASTICITY . HARD FACED FINGER BITS N _INDURATION r—-
PLASTICITY INDEX (D DRY STRENGTH D CME-45C % Os— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. L | ROCK QUTCROP
TUNG.-CARBIDE INSERTS ; J—
NONPLASTIC 85 VERY LOW CME-55 [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT [ casmve [ wr novancer TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
m e 3__oee e | [ sor e o
TRICONE * TUNG.-CARB. ] wano aucer 3
COLOR CME-850 g — ] 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 [ vee sean est DIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. | ! EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
] SAMPLE BREAKS ACROSS GRAINS.
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PREFACE

This roadway subsurface investigation was conducted between January 19, 2012 and
March 9, 2012 in general accordance with our proposal number F2011-051, dated
March 25, 2011. The recommendations rendered in this report are based solely on our
site reconnaissance, performance of soil test borings, laboratory test results, engineering
evaluation of the data gathered, and generally accepted soil and foundation
engineering practices and principles.
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Falcon appreciates the opportunity to have provided our geotechnical engineering |

services for the above referenced project. If you have any questions concerning the
contents of this report or need additional information, please do not hesitate to contact
our office.

FALCON ENGINEERING, INC.
Report Prepared By: | Report Reviewed By:

Jeremy Hamm, El Mahalingam Bahiradhan, PE
Geotechnical Designer Senior Geotechnical Project Manager




WBS: 49010.1.STRO7T1B

~TIP: : C-4901C
COUNTY: : Davidson
DESCRIPTION: _ Turner Rd (SR 2005) Grade Separation over
Norfolk Southern Railroad “Bowers to Lake”
SUBJECT: Roadway Subsurface Investigation — Inventory
PROJECT DESCRIPTION

The project site is located adjacent the existing at-grade crossing between Turner Road
(SR 2005) and Norfolk Southern Railroad (NSR) near Lexington, North Carolina. The
project involves the realignment of Turner Road to the east and a new bridge structure

crossing both Hamby Creek and NSR with six (6) spans. The new fracks will be

constructed south of the existing tracks, along with a proposed parallel siding. The
existing bridge structure and southern approach will remain in place to provide access
to a private property west of Turner Road. The northern approach will be modified, and

the existing at-grade crossing will be removed up to the northern intersection with the

realigned roadway.

A total of six (6) Standard Penetration Test (SPT) borings were drilled for the new
roadway alignment. Additional borings were drilled for the bridge structure and are
included in the separate Structure Subsurface Investigation Report. The end bent
borings have been utilized in this report since they provide additional pertinent
subsurface information relating to approach embankments. All borings were drilled
using a CME-55 all-terrain-vehicle (ATV) mounted drill rig, or a CME-850, rubber-tracked
vehicle mounted drill rig equipped with 2 Y-inch inside diameter hollow-stem augers
and an automatic hammer. Representative soil samples, collected with a split-barrel
sampler, were selected for laboratory testing to verify visual field classifications.

The following alignment, totaling approximately 1,600 feet (.30 miles) was investigated.
Subsurface profiles and cross sections of these alignments are included in this report.

Line - Station

Turner Road (-L-) 16+00 — 32+00

AREAS OF SPECIAL GEOTECHNICAL INTEREST

The following areas contained topsoil and/or rootmat exceeding four (4) inches in
thickness:

Station Offset
-L- 19479 87 ft LT
-L- 20+68 17 ftRT
-L- 20+77 17 ftLT
-L-27+87 35 LT

Large roofballs and thick rootmat exceeding four inches should be expected in other
areas throughout the site, particularly areas which are wooded or were minimally
disturbed during previous clearing/grading operations. Additionally, stripping and
grubbing within the existing floodplain may expose buried organic materials which will
need to be removed prior to placement of fills.

The following areas contained soft/loose soils near the ground surface which may not
adequately support construction equipment:

Station QOfifset
-L- 25+75 15 ft RT
-L- 27+87 35ft LT

The following areas contained wet soils near the ground surface which may not
adequately support construction equipment: »

Stafion Offset
-L- 20+68 17 f LT
-L- 25+84 ' , 30 ft LT
L- 19+61 42 ft RT

The following areas contained clayey/silty soils with medium to high plasticity (A-7) near
the ground surface. These soils degrade rapidly when exposed to water and may not
adequately support construction equipment or fill placement.

Station Offset
-L- 20+68 17 ft LT
-L- 19+61 42 ft RT




Shallow groundwater (less than 6 feet from existing grades) was encountered at the
following locations:

Station ‘ Offset
-L- 25+84 ‘ ' 30 ft LT

The new embankments will cross existing water and natural gas easements.
Considerations concerning potential damage to the pipes as a result of settlement of
the surrounding soils are contained within the Structure Subsurface Investigation Report
submitted separately.

PHYSIOGRAPHY AND GEOLOGYY

According to the Geologic Map of North Carolina (1985), the proposed site is located

within the Charlotte Belt region of the western piedmont of North Carolina. Specifically,

bedrock at the site is noted to consist of metamorphosed granitic rock (CZg). consisting
" of megacrystic, well foliated rocks which locally contain hornblende.

~ Topographically, the site contains rolling natural hills representative of the western
piedmont. Steep embankments are also present, associated with the existing bridge
over Hamby Creek, existing rairoad embankment, and the previous roadway
embankment south of Hamby Creek. Total elevation change between the Hamby
Creek floodplain and surrounding hills approaches 100 feet.

North of NSR, the end bent 1 approach is located partially within a wooded area. An
existing overhead power and natural gas easement runs parallel to existing Turner Road
and traverses the proposed alignment. The extremities of a previously clear-cut field lie

just left of centerline in this area. This area slopes downward away from the alignment

-and a significant amount of fill will be placed within it. The fill slopes will come within
approximately 27 feet of the NSR centerline near the western end of an existing
concrete arch railroad bridge.

South of Hamby Creek, new roadway embankments will be constructed predominantly
within @ naturally rolling cattle field with a previously constructed, grass covered
roadway embankment following roughly parallel to the existing Turner Road. This
embankment approaches heights of 15 feet. New fills will be placed partially on top of
this existing embankment. Underground water and natural gas lines appear fo be
installed along and/or within this embankment. The northeastern extremity of these fills
will be placed within a small wooded area. Two small rock outcrops are located left of
centerline, at approximately station 27+00, 135 and 170 feet left. Fills will not be placed
within these areas. Surface drainage in the area is provided predominantly by naturally
sloping ground and ditches along the existing roadway and railroad.

SOIL PROPERTIES

In general, the subsurface soil conditions encountered across the site were relatively
consistent; residual soils underlain by and interlayered with weathered metamorphosed
granitic rock. South of Hamby Creek, alluvial soils were encountered overlying residual
soils and/or weathered rock. Roadway embankment soils were encountered near
ground surface on both sides of the project.

Roadway Embankment soils were encountered in all end bent 2 borings, as well as
borings R-2 and R-4, and consisted of medium stiff o hard silts and clays (A-4, A-7-5)
and very loose to medium dense silty sand (A-2-4) with gravel and sparse trace
organics.

Alluvial soils were encountered in end bent 2 borings only, consisting of loose to medium
dense sands with gravel (A-1-b, A-2-4) and soft to stiff, fine sandy silt (A-4).

Residual soils were encountered in most borings near the surface or beneath roadway
embankment and alluvial soils, consisting of medium stiff to very hard, clays and silts (A-
4, A-7), and medium dense to very dense, silty (A-2-4), with rock fragments, weathered
rock layers, and varying amounts of mica. Some residual soils were noted to be
saprolitic.

Weathered rock was encountered in most of the borings underlying residual soils or
immediately beneath alluvial soils, and extending to boring termination or auger refusal
depths. Weathered rock materials consist of me’rcmorphosed granitic rock. Auger
refusal, indicating the potential presence of crystalline rock, was encountered in some
borings at elevations ranging from approximately 620 to 669 feet, NAVD. :

Near surface soils north of Hamby Creek consist of predominantly fine-grained residual
soils. South of Hamby Creek, these materials fransition to sandy and silty alluvial soils
upstation of end bent 2. Existing railway and roadway embankment soils are known to
exist nearby within the project site, although they were not investigated within the
scope of this report.

GROUNDWATER PROPERTIES

Groundwater levels were measured at the time of boring completion, and in most
cases after at least 24 hours. Groundwater was encountered in boring R-3 and in most
of the end bent borings, at elevations between 641 and 648 feet, NAVD. Specific
groundwater information for each boring can be found in the boring logs in this report.

In general, the site topography allows for reasonable surface drainage, however,
depressed areas within the floodplain of Hamby Creek drain poorly and appear to hold
water for a significant portion of the year.

SHEET 6




EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT: C-4901C ' COUNTY: DAVIDSON ’ DATE: 1/2/2013 ~ COMP BY: CMKR AECOM SHEET: 6A

EXCAVATION EMBANKMENT WASTE
TOTAL ROCK BORROW
ROCK UNDERCUT | UNSUITABLE | SUITABLE TOTAL EARTH | EMBANKMENT SUITABLE | unsuiTaBLE
LINE STATION 7o STATION  JUNCLASSIFIED| v 1 vation | ExcavaTion |uncLassieiep |uncLassiFien | emaankment | EMBANKMENT | oy pankmienT +20% ROCK WASTE wasTE | [OTAL WASTE
EXCAVATION (25%)
L 11+00.00 TO 21+50.00 1681 1681 23392 0 23392 - 28070 26389 0 0 0 0
SUBTOTAL 1681 0 0 0 1681 23392 0 23392 28070 26389 0 0 0 0
L 25+15.00 TO 36+25.00 457 457 45721 0 45721 54865 54408 0 0 0 0
Y1 27+00.00 T0 31+75.00 62 62 11181 0 11181 13417 13355 0 0 0 0
DW1 28+73.04 TO 31+02.31 3 3 3565 0 3565 4278 4275 0 0 0 0
(Based on -L- Stationing) '
SUBTOTAL 522 0 0 0 522 60467 0 60467 72560 72038 0 0 0 0
TOTAL 2203 0 0 0 2203 83859 0 83859 100630 98427 0 0 0 0
ADJUSTMENTS DUE TO _ _
Est. Loss Due To Clearing And Grubbing 0 0 0
Shoulder Material ' 0 0 0 0

Rock Waste To Replace Borrow

Adjust For Rock Swell That Replaces Borrow
Eliminate Shrinkage For Mat'l That Is Now Rock ,
Earth Waste to Replace Borrow ' 0 0 0

- |PROJECT TOTAL 2203 0 0 0 2203 83859 0 83859 100630 98427 0 0 0 0
‘JEst. 5% to Replace Topsoil in Borrow Pits : 4921
GRAND TOTAL 2203 103348
SAY ' 2300 : 103500
Est. Drainage Ditch Excav. 45 CYy
Select Granular Material 500 CYy
Estimate Undercut 2800 CcY

1/2/2013
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PLANS ADOPTED FROM ELECTRONIC 25% DESI
FILES RECEIVED FROM AECOM IN JANUARY 2012.
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FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110
RALEIGH, NC 27607

PHONE: 919.871.0800
FAX: 919.871.0803

ROADWAY BORING LOCATION PLANS

TURNER ROAD (SR 2005) GRADE SEPARATION OVER
NORFOLK SOUTHERN RAILROAD “BOWERS TO LAKE”
DAVIDSON COUNTY, NORTH CAROLINA
WBS NO.: 49010.1.STRO7T1B, TIP NO.: C-4901C

FEBRUARY 2012

PROJECT NO.:
G11019.00
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NCDOT BORE DOUBLE C-4109C TURNER RD GRADE SEPARATION.GPJ NC_DOT.GDT 3/12/12

A/ NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 16
WBS 49010.1.STR0O7T1B l TIP C-4901C l COUNTY DAVIDSON ! GEOLOGIST T.EVANS WBS 49010.1.STR0O7T1B TIP C-4901C COUNTY DAVIDSON GEOLOGIST T.EVANS
SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft) | | SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft)
BORING NO. R-1 STATION 18+51 OFFSET 5ftRT ALIGNMENT -L- 0 HR. Dry | | BORING NO. R-2 STATION 19+61 OFFSET 42 ftRT ALIGNMENT -L- ' 0 HR. Dry
COLLARELEV. 693.7 ft TOTAL DEPTH 15.0 ft NORTHING 764,369 EASTING 1,646,228 24 HR. Dry | | COLLARELEV. 681.5ft TOTAL DEPTH 128t NORTHING 764,253 EASTING 1,646,240 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE TRI9435 CME-55 93% 12/08/2011

| DRILL METHOD  HS. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE TRI9435 CME-55 93% 12/08/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER R. TOOTHMAN START DATE 01/20/12 COMP. DATE 01/20/12 l SURFACE WATER DEPTH N/A DRILLER R. TOOTHMAN START DATE 01/20/12 COMP. DATE 01/20/12 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E‘(-ff)v ELEV DE(E)TH 0 25 % 5 100 v ) SOIL AND ROCK DESCRIPTION E;-f'f)v ELEV DE(E)TH o 25 5 . ; 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ) Y | NO. MOl G ELEV. (ft) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft ) . 5' |5 00 NO. MOI| G
695 B 685 -
i 693.7 GROUND SURFACE 0.0 1 -
6927 + 1.0 N RESIDUAL + L
416 17 . -‘13- $5-13 WHITE AND TAN, V. STIFF, FN. SANDY 1 L 6815 GROUND SURFACE 0.0
690 | 6902 T 35 N SILT (A-4) W/ ROCK FRAGS AND CLAY 680 |-680.5 F 1.0 R LN ROADWAY EMBANKMENT
o O > LAYERS, SAPROLITIC —+ 3 5 6 3\11 3514 | 33% [N RED AND TAN, STIFF, SILTY CLAY (A-7-5)
687.7 4+ 6.0 7 6780 | 35 TN LN 6785 W/ GRAVEL .30
o : : 6 | 12 Y L RED AND TAN, MED. DENSE, SILTY SAND
7 7 11 é + ,13 M | E
RA L 6857 8.0 | a755+ g0 T L 6755 (A-2-4) W/ GRAVEL 60
685 | 6862 L A8 1 115 M WHITE AND TAN, DENSE, SILTY FN. 675 0 17 [ 7 ./ - b — RESIDUAL
- W7 SAND (A-2-4) W/ ROCK FRAGS, s30T as SRkt SIS - TAN AND RED, MED. DENSE, SILTY SAND
e \;\ Sl SAPROLITIC T I B || T e L b [ 6722 (A-2-4) W/ ROCK FRAGS 9.3
A et R i TAN AND RED-BROWN, V. DENSE, SILTY
680 |.6802 T 135 \ 670 ~ [ 6695 FN. SAND (A-2-4) SAPROLITIC 120
N S Y 678.7 15.0 6687 + 128 LS - D 6687 WEATHERED ROCK 128
Boring Terminated at Elevation 678.7 ft 60/0 60/0 \ NO SAMPLE RECOVERED ,
Boring Terminated by Auger Refusal at
Elevation 668.7 ft
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NCDOT BORE DOUBLE C-4109C TURNER RD GRADE SEPARATION.GPJ NC_DOT.GDT 3/12/12

N\ 2 NCDOT GEOTECHNICAL ENGINEERING UNIT , ~ SHEET 17
Ll BORELOG REPORT

WBS 49010.1.STRO7T1B ITIP C-4901C ICOUNTY DAVIDSON |GEOLOGIST T. EVANS

SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft)
BORING NO. R-3 STATION 19+79 OFFSET 87 ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 666.5ft TOTAL DEPTH 24.3 ft NORTHING 764,290 EASTING 1,646,365 24 HR. 20.3
DRILL RIG/HAMMER EFF./JDATE TRI9435 CME-55 93% 12/08/2011 l DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER R. TOOTHMAN START DATE 01/20/12 COMP. DATE 01/20/12 ISURFACE WATER DEPTH N/A
DRIVE P, L
E!(_ﬁE)V DRIVE DE(;)TH BLOW COUNT BLOWS P(I)ER FOOT 1 SAM v 5 SOIL AND ROCK DESGRIETION
(ft) 0.5ft | 0.5f | 0.5t | |0 25 S S 001 1 NO. | /Mol 6 | Eev.y : DEPTH (ft
670
T 666.5 6" TOPSOIL/ROOTMAT 0.0
665 |-6655 F 10 T RESIDUAL
=T 7173175 i M RED-BROWN AND TAN, STIFF, FN.
caan T as ®©. . 663.5 SANDY SILT (A-4) 3.0
T 5] 8 : %; - D TAN RED-BROWN AND GRAY, MED.
T e Sl DENSE, SILTY SAND (A-2-4)
660 660.5 6.0 \ 660.5 6.0
=¥ 3 8 | 14 e BLUE-GRAY AND WHITE, MED. DENSE 70
aseo T as ce R V. DENSE, SILTY FN. SAND (A-2-4) W/
I W20 0 e - ROCK FRAGS, SAPROLITIC
655 T o
\
6530 1 135 R R ¥ A
T izan s B v A I O
650 I 0
1 IR R RN
6480 | 185 B P P DT
T B[ || i Dee 200
645 4 S T I WEATHERED ROCK
- DK GRAY AND WHITE,
aaao T 2as S METAMORPHOSED GRANITE s
415603 1000501 :

Boring Terminated at Elevation 642.2 ft
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NCDOT BORE DOUBLE C-4109C TURNER RD GRADE SEPARATION.GPJ NC_DOT.GDT 3/12/12

A NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 18
WBS 49010 1.STRO7T1B l TIP C-4901C I COUNTY DAVIDSON I GEOLOGIST T.EVANS WBS 49010.1.STRO7T1B TiIP C-4901C COUNTY DAVIDSON GEOLOGIST T. EVANS
SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft)| | SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft)
BORING NO. EB1-A STATION 20+77 OFFSET 17ftLT ALIGNMENT -L- 0 HR. Dry | | BORING NO. EB1-B STATION 20+68 OFFSET 17 ftRT ALIGNMENT -L-- 0 HR. 244
COLLARELEV. 666.5ft TOTAL DEPTH 21.3ft NORTHING 764,172 EASTING 1,646,341 24 HR. Dry | | COLLARELEV. 670.0 ft TOTAL DEPTH 30.5 ft NORTHING 764,166 EASTING 1,646,307 24 HR. 225

DRILL RIG/HAMMER EFF./DATE TRI9435 CME-55 93% -12/08/2011

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF/DATE TRI9435 CME-55 93% 12/08/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER W. WHICHARD START DATE 01/19/12 COMP. DATE 01/19/12 l SURFACE WATER DEPTH N/A DRILLER W. WHICHARD START DATE 01/19/12 COMP. DATE 01/19/12 I SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE(E)TH 5 5 100 \/ 0 SOIL AND ROCK DESCRIPTION E‘(-fgv ELEV DE(%TH ’ o ) " o) SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5 | |0 25 ! : NO. |/moll 6 | eLev. DEPTH (1) (f) 0.5ft | 0.5ft | 0.5ft 5 50 75 0l | NO. | /Mol
670 670 6700 8" TOPSOIL/ROOTMAT 0.0
1 669.0 | 10 o c .. RESIDUAL
+ 4 |WOHp 3 3 & - - - $s-2 TAN AND BROWN, MED. STIFF, FN.
Tt 6" TOPSOIL/ROOTMAT 0.0 6665 T 35 N | 667.0 SANDY SILT (A-4) 30
665 |-8655 F 10 EIRS P RESIDUAL 665 - § 715 | 25 - "4 RED BROWN TAN AND BLACK, STIFF TO
=X T 5 | 8 b3 551 | 24% TAN AND BROWN, STIFF, SILTY CLAY essoT 60 — HARD, FN. SANDY SILT (A-4) W/ ROCK
6630 | 35 : X ) (A-7-6) W/ ROCK FRAGS, WEATHERED 3.0 511 | 13 R Ve FRAGS, TRACE MICA, SAPROLITIC
- O R O I I ROCK LAYERS . i
I BGS bt TR S TAN AND BROWN, MED. DENSE, SILTY ea1st 88 L o1 A
660 6605 6.0 55172703 SAND (A-2-4) W/ ROCK FRAGS, 660 &7
1 ’ .. 0008 " WEATHERED ROCK LAYERS, TRACE 7.5 7.
6580-1 85 S MICA L
T 9 30 | @ oi M TAN, V. HARD, SILTY CLAY (A-7) W/ 656.5 T 135 el
o5 I SR GRAVEL LAYERS 655 3 4 7 T &1 $8-3
T \
.
+ RN 13.0 SRR
653.0 13.5
H00/0.4 . .106/0.4& WEATHERED ROCK Ty
T+ . - DARK GRAY AND WHITE, 16515 + 185 A\
650 T R METAMORPHOSED GRANITE 650 6 [ 7 [ 11 " @i
6801 185 0070 : :10(::/():2 : }\ 647.0
R .4 . 160/0. . ... .. . 23.0
] Ll I 0468 T 288 s N GRAY TAN AND BLACK, MED, DENGE,
f45.1.1L 214 _ _ 213f | 645 ®7 SILTY FN. SAND (A-2-4) W/ TRACE MICA,
60/0 60/0 Boring Terminated by Auger Refusalat o ~<d ... T SAPROLITIC
] Elevation 645.2 ft : i I
- ~
. | 6415 T 285 ce e~
i 640 59 49 5804 LN L 640.7 29.3
- 6395 305 100/0.98 6395 WEATHERED ROCK 305
. 6070 60/0 BROWN GRAY AND TAN,
. METAMORPHOSED GRANITE
7 Boring Terminated by Auger Refusal at
4 Elevation 639.5 ft
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NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 19
WBS 49010.1.STRO7T1B [P cas01C [ counTY DAVIDSON [ GEOLOGIST T.EVANS WBS 49010.1.STRO7T1B TIP C-4901C COUNTY DAVIDSON GEOLOGIST T.EVANS
SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft)| | SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft)
BORING NO. EB2-A STATION 25+84 OFFSET 30 ftLT ALIGNMENT -L- 0 HR. 50| | BORINGNO. EB2-B STATION 26+28 OFFSET 17 ftRT ALIGNMENT -L- 0 HR. 17.0
COLLARELEV. 6506 ft TOTAL DEPTH 26.3 ft NORTHING 763,715 EASTING 1,646,563 24 HR. 49| [COLLARELEV. 658.1 f TOTAL DEPTH 33.4 f NORTHING 763,655 EASTING 1,646,537 24HR. FIAD

DRILL RIG/HAMMER EFF.JDATE TRI9435 CME-55 93% 12/08/2011

HAMMER TYPE - Automatic

DRILL RIG/HAMMER EFF.JDATE TRI9435 CME-55 93% 12/08/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

l DRILL METHOD H.S. Augers
COMP. DATE 01/27/12 I SURFACE WATER DEPTH N/A

DRILLER R. TOOTHMAN START DATE 02/03/12 COMP. DATE 02/03/12 SURFACE WATER DEPTH N/A

DRILLER W.WHICHARD START DATE 01/27/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)v ELEV DE(%TH ) , 100 v ) SOIL AND ROCK DESCRIPTION E(LﬁE)V ELEV Dpz';)TH 2 o 1o 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5t | 0.5ft | |0 5 50 5 NO. |/moll G| ELev. @ ' DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5t | {0 : 5 75 0| | NO. |/moll 6
655 660 v |
T T - 658.1 GROUND SURFAGE 0.0
T 6571 1 1.0 T T ROADWAY EMBANKMENT
1 650.6 GROUND SURFACE 0.0 1 516 ]6 . }12 ML BROWN AND TAN, MED. STIFF TO STIFF,
650 | 6496-F 10 ! ROADWAY EMBANKMENT . 655 | sran-t a5 u SANDY SILT(A-4) W/ TRACE ORGANICS,
+ I N A -/534 S IR EEECREE B - Y GRAY BROWN AND TAN, HARD, FN. + 3| 3| 4 .47 - S5-7 | 17% | GRAVEL
‘6471 -+ a5 - . . - : : : :/ L7 . : : : : : : : : ‘ : W st6.1 SANDY SILT (A'4) W/ GRAVEL . 652 1 T 80 5 c 5 : \: : t
: y 3 5
. + NN [ I e 1 - @10 D
645 N ALLUVIAL 650 1 L
R e e e e 1 V20 U I I &48 _ DK GRAY, MED. DENSE, SILTY FN. SAND —22 G498 B8 ke T |
I L U AR IR D Sat. (A3-4) Wi TRACE ORGANICS | T “§o M|
04211 85 T P DK GRAY, SOFT, FN. SANDY SILT (A-4) 1 .. L
1 Tl 2] 2 | |eae || o | 585 | 22% I 4 - L
640 \ 645 ! L| 645.1 13.0
T L i B m-u mn B A . ALLUVIAL
1 AU 637.6 10l T { 2N SS-8 | 30% pe DK. GRAY AND BROWN, SOFT TO MED.
6371 1 135 N\ DK GRAY AND BROWN, LOOSE, SILTY + I . i STIFF, FN. SANDY SILT (A-4) W/ TRACE
635 + 21408 -9 w FN. SAND (A-2-4) 640 T . i ORGANICS
-+ / 6306 185 1o } -
1 T ) - . i
e1 T 185 -/’- e 6326 : 18,0 1 “\2. . S8-9 | 21% ki
R N e GRAY, LOOSE, SLI. SILTY SAND (A-2-4 + .- L
4 WOH[ 2 3 ‘5. R O T SS-6 | 23% W/ GRAVEL ( ) 636 4 \ . L
630 T | , ‘ 6346} 235 1 -
T { T 21412 *5‘ $8-10 | 27% fii
6271 1 235 bt SO IR IR I I 1:.
625 6?4%_‘: s "3“-*—-;'_;.'__' R Sat. 223.1 ggg 630 | snop L 285 1-° 630.1 280
T i F=="¢ 6243 WEATHERED ROCK - R o GRAY, LOOSE, SILTY SAND (A-2-4) W/
T 60/0 600 i \ NO SAMPLE RECOVERY [ 1 N .‘6:.~..\. A IR w GRAVEL
-+ - Boring Terminated by Auger Refusal at 4 e Y e
T = Elevation 624.3 ft 625 + e T
T = 6247 —+ 334 = ‘.‘ L. 624.7 33.4
+ - + 60/0 60/0 L Boring Terminated by Auger Refusal at
T r T - Elevation 624.7 ft
| T : T [
-+ . T L
1 E I :

_}‘l
T
—+
T
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NCDOT BORE DOUBLE C-4109C TURNER RD GRADE SEPARATION.GPJ NC_DOT.GDT 3/12/12

)\ /> NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 20
WBS 49010.1.STRO7T1B | TIP C-4901C l COUNTY DAVIDSON | GEOLOGIST T.EVANS WBS 49010.1.STRO7T1B TIP C-4901C COUNTY DAVIDSON GEOLOGIST T. EVANS
SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft) | | SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft)
BORING NO. EB2-C STATION 25+75 ‘ OFFSET 151ftRT ALIGNMENT -L- 0 HR. 8.7 | | BORING NO. R-4 STATION 27+87 OFFSET 35ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 6499 ft TOTAL DEPTH 30.2 ft NORTHING 763,705 EASTING 1,646,518 24 HR. 8.0| | COLLARELEV. 669.3ft - TOTALDEPTH 13.91t NORTHING 763,532 EASTING 1,646,651 24 HR. Dry

DRILL RIG/HAMMER EFF./JDATE TRI9435 CME-55 93% 12/08/2011 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./DATE TRI9435 CME-55 93% 12/08/2011 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER W. WHICHARD START DATE 01/27/12 COMP. DATE 01/27/12 |SURFACE WATER DEPTH N/A DRILLER R. TOOTHMAN START DATE 01/26/12 COMP. DATE 01/26/12 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-fgv ELEV DE(‘;)TH o 2 " 5 100 \/ o SOIL AND ROCK DESCRIPTION E(Lg’ ELEV DE(E)TH o X 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ; ! . NO. |/voll 6 | Elev.m DEPTH (1) (ft) 0.5ft | 0.5f | 0.5ft 5 50 I& 1001 | NO. /Mol 6
650 649.9 GROUND SURFACE 00| | 670 8" TOPSOIL/ROOTMAT 00
6489 L 1.0 ... ROADWAY EMBANKMENT i Wgs
T 21371 ida--- GRAY BROWN AND TAN, V. LOOSE TO 668.3 L 1.0 - ROADWAY EMBANKMENT
e84 L 38 4 e DN ' ' GRAVEL 6658 L a5 N - LOOSE, SILTY FN. SAND (A-2-4) W/
645 T o7 665 N 714 75 _*9 SS15 1 16% t TRACE ORGANICS, GRAVEL
7
6439 6.0 Vi E 5 - 643.4 6.5 6633 T 6.0 AL L fes
1 @it - : ALLUVIAL i 654 - ;9' : ML
| 6414 T 85 WA DK GRAY, STIFF TO SOFT, FN. SANDY ac08 L 85 e L[
640 E 1 7 |2 _{4- .- SS-11 SILT (A-4) W/ TRACE ORGANICS, GRAVEL 660 . > 7 3 /o M t
— . I 4
] | A L3
I 10 636.9 13.0 | GRS RSN I I L s es7.3 120
6364 T 135 T : S WEATHERED ROCK
. 1. .. GRAY, MED. STIFF, FN. SANDY SILT (A-4 . L
635 E 3 73 7} 47 SS12 (A-4) 6558 £ 135 T o04® D EEEr 6554 BROWN GRAY AND TAN, 13.9
] T : METAMORPHOSED GRANITE
R : e Boring Terminated at Elevation 655.4 ft
4 fans L 1o Lo 1 i 6314 oo R 185
630 - o e Sat. - GRAY, LOOSE, SLI. SILTY SAND AND
= ——Q\: - 833~ GRAVEL (A-1-b) W/ TRACE ORGANICS
] A ool
626.4 T 235 R L 000 626.4 23.5
625 : 6 7 | 8 e GRAY, MED. DENSE, SILTY SAND (A-2-4)
] et W/ GRAVEL
~
i R
6214 T 285 SN 6209 290
620 | n19 7.: 302 14 25 | 41 R T |_619.7 RESIDUAL
6070 60/0® DK GRAY AND WHITE, V. DENSE, SILTY
SAND (A-2-4) W/ ROCK FRAGS,
SAPROLITIC
Boring Terminated by Auger Refusal at
Elevation 619.7 ft
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NCDOT BORE DOUBLE C-4109C TURNER RD GRADE SEPARATION.GPJ NC_DOT.GDT 3/12/12

N\ /=2 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 21
WBS 49010.1.STRO7T1B l TIP C-4901C I COUNTY DAVIDSON l GEOLOGIST T.EVANS WBS 49010.1.STRO7T1B TIP C-4901C COUNTY DAVIDSON GEOLOGIST T.EVANS
SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft) | | SITE DESCRIPTION TURNER RD GRADE SEPARATION OVER NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE" GROUND WTR (ft)
BORING NO. R-5 STATION 27+60 OFFSET 107 ftLT ALIGNMENT -L- 0 HR. Dry | | BORING NO. R-6 STATION 30+29 OFFSET 17 ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. ©668.0ft TOTAL DEPTH 9.4 1t NORTHING 763,587 EASTING 1,646,706 24 HR. Dry{ | COLLARELEV. 684.8ft TOTAL DEPTH 9.9 ft NORTHING 763,305 EASTING 1,646,735 24 HR. Dry

DRILL RIGHAMMER EFF./JDATE TRI9435 CME-55 93% 12/08/2011

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE TRI9435 CME-55 93% 12/08/2011

| DRILL METHOD  H.S. Augers

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER R. TOOTHMAN

START DATE 01/26/12

COMP. DATE 01/26/12

l SURFACE WATER DEPTH N/A

DRILLER R. TOOTHMAN

START DATE 01/27/12

COMP. DATE 01/27/12

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(f)v ELEV DE(%TH o 2 5 5 100 v o SOIL AND ROCK DESCRIPTION E(LﬁE)V ELEV DE(%TH o 25 o 5 100 ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft 0 l | NO. MOI| G | ELEV. (1) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft . 5] ! NO. Moll G
670 = 685 | 6848 GROUND SURFACE 0.0
1 L 6838 = 10 T .. 1- RESIDUAL :
car0 TT8 | 668.0 GRO:Q; Dsng ACE 0.0 T 6 13 [ 0 33 - | - D GRAY WHITE AND TAN, DENSE TO V.,
1 9 28| 38 B TV D GRAY TAN AND BROWN, V. DENSE, B3l 38 Lo L, RS N DENSE, SILTY SAND (A-2-4) SAPROLITIC
665 I + L SILTY FN. SAND (A-2-4) SAPROLITIC 680 A4 = »65 D
O B I B T . . - 664.0 4.0 6788 L 6.0 N
1 ) . 100/0.7® 663.0 WEATHERED ROCK 5.0 T 12 | 25 | 47 2 - - D
se20l 60} L i T GRAY BROWN AND TAN, [ R S
660 - @ D METAMORPHOSED GRANITE 675 T 22 |39 6704 | LN 675.3 95
6505 8.5 , T 6502 RESIDUAL 8.8 100/0.9®" WEATHERED ROCK
18_[82/04 RNy = GRAY TAN AND BROWN, DENSE, SILTY o2 ' GRAY WHITE BROWN AND TAN
100/0.99] — l\ FN. SAND (A-2-4) SAPROLITIC '
: METAMORPHOSED GRANITE
BRV(\;\EVAJ%ES?A?\IS%%&Y Boring Terminated at Elevation 674.9 ft
METAMORPHOSED GRANITE
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Boring Terminated at Elevation 658.6 ft
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- IZIOTRINITY ROAD ULTE 110, RALEIGH, NORTH CAROLINAZ 07
AASHTO SOIL CLASSIFICATION AND GRADATION SHEET
TURNER ROAD (SR 2005) GRADE SEPARATION OVER
NORFOLK SOUTHERN RAILROAD "BOWERS TO LAKE"

WBS NO.: 49010.1.STR07T1B, TIP NO.: C-4901C

DAVIDSON COUNTY, NORTH CAROLINA
FALCON ENGINEERING, INC. PROJECT NO: G11019.00

| Afterberg Limit Test | “aural
L "Re'sults,
- PL |
EB1-A $5-1 ,
AT , 99 85 63 49 24 25 24.5
20+68 | 17ftLT | 1.0-25
EB1-B $S-2
A4 97 80 53 22 16 6 13.8
20+77 | 17#RT | 1.0-25
EB1-B $8-3
A4 99 88 58 41 NP NP | 248
| 20+77 | 17f#tRT | 13.5-15.0
EB2-A 8§84
A4 1 9 68 36 20 NP NP 8.3
| 25+84 | 30ftLT [ 1.0-20
EB2-A $S-5
A4 100 96 44 19 NP NP 21.5
25+84 | 30ftLT | 85-10.0
EB2-A SS-6
A-2-4 100 97 33 | 20 NP NP 22,5
| 25+84 | 30ftLT | 13.5-15.0
EB2-B $8-7
A4 - 95 78 40 25 NP NP 16.9
| 26+28 | 17ftRT | 3.5-5.0
EB2-B SS-3
A4 100 100 92 32 23 9 30.1
26+28 | 17#tRT | 13.5-15.0
EB2-B SS9
A4 100 98 48 20 NP NP 20.5
| 26+28 | 17ftRT | 18.5-20.0
— EB2-B $510
A4 : 100 | 99 87 28 21 7 27.2
| 26+28 | 17 ftRT | 23.5-25.0
EB2-C. $S-1
A4 100 99 50 16 NP NP 21.9
25+75 | 15®#RT | 8.5-10.0
EB2-C $S12
A4 100 | 100 41 20 NP NP 23.2
25+75 15 ft RT 13.5 -15.0
~ R $813 ‘
A4 99 84 50 35 NP NP 14.1
18+51 | SftRT 1.0-2.5
R-2 $S-14
AT7S 100 94 85 74 39 35 33.0
19+61 42##RT | 1.0-25
R-4 $8-15
A-24 82 60 34 27 NP NP 16.4
27+87 | 35#tLT | 3.5-50
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