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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
' DIVISION OF HIGHWAYS

- GEOTECHNICAL ENGINEERING UNIT

STRUCTURE |
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. ..C—4901 AD

F.A. PROJ. N4

COUNTY __DAVIDSON

PROJECT DESCRIPTION _CP "BOWERS (MP 3098} TO LAKE (MP 314.0)
ON _THE NCRR /NSRR MAINLINE

SITE DESCRIPTION .PROPOSED BRIDGE ON NCRR /NSRR

MAINLINE OVER HAMBY CREEK TRIBUTARY

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT WPLIED OR GUARANTEED 8Y THE K. C. DEPARTMENT
OF IRANSPORTATION AS BEING ACCURATE NOR Y iS CONSIDERED TG B PART OF THE PLANS,
SPECFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REDUESTED THIS INFCRMATION THE CONTRACTOR SPECIFICALLY WAWES ANY CLAWMS

FOR INCREASED COMPENSATION OR EXTENSION OF TINE BASED ON DIFFERENCES BETWEEW THE
CORBITIONS INDICATED HEREW SND THE ACTUAL CONDITIONS 4T THE PROJECT SITE.

TATE | STATR PROSCT REFERENCE NG

N.C.{ 49010.L.STRO3TI1B 1 14

CAUTION NOTICE

THE SUBSURFACE NFORMATION ARD THE SUBSURFACE INVESTIGATICN ON WHICH (T 1S BASED BERE MASE
FOR THE PURPQSE OF SYLOY, PLARNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPDSES.
THE VARIGUS FIELD BORING LOGS, HOCK CORES, aAND SO TEST DATA AVALABLE MAY BE

REVEWED OR INSPECTED I RSLESH BY CONTACHING THE N. C.OIPARYMENT OF TRANSPORYATION,
CEQYZCMNICAL ENOGINEERING UNIY AY 1509} TO7-6850, NEITHER THE SUBSURFACT PLANS AND REPORTS,
KOR THE FIELD BORIND LOGS. BOCK CORES, OF SO TEST DATA ASE PART OF THE CONTRACT.

CENERAL SCHL AND ROCK STRATA DESCRIPTIONS ARD WNIRCATED BOURGARES ARE BaSED OK A
GEDTECHNICAL INTERFRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECISSARGLY
AEFLECT THE ACTUAL SUGSURFACE CONDITIONS BETWEEN BORINGS OR BETHEEN SAMPLED STRATA

WITHIN THE BOREWOLE, THE LABORATORY SAMPLE GATA AND THE W SITU ON-PLACE) TEST DATA CAM 8¢
REUED ON OHLY YO YHE DESREE OF RELAABILITY INHCRENT I YHE STARDARD TEST RETHOD.

THE OBSERVEC WATER LEVELS OR SO NOISTURE CONDITIONS IRDICATES I THE SUBSURFASE
INYESTUGATIONS AKE AS RECORDED AT THE TIME OF THZ RIVESTIGATION, THESE WATER LEVELS OR SOL
MOISTURE MAY WARY ¥ WITH TIE NG TQ CLIMATIC ¢ INCLUBING
TENPERATURES, PRECIPITATION, AND ¥IRD. AS RELL A4S DTHER NON-CLWATIC FACTORS.

THE BIEDER OR CONTRACYOR IS CAUTIONED THAT DETARS SHOWN ON YHE SUBSURFACE PLANS

ARE PRELIMIIARY ONLY AND IN MANY CASES YHE FRNAL DESIGN DETALS ARE DNFERENY. FOR SIDOING
SR CONSTRUCTION PURFCSES, REFER TO THE CONSYRUCTION PLANS AND UOCUNENTS FOR FIRAL DESHN
INFORMATION ON THIS PROJECT, THE DEPARTRENY DOES NCY WARRANT OR SUARANTES YHE SUSFICIENDY
OR ACTURACY OF THE MVESTIGATION MADE, NOR THE WIERPRETATIONS MADE, DR CPIKION OF ™HE
OEPARYMENT AS TO YHE JYPE OF MATERIALS AND CONDITIONS Y0 BF SENCOUNYERED. TRE BIODER OR
CONTRACTOR IS CAUTIONED YO BAKE SUCK INDEPERDENT SUBSURFACE IVESTICATIONS AS ME DEEMS
HECESSARY T& SATISFY HMMGELF AS YO CONMTIONS TO BE ENCOUNTERED ON THIS PROJECT, THE
CONTRACTOR SHALL MAYE MO CLABS FOR ADUITIGNAL COMPENSATION OR FOR AN EXTENSION OF TIE £0&
ANY REASDN RESULYING FROM THE ACTGAL AT YHE SITE (RFFERNC PROM
THOSE INDICATED ¢ THE SUSSURFACE INFORKATION.

PERSONNEL
B. Worley, PG

A. May, EI
L. Gonzalez—-Cas:iIIo
C. Husketh

INVESTIGATED By_B. Worley, PG

CHECKED BY____D. Dewey, PE
SUBMITTED 8Y__ Summit Design and Engincering
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A_balance_card.xls : Balance Sheet

EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT TIP# C-4901A COUNTY Davidson DATE 5/13/2013 SHEET 1 OF 1 SHEETS
TOTAL
LINE STATION STATION EXCAV. ROCK UNDERCUT UNSUIT. SUITABLE{ TOTAL ROCK EARTH EMBANK. || BORROW || SUITABLE UNSUIT. TOTAL
(UNCL.) EXCAV. EXCAY, EXCAV. EXCAYV. EMB. EMB. EMB. 20% WASTE WASTE WASTE
-M1- 7572+00.00 7602+00.00 27,985 1,071 27,985' 15,577 15,577 18,692 0 9,293 1,071 10,364
SUBTOTAL 27,985 1,071 27,985 15,577 15,577 18,692 0 9,293 1,071 10,364
-M1- 7602+00.00 7632+00.00 57,017 0 57,017 13,784 13,784 16,541 0 40,476 0 40,476
SUBTOTAL 57,017 0 57,017 13,784 13,784 16,541 0 40,476 0 40,476
-Ml1- 7632+00.00 7661+66.40 21,271 0 21,271 12,200 12,200 14,640 0 6,631 0 6,631
SUBTOTAL 21,271 0 21,271 12,200 12,200 14,640 0 6,631 0 6,631
-M1- 7663+16.37 7692+00.00 25,747 0 25,747 22,030 22,030 26,436 689 0 0 0
SUBTOTAL 25,747 0 25,747 22,030 22,030 26,436 689 0 0 0
-M1- 7692+00.00 7722+00.00 4,902 0 4,902 2,038 2,038 2,446 0 2,456 0 2,456
SUBTOTAL 4,902 0 4,902 2,038 2,038 2,446 0 2,456 0 2,456
-M1- 7722+00.00 7740+37.14 16,001 0 16,001 662 662 794 0 15,207 0 15,207
SUBTOTAL 16,001 0 16,001 662 662 794 0 15,207 0 15,207
-M1- 7741+55.53 7760+06.51 14,871 0 14,871 6,227 6,227 7,472 0 7,399 0 7,399
SUBTOTAL 14,871 0 14,871 6,227 6,227 7,472 0 7,399 0 7,399
-Mi- 7762+21.65 7792+00.00 24,130 0 24,130 18,617 18,617 22,340 0 1,790 0 1,790
SUBTOTAL 24,130 0 24,130 18,617 18,617 22,340 0 1,790 0 1,790
-M1- 7792+00.00 7796+63.00 6,437 0 6,437 14 14 17 0 6,420 0 6,420
SUBTOTAL 6,437 0 6,437 14 14 17 0 6,420 0 6,420
PROJECT SUBTOTAL 198,361 0 1,071 0 198,361 91,148 0 91,148 109,378 689 89,672 1,071 90,743
ADDITIONAL UNDERCUT 0
**EST. LOSS DUE TO CLEARING & GRUBBING -350 -350 -350 -350
WASTE TO REPLACE BORROW -689 -689 -689
PROJECT TOTAL 198,011 0 1,071 0 198,011 91,148 0 91,148 109,378 0 88,633 1,071 89,704
GRAND TOTAL 198,011 1,071
SAY 198,100 1,080

EST. DDE =9010 CY

EST. 250 CY OF SHALLOW UNDERCUT.

EST. 1080 CY OF SELECT GRANULAR MATERIAL

EST. 3200 CY OF CLASS III SELECT MATERIAL
EST. 510 TONS OF CLASS IV SUBGRADE STABILIZATION

* THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEER.

5/14/2013 10:06 AM



NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NG,

49010..STRO3TiB 2

SOIL. _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 15 CONSIDERED 10 BE THE UNCONSGLIDATZQ, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

188 8LOWS PER FOOV ACCORDING TO STANDARD PENETRATION TEST {AASHTO Y206, ASTM D-15661 SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM, BASIC QESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLEDR, TEXTURE, MOISTURE, AASHYD CLASSIFICATION, AND GTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION. ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

JWELL _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-GRAUED ~ INDICATES & MIXTURE OF UNIFGRM PARTICLES OF W0 OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED B8Y 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.
SPY REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL T OR LESS THAN 0. FOOT PER 6¢ BLOWS.

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

OF WEATHERED ROCK,

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:
7

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN OERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED T0 ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, 45 SHALE, SLATE, £TC.
" SUBANGULAR, SUBROUNDED, OR R 3 WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 169
VERY STUEF, GRRLSUIY CLAL YOST Wt WTERBELLED FAE S0 LAYERS ALY PUASTEL 1% SUBAMGULAR, SUBROUNDED. OR BOUOED ROCK (WR) J BLONS PER FOOT IF TESTED. SRTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION pere—— FIRE YO COAEE TR TEREOUE AND TE TRMORPTIE ROCk FiAT AT WHICH (T 1S ENCOUNTERED, BUT WHICH DDES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCK AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USEQ IN DESCRIPTIONS ROCK (€80 WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE, GADUNO SURFACE.
CLASS. { < 357 PASSING *208! (> 357 PASSING *208) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFIEANCE. | GNEISS. GABBRO, SCHIST, ETC. CALCAREQUS (CALE) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 a3 a-2 A4 [a5]a-6]n7] a1 a2 | 44,65 COMPRESSIBILITY ggg;(cmg%nume P e A LI e TFESITED. ROCK TyPE | COLLUYIUM - ROCK FRAGMENTS MIXED WITH SOIL. OEPOSITED BY GRAVITY DN SLOPE OR AT BOTTOM
3050000 R MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 31-59 AL PL . RE_RECOVERY IREC) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL OIVIOED BY TOTAL
SYMBOL  BESERie0ag it NN HIGHLY COMPRESSIBLE CI0UID CIMIT CREATER THAN 58 SEOMMENTARY ROCK [T, _| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED e e S Wl R EL O 0
—— ] PERCENTAGE OF MATERIAL ] el SHELL BEOS.ETC, '
% PASSING - DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
SILT WEATHERING ke
Lo e ORENULAR| oy | MUEK QRGANIC MATERIAL CRaar s - Y OTHER MATERIAL ROCKS DR CUTS MASSIVE ROCK.
" 4 30 mx[se Mx|s1me S0ILS 1, SOILS SlHeR PAIEWAL NG. R .
« 200 115 ux [25 wx|i0 Mx]as wdas melas mxlas uxlas smlas w2 wla o sois TRACE OF ORGANIC MATTER 2 - 32 3- 5% TRACE 1- 107 FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINEQ FROM THE
LITTLE ORGANIC MATTER 352 5 - 121 LITTE 1@ - 204 FAMNER IF CRYSTALLINE, HORIZONTAL.
LIGUID LIkTE g wx| 41 e 1ap v ot v fao sax Jar e fap k[ ] gonis Wi MODERATELY ORGANIC 5-102 12 -20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (P AZIMUTHI- THE DIRECTION OR BEARING OF THE HMORIZONTAL TRACE OF
PLASTIC IRDEX B MX NP 119 Mx |10 MXj My {11 MM 10 Mx 108 Mxfin N [t MN LITTLE OR HIGHLY HIGHLY ORGANIC 8% »20% HIGHLY 357 AND ABOVE tv SLio g?Y:Té;isgzL:‘::(]:gtu::EC!HEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
A No M MODERATE : - A R FRACTUR A WHICH THERE HAS BEEN DISPLACEMENT OF THE
SRoup hoex; o i 2 Ane |BMRZEB T aMounTS OF ggff;‘ e GROUND WATER SLIGHT AOCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 10 m§?§é; sz;{“,g’;'g‘-‘o,j’a :Nefﬂé’fp:f:fmt”{f msmmac;:u:e. BEEN DISPL
USUAL TYPESSTONE FRADS. ORGANIC M. WATER LEVEL IN BORE HOLE IMMECJATELY AFTER DRILLING SLLY 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOIG ROCKS SOME OCCASIONAL FELOSPAR
oF mauR (R ag ITNE 1 SLTE OF BLAVEE ] SILTY | SR L warten CRYSTALS ARE OULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER SLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES. _
MATERIALS sy {SAND ¥y STATIC WATER LEVEL AFTER _24_ HOURS N N
e . e S TS o ok S oML AS MEe SIS M| o s s o S o i G, ST D 01,0550
) 40D \ . X . PARENT MATERIAL.
AS A EXCELLENT T0 GODD falr 10 poor | PRI IO | poor  |uusumaste PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA ND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPAR €
POOR QULL SOUND Ul ED
SUBGRADE O W cer WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SPRING OR S " Hi aM,
P1OF A-7-5 SUBGROUP IS = LL - 38 ; Pl OF A-7-6 SUBCROUP IS =LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOIO ROCKS, ALL FELOSPARS OULL THE STRE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH igz»f:‘feleg (EM) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
AANGE OF STANDARD RANGE OF UNCONFINED - MOD.SEV..  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. X
PRIMARY SOIL TYPE Cnggggg‘féﬁcfn PENETRATION RESISTENCE commsﬁ[}sﬁgspgaﬁusm :?;QSW:{;LE%E‘;?;;';E:!;}:RE? wrom TEST BORING *é' Lﬁsénﬁg“‘"‘; I£_TESTED, WOULD Y] LT _REFUSA JOINT + FRACTURE M ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
{N-VALUE} ( v ¥ 7
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED } .
VERY LODSE < SOIL SYMBOL @ AUGER BORING )~ SPT NVALLE | (sEvs IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME LEDGE - & SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
GENERALLY LO0SE 41018 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, 1S LATERAL EXTENT.
ShauLAT MEBIUM DENSE 2 10 30 N gJ ARTIFICIAL FILL (F) OTHER CORE BORING @~ s reFUsAL iF_TESTED, VI BT N VALUES > 108 GPF LENS - A BODY DF SOIL OR ROCK THAT THINS GUT IN ONE OR MORE DIRECTIONS.
DENSE 32 10 59 THAN ROADWAY EMBANKMENT MOTTLED (MOT) - IRREGULARLY MARKED WITH SPOTS OF OIFFERENT COLORS. MOTYLING IN
{NON-COHESIVE) ALL ROCK EXCEPT CUARTZ DISCOLORED OR STAINEO. ROCK FABRIC ELEMENTS ARE DISCERMIBLE Byt | MOIILED @MOT.
VERY DENSE ’50 e e INFERRED SOIL BOUNGAR ™Y MONITORING WELL W gEvy T ToE MASS IS EFFECTIVELY REDUCED 10 SOIL STATUS. WITe ONLY FRAGHENTS OF STAOHD ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERV SOFT L) o SOIL BOUNDARY REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WAYER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 9.25 10 0.50 77577  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IE TESIED, YIELOS SPY N VALUES ¢ 10 BPF | INTERVENING IMPERVIOUS STRATUM,
SILT-CLAY Msgg;;sm-'s ; ;g ?5 2.5 70 1.2 = INSTALLATION COMPLETE  AOCK REDUCED TG SOIL. ROCK FABRIC NDT DISCERNIBLE, DR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIA
(coreStves VERY STIFF 15 10 38 y 10 v ALLUVIAL SOIL BOUNDARY O e DaeaToR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 30 va 25025 DIP & O DIRECTION OF ALSO 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 PERCENTAGE.
VERY MARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SOPROLITE (SAF - RESIOUAL SOIL THAT RETAING THE RELIC STRUCTURE OR FABRIC OF THE
1.5, STO. SIEVE SIZE 4 18 4w e 200 279 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEQLOGIST'S PICK. ‘: H na:ln VIRUSIVE BODY GF IGNEOUS ROCK OF APPROXE NIFORM THICKNESS AND
OPENING (MM} 4,78 208 2.42 2.25 Q.675 2.853 SILL - AN INTRUSHYI Y NEQU! K A IXIMATELY Ul
: ABBREVIATIONS HARD oo Agg“mgsgpgzt:g’fs OR PICK ONLY WITH BIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Conee. . ST cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST - 10 THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR. €oB) ©R.3 5L ) BT - BORING TERMINATED MICA, - MICACEOUS VEA. ~ WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES OEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG & FAULT OR
(CSE. S0 {50 HARD T BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETA e
RAIN MM 305 75 20 2,25 005  5.005 CL - Ly HoD. - MODERATEL Y 27 UNIT WEIGHT B rooemate B ) ) cE SLIP PLAE.
Gze w12 3 ’ ’ ' ) CPT - CONE FENETRATION TEST NP - NON PLASTIC Ta DRY UNIT WEIGHT EDIUM CAN BE GROUYED 0% COUGED 8,08 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS t OR BPF) OF
CSE. - COARSE ORG, - ORGANIC o CAN GG EXCAVAYED IN SMALL CHIPS TO PEICES § INCH MAXIM SIZE BY HARD GLOWS OF THE A 148 L. HAMMER FALLING 38 INCHES REOUIRED TO PRODUCE A PENETRATION OF | FOOT INTO SOIL WITH
SOIL. MOISTURE - CORRELATION OF TERMS gr:TT - glt.mc;gs;;:ﬁe ;:s;m rest :M; . :Rs:osuff;ésrzﬁ TEST . imw—-&mw POINT OF & GEOLOGIST'S PICK ’ A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
- DYNAM NI ATION AP, ~ SA L - . THAN 9.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE } .
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - vOID RATID SD. - SAND, SANDY §5 - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
{ATTERBERG LIMITS} DESCRIPTION F - FINE St - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TD SEVERAL INCHES IN SIZE BY MODERATE BLONS OF A PICK POINT. SMALL. THIN SYRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIOED BY TOTAL LENGTH
FOSS. - FOSSILIFERDUS SLI. - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXFRESSED AS A PERCENTAGE.
- - ALLY Y T, USUALLY il e = - :
et gggmu'esn.léﬁmﬁevigou:i WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  yepy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITh POINT OF PICK, PIECES 1 INCH A R R e L DupLITY DEStmoD & HES DIVIDED
. LIOUID LIMIT FRAGS, ~ FRAGMENTS @ « MDISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOVAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL YO OR GREATER THAN 4 INCHES OIVIDED BY THE
aste [T HL - HIGHLY v - VERY RATIO iy T0TAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REOUIRES DRYING TO - . TOPSQIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ReNGE - WET - ) ATTAIN GPFIMUM MDISTURE EOUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING —
. THICKN
PLL - PLASTIC LT ORILL UNITS: ADYRNCING. TOOLS: HMMER TYPE: TERM SPACING - THICKNESS BENCH_MARK:
' ) VERY WIOE MORE THAN 1@ FEET i
oL OPTIMUM MOISTURE - MOIST - SOLID: AT OR NEAR OPTIMUM MDISTURE cLay BiTs AUTOMATIC [’_’:} MANUAL WioE 3 10 18 FEET THICKLY BECDED 15 - 4 FEET TLEVATION: 3
sl s E LT [ woeie e HODERATELY CLOSE 703 FRET THINLY BEBDED 816 - 15 FEET : -
T - [ & commmuous FLont augen CORE SIZE: CLOSE 216 10 1 FEET VERY THINLY BEODED 803 - 0.18 FEET
- DRY - N IOl pieER 10 O o VERY CLOSE LESS THAM D6 FEET THICKLY LAMINATED 8.008 - B.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 &' HOLLOW AUGERS El_e ) THINLY LAMINATED < 8,608 FEET
PLASTICITY CME-458 [} wemo Facen Finoer sits O INDURATION
PLASTICITY INDEX (PR DRY STRENGTH FOR SEDIMENTARY ROCKS, INOURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
L INDEX (P (] vwne.-cansioe msears [
NONPLASTIE 25 VERY LOW 7 cveesse 0 ] — RUBBIN WITH FINGER FAEES NUMEROUS GRAING:
LOW PLASTICITY 515 s;gzm CASING W/ ADVANCER T GENTLE BLOW 8Y HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HiGH O % % oy ALGER BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE * TUNG.-CARB,
COLOR D-25 Marsh Buggy INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
] cose sz SOUNDING ROD OIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), D VANE SHEAR TEST IFFICUL EAK W1 -
MODIFIERS SUCH AS LIGHT. DARK, STREAKED, ETC. ARE USED TO OESCRIBE APPEARANCE. D MUD ROTARY EXTREMELY INOURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;
] SAMPLE SREAKS ACRDSS GRAINS.
REVISED 09/23/09
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTI, JR.
GOVERNOR SECRETARY
January 22, 2013
STATE PROJECT: 49010.1.STRO3T1B (C-4901 A/D)
F.A. PROJECT: n/a
COUNTY: Davidson
DESCRIPTION: CP “Bowers” (MP 309.8) to CP “Lake” (MP 314.0) on the NCRR /NS Mainline
SUBJECT: Revised Geotechnical Report — Inventory for New Alignment Sections

Project Description

The project consists of constructing the second main line track (4.2 miles) and curve and safety improvements.
The project is located Davidson County, between Thomasville, N.C., and Lexington, N.C, along the existing
NCRR /NS main line. The project consists of the construction of a second main line track and two segments of
new alignment designed to straighten existing main line curves. This project is part of the NCDOT Rail
Division’s American Recovery and Reinvestment Act (ARRA) Piedmont Improvement Program (PIP),

The geotechnical investigation was conducted in the late spring and summer of 2012 utilizing Summit Design
and Engineering, LLC, personnel. Borings were advanced using CME-450 drill machine equipped with
automatic standard penetration test (SPT) hammer. SPT borings were performed at specific locations to provide
subsurface information for roadway design and construction. Representative soil samples were tested in
Summit’s NCDOT and AASHTO approved soils laboratory. This geotechnical roadway investigation
concentrated on the areas of proposed railway realignment.

The following alignments were investigated for this project:

Line Station(+)
-M1- 7591+00 to 7598+90
-M1- 7663+50 to 7679+00
MAILING ADDRESS: TELEPHONE: 919-707-6850 LOCATION:
NC DePARTMENT OF TRANSPORTATION Fax: 918.250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ) ENTRANCE B-2
1589 Mait. SERVICE CENTER www.ncdot.gov/doh/preconstruct/highway/geotech 3020 BIRCH RIDGE DRIVE

RALEIGH NC 27698-1589 RALEIGH NC 27610
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Areas of Special Geotechnical Interest

1) Plastic Soils- Medium to highly plastic, alluvial clays were found to occur in the saturated area between
Hamby Creek Tributary and 7673-00.

2) Alluvial Soils- Relatively recent flood plain deposits, typically consisting of medium to highly plastic silty
clay and sandy silt, are found in the saturated area near Hamby Creek Tributary and near creeks that drain
into Hamby Creek Tributary. Alluvial soils were found to range in depth across the project area from 3.0 to
7.9 ft. These soils have the potential to cause embankment stability/settlement problems and occur through
the following sections:

Line Station (1)
-M1- 7596+00 to 7598+90
-Mi- 7661+00 to 7673+00

3) Crystalline Rock- No crystalline rock was encountered within 6 feet of proposed grade in areas of main line
track realignment. :

4) Ground Water- No areas were found to exhibit a high water table, seasonal high ground water, or the
potential for ground water related construction problems,

Physiograp hy, Geology and Surface Water

The project corridor is located in the Piedmont Physiographic Province, between Thomasville and Lexington,
N.C. Topography in the project area is generally gently rolling and is comprised of farmland, pine and
hardwood forest, and residential/commercial development.

Geologically the project area is located in the northern Charlotte Belt and is underlain by Cambrian/Late
Proterozoic-age mafic meta-volcanic rock (CZv). Residual soils were derived from the weathering of the meta-
volcanic rock they overlie. More recent alluvial deposits occur in and around streams and drainages across the
project.

Surface water is drained from the corridor by Hamby Creek Tributary and Abbott’s Creek as well as several
smaller unnamed creeks that generally trend north/south across the project.
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Soils Properties

Soils encountered at the project site include both alluvial and residual deposits.

Alluvial deposits are located within the floodplains of Hamby Creek Tributary, Abbott’s Creek, and the ditches
- and wetland areas that traverse the project. These soils are primarily Brown, very loose, clayey sand (A-2-6)

“and orange brown to gray, very soft to stiff, sandy silt (A-4), plastic silty clay (A-7-6), and sandy clay (A-6).

Residual soils were encountered throughout the project. These soils consist of brown, dense, saprolitic, course
sand (A-1-b) and silty sand (A-2-4); orange-brown, very stiff, saprolitic, silty clay (A- 7) and ciayey silt (A-5);

~ gray and brown, hard, saprolitic, sandy silt (A-4), and Brown, stiff, sandy clay (A-6).

Rock Properties

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

- meta-volcanic rock.

~ Crystalline rock was not encountered during the roadway investigation but was encountered during the structure

investigation for the proposed bridge over Hamby Creek Tributary, near 7663+00. Crystalline rock that
underlies the project area consists of dark green to black, fresh, hard, close-fractured, mafic meta-volcanic rock.
No rock outcrops, or rock in the subsurface, was encountered within 6 feet of proposed grade.

Ground Water

Ground water data was collected during average rainfall conditions. Water levels across the project vary due to
topographic relief and soil permeability. The presence of less permeable clayey soils may cause water levels to
be relatively shallow. In upland areas adjacent to flood plains ground water levels occur at depths of 4 to 10
feet below natural ground. Within flood plains water levels were generally just below or at the natural ground
surface. Groundwater may fluctuate with seasonal precipitation.

Surface Water

Surface water exist in the area of proposed track realignment, to the north side of the existing NCRR / NS
mainline, between stations 7664+00 and 7672+50. Water depth varies with seasonal rainfall, but was observed
during drilling to be 0.75 to 1.0 ft. During the property owner contact phase of the investigation, field
personnel were told that the standing water was due to a beaver dam on a small creek that empties into Hamby

' Creek Tributary.

Respectfully Submitted,

i
%,

Bradley D. Worley
Sr. Transportation Geolgist
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