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SITE DESCRIPTION

NITE « THE INFORMATION CORTAINED HEREIH 1S KOT IuPLIED OR CUARANTEED 8Y THE N, C, DEPARTMENT
OF FRANSPORTATION AS BEING ACCURATE NOR IT 1S CONSIOERED TO BE PART OF THE PLANS.
SPECIFICATIONS, OR CONTRACT FOR THE PROXECT.

NOTE « BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIWS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON OIFFERENCES BETNEEN THE
CONOITIONS INOICATEO HEREIN ANO THE ACTUAL CONOITIONS AT THE PROJECT SITE.

STATX STATK FROIRCT REFERENCT NO.

NC, [B-5180 |1]19

STATE PROLNQ A PROING DESCRIPFION
MAI40135 — R.E,
CoNST,

CAUTION NOTICE

THE SUBSURFACE INFORMATION ANO THE SUBSURFACE INVESTICATION ON WHICK 1T IS BASED WAS MAOE
FOR THE PURPOSE OF STUDY, PLANNING AND DESICN, ANO NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCR CORES, ANO SolL TEST DATS AVAILABLE MAY B
REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING TiE N. C, DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL LNIT ¢ 19191 250-4088, NEITHER TYHE SUSSURFACE PLANS AND REPDRYS. HOR THE FIELD
BORING LOGS, ROCK CORES, OR SOK TEST DATA IS PART OF THE CONTRACT,

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATEO BOUNOARIES ARE BASEC b &
CEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE OATA ANO MAY NOT NEGESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BLTWEEN SAMPLED STRATA

¥THIN THE BORENOLE, THE LABORATORY SAMPLE DATA AND YHE IN SITH (IN-PLACE! TEST OATA CAN BE
RELIEO OR OMY TO THE DEGAEE OF RELIABILITY INMERENT IN THE STAMOARD TEST METHOD,

THE DBSERVED WATER LEVELS OR SOIL VOISTURE CONDITIONS INOICATED IR THE SUSSURPACE

. INVESTICATIONS ARE AS RECORDED AT THE TIVE DF THE JNVESTIGATION, THEST WATER LevELS OR SOIL
" MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONGITIONS INCLLOI]
TENPERATURES, PRECIPITATION ANO WINO, AS WELL AS OTHER NON-CLIMATIC FACTORS,

THE BIDDER OR COHTRACTOR 1S CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLaNS
ARE PRELIMINARY OHLY ANG [N MANY CASES THE FINAL OESICN DEYAILS ARE OIFFERENT. FOR BIODING
AHD CONSTRUCTION PURPDSES, REFER TD THE CONSTRUCTION PLANS ANO DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT, THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE Teg SUFFICIENCY
OR ACCURACY OF YHE IWVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION DF THE
DEPARTMERT AS TO THE TYPE OF MATERIALS ANO CONOITIONS 10 BE ENCOUNTERED. THE BIODER OR
CONTRACTOR ]S CAUTIONED TO MAKE SUCH INDEPENOENT SUBSURFACE INVESTIGATIONS AS uE DEEMS
NECESSARY TO SATISFY HIMSELF AS 10 CONDITIONS YD BE EHCOUNTERED ON THIS PROXCT, THE
CONTRACTOR SMALL MAVE MO CLAIM FOR ACDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FoOR
ANY REASON RESULTING FROM THE ACTUAL CONOJTIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED N THE SUESURFACE |NFORMATIOR,

RECEIVED

MAY 10 2007
TGS Engineers

INVESTIGATED BY___P. ZHANG PERSONNELL__S. HAN
' CHECKED BY__G. LANG, P.E.

" SUBMITTED BY_TIERRA, INC,

DATE _MAY, 2096
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION -
DIVISION OF HIGHWAYS _
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

n STATE PROJECT NG, |SHEET NO, [TOTAL SHEETS

]
o i . 2 B

SOIt _DESCRIPTION

SO 15 CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED DR WEATHERED EARTH MATERIALS
WHICH CAR 8E PENETRATED WITH A CONTINUOUS FLIGHT POVER AUGER. AND WHICH YIELDS LESS THAN
12@ BLOWS PER FOOT ACCORDING YO STANOARD PENETRATION TEST (AASHTO Y206, ASTM 0-1586), SOiL
CLASSIFICATION IS BASED DN THE RASHID SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AN DTHER PERTINENT FACTDRS SUCH

GRABATION

ROCK _DESCRIPTION

INOICATES A GOOO REPRESENTATION DF PARTICLE SI2ES FROM FINE TD. COARSE

SELL. GRADED-

URIEQRM- TROICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (RS0
PDORLY_ GRADED)

GaP-GRADED~ INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWD DR MORE SIZES,

ANGULARITY OF GRAINS

TERMS _AND DEF INITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL YHAT WHEN TESTED, WOULO YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INOICATES THE LEVEL AT WHICH NON-COASTAL PLMN HATERIAL WOLXD YIELD SPT REFUSAL,

SPT REFUSAL S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL 1D DR LESS THAN 8.1 FOOT PER &8 BLOWS,
N Mﬂvﬂéﬁﬂ. mkl.N HATERIAL, THE TRANSITION BETWEEN SOIL ANO ROCK 1S OFTEN REPRESENTED BY A 20MC
DF WER

ROCK MATERIRS ARE TYPICARLLY DIVIDED AS FOLOWS:

ALLUYIUM IALLUV. - SOILS WHICH HAYE BEEN TRANSPORTED BY WATER,
BOUIFER - A WATER BEARING FDRMATION OR STRATA.
ARENACEQUS - APPLIED TD ROCKS THAT HAVE BEEN DERIVED FROM SAHO DR THAT CONTAIN SaNO,

ARGILLACEOUS ~ APPLIED TD ALL ROCKS OR SUBSTANCES COMPDSED OF CLAY MINERALS,

OR HAYING A NOTASLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE,ETC,
ARTEGIAN ~ GROUND WATER THAY IS UNDER SUFFICIENT PRESSURE TD RISE ABOVE THE LEVEL

AT WHICH 1S 1S ENCOUNTERED, BUT WHICH DOES KOT NECESSAAILY RISE 1O OR ABOVE THE
GROUND  SURFACE,

LALCAREQUS ICALCY - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE,
EOLLUVIK - ROCK FRAGMENTS MIXED WITH SDIL DEPDSITED BY GRAVITY DN SLOPE DR AT BOTTOM
OF SLOPE,

CORE RECOVERY (RECH- YOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE COAE BARREL OLVIDED BY TOTAL
LENGTH OF CORE RUN ANO EXPRESSED AS A PERCENTAGE,

DIKE - A TABULAR BOOY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT

ROCKS OR CUTS MASSIVE ROCK.

Q18 < THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE S INCLINED FROM THE
HORIZONTAL,

DIP DIBECTION (0IP AZIMUTID - THE DIRECTION OR BEARING OF THE HORIZONTAL YRACE OF
THE LINE OF DIP. MEASURED CLOCKWISE FROM NORTH,

FALT « & FRACTURE DR FRACTURE 2ONE ALONG WHICM THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TD THE FRACTLRE,

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,

FLOAT - ROCK FRAGHENTS DH SURFACE NEAR THEIR ORIGMAL POSITION ANC DISLDOGED FROM
PARENT MATERIAL.

FLOOD PLAIN IF.B,) - LAND BOROERING A STREAM, BUILT OF SEOIMENTS DEPOSITED BY
THE STREAM.

EHI- A HAPPABLE GEOLOGIC UNIY THAT CAN BE RECOGHIZED AWO TRACEO N
T FIELO.

JQINT » FRACTURE IN mcx ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURREQ,

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK MHOSE THICKNESS 1S SMALL COMPARED T0
TIS LATERAL EXTENT,

LENS - A BODY OF SDIL OR ROCK THAT THINS DUT 1R ONE UR MORE DIRECTIONS.

MOTILED MOT,)+ IRRECULARLY MARKED WITH SPOTS OF DIFFERENT COLORS, MOTTLING IN

SOILS USUALLY INOICATES POOR AERATIDN AHD LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTANED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM,

RESIDUAL SOJL - SOIL FORMED [N PLACE BY THE WEATHERING OF ROCK.

ROCK DUALITY DESICNATION 1R,0.0.1- A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TO OR GAEATER THAN 4 INCHES DIVIDED BY THE TDTAL LENGTH OF CDRE RUN ANO
EXPRESSED AS A PERCENTAGE.

SAPROLITE {SAP.} - RESIDUAL SOIL WHIDH RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
PARENT ROCK,

SILL - AR IHTRUSIVE B00Y OF IGNEDUS ROCK OF APPROXIMATELY UNIFORM THICKNESS ANO
RELATIVELY THIN COMPARED WITH LTS LATERAL EXTERT, WHICH HAS BEEM EMPLACED PARALLEL
TO THE BEOOING DR SCHISTDSITY OF THE INTRUDED ROCKS

SLICKENSIOE - POLISHED AHD STRIATED SURFACE THAT RESLLTS FROM FRICTION ALONG A FAULT OR
SLIP PLANE,

PENCTRATION TEST U AATION ANCE) ¢ ~.NUHBER OF BLOWS (R DR BAF,)OF
# 149 LB, MAMMER FALLING 32 INCHES REOUIRED 1O PRODUCE A PENETRATION OF | FOOT INTD SOIL WITH
A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 15 LESS THAN 8.1 FDOT PENETRATION .
WITH 68 BLOWS,
SIAATA_CORE RECOVERY (SRECJ - TOTAL Leucm OF STRATA MATERIAR. RECOVERED DIVIOED By TOTAL LENGTH
OF STRATUM AMO EXPRESSED AS A PERCENTAGE.
STRATA ROCK DUALITY DESICNATION ISA.0.0. - A MEASURE OF ROCK DUALITY DESCRIBEO BY:
I07AL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM ECUAL TD OR GREATER THAN 4 INCHES DIVIDED BY THE
TOTAL LENGTH OF STRATA AND EXPRESSED AS R PERCENTAGE,

JOPSOIL IT.S) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,

' BENCH_MARK:

OTHER

AS MINERALOGICAL COMPOSITION, ANGULARIYY, STRUCTURE, PLASTICITY, ETC. EXaMPLES THE ANGULARITY OR HOUNONESS OF SOIL GRAINS ARE DESIGHATED BY THE TERMS; ANGULAR.
YERY STIF, GO SKIY (UK. MOIST WITH NTERGELCED FINE SN LVERS, HIGRY PUSTE, A75 _SUBANGULAR, SUBROUNDED, OR ROUNDED, ﬁhﬁﬁo :gmn-ggg?& PLAIN MATERIAL THAT YIELDS SPT N YALUES 5 1O BLOVS
SOIL _LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION p——— P L 70 COMSE GRAT TORE008 0 PETRAGRBIC ToCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS HINERAL NAMES SUCH AS OUARTZ, FELOSPAR, MICA, TALC, KAOLIN, ETC, ARE USED IN DESCRIPTIONS KOck R 1/, | WOWO YIELO SPT REFUSAL IF TESTED, ROCK FYPE INCLUDES CAANITE.
CLASS, {857 PASSING *209) 12857 PASSING *290) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE, a1 "1 GNEISS, GABBRO, SCHIST, ETC,
y F= """ FINE_ 1D COARSE GRAIN METAMORPHIC AND WON-COASTAL FLAIN
RO A Ta-3] A-2 A4 1A A6 | A7) ey, pep | Adi A5 COMPRESSIBILITY . AONCRISTALLIE [ === SepiMeTeRY ROCK THAT WOULO YEILO SPT RGFUSAL IF TESTED, ROCK TYPE
A-3 | A6 A7 SLIGHTLY. COMPRESSIBLE LIOUID LIMIT LESS THAN 28 | == o INCLUDES PHYLLITE, SLATE, SANOSTONE, ETC,
R MOOERATELY COMPRESSIELE LI0UID LIMIT 31-58 CORSTAL_PLAIN I COASTAL PLAIN SEOIMENTS CEMENTED INTO ROCK, BUY MAY WOT VIELD
NINERN HIGH.Y COMPRESSIBLE LIDUID LIMIT GREATER THAN S8 fég”fﬂ’“‘* ROCK L] SPT REFUSAL. BOCK TYPE INCLUDES LIMESTONE, SAHDSTONE, CEHENTED
i PERCENTAGE_OF MATERIAL R o (T
ohanLAR| Clay | HUCK, TARMXAR  SILT- CLAY
SIS | sous | PEAT D— sos Sois LLER MAIER FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGS LNOER
5 "W TRACE OF DRGANIC MATTER 2 - 3% 3-52 TRACE 1-18% ¢ : ’
LITTLE ORGANIC MATIER 3.5 5127 LITTLE 18 - 207 HAMMER 1IF CRYSTALLINE,
LU LT L«a {48 MR P LB saxkT i j0E RN o o HODERATELY ORGANIC 5.10% - 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF DPEN.
pASTC OER | 6 ME | Ne, wefis i b fra sche sochiem e | PITrR R0 pighLy | HIGHLY ORGANIC nex 207 HIGLY  35% AND ABOVE W, 5L CRYSTALS DN A BROKEN SPECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNOER HAMPER BLOVS If
wor woix| 8 | B Crx |8 ]z ms wiba ] MOOERATE | pacanc GROUND WATER 0F # CRISTALLING MATLRE,
AMOUNTS OF | gpne SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED ANO DISCOLORATION EXTENOS INTD ROCK UP 10
USUR, TYPES(STONE FRASL. | o0 vy on cLavey | SiLty | cuavey | ORGenic ~_ WATER LEVEL IN BDRE HOLE IMMEOIATELY AFTER ORILLING. 5Ll 1 INCH, OPEN JDINTS MAY CONTAIN CLAY, IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
;1’;31& W&“ﬂ SaNO| GRAVEL ANG SAND sonLs | sois MATTER b 4 STATIC VATER LEVEL AFTER__24 : CRYSTALS ARE DULL AND OISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOMS,
T . MOOERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION ANO WEATHERING EFFECTS, IN
FAIR 10 hvd) VATER, SATURATEQ 20NE OR WATER BEARING STRATA 004 GAANITOIO ROCKS, MOST FELOSFARS ARE DULL AND DISCOLDRED, SOME SHOV CLAY, ROCK HAS
L EXCELLENT 10 Goop FAIR TO POOR £O0R POOR  |UNSUITALE : FERCHED WATER. S s DULL SOUND UNOER HAMMER BLDWS ANO SHOWS SIGNIFICANT LDSS OF STAENGTH AS COMPARED
SR e e —r Of\=  sennw on seepace WITH FRESK ROCK.
PLOF 8:7-5 S LL.- 38 :P, OF #-7°6 >L.L. HODERATELY 'ALL ROCK EXCEPT OUARTZ DISCOLOREO OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DKL
CONSISTENCY GR QENSENES MISCELLANEDUS SYMBOLS SEVERE AND DISCDLDRED AND A MAJORITY SHOW KADLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH
- . RANGE OF UNCOWNINED o 1400, 58V, AND CAN BE EXCAVATED WITH A GEDLOGIST'S PICK, ROCK GIVES "CLUMK' SOUND WHER STRUCK,
pRiMaRY SOIL TypE | COMPACTNESS or | oo ol I SUICECE | COMPRESSIVE. STRENGTH ROADVAY EMBANKMENT @ w1 o 1esT BORING SAMPLE IE_TESTED, VOULD YIELD SPY REFUSH,
CORSISTENCY H-YALUEY HTONS/ER ) WITH SOIL DESCRIPTION vt ma 0ESIGNATIONS
SRY LOOSE — = SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLDREO DR STAINED, ROCK FABRIC CLEAR ANO EVIDENT BUY REDUCED
VERY “ SOIL SYMBOL AUGER BORING 1SEY) IN STRENGTH TO STRONG SOIL. IN GAANITOIO ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
evipead L00SE 41018 ! © 5= BULK SAMPLE EXTENT, SOME FRAGMENTS OF STRDNG ROCK USUALLY REMAIX,
NATERIAL »sgézwgsoense 12 10 32 N7R ARTIFICIAL FILL DTHER THAN CORE BORING S5~ SPLIT SPOON E_IES) T NV 2
(NON-COHESIVED VERY DONSE 3 :g:“ RDAOWAY EMBANKHENTS SAMPLE VERY SEVERE ALL ROCK EXCEPT DURRTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERMIBLE BUT
INFERRED SOIL BOUNDARIES SY- SHELBY TuBE v, SEVy THE MASS IS EFFECTIVELY REDUCED TO SDIL STATUS, WiTH ONLY FRAGMENTS OF STRONG ROCK
VERY SCFT <2 SAMPLE REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TD A OEGREE SUCH THAT ONLY MINOR
<a.25 (O  MONITORING WELL b p v, .
CENERALLY mgg: sre 2104 225 10 8.5 TS INFERRED ROCK LINE - PrezovETEn 5~ ROCK SAMPLE VESTIGES OF THE DRIGINA. ROCK FABRIC REMAIN. JE_TESTEC YIELOS SPT N VALUES ¢ 10g BPF
SiLi-cLav T 15 85 10 A usteiiation COMPLETE  ROCK REDUCED T0 SOIL. ROCK FABRIC NOT OISCERNIBLE, DR DISCERNIBLE DALY IN SMALL AND
HATERIAL S sl 1102 TTrert ALUVIAL SOIL BOUNDARY RT- RECOMPACTED SCATTERED CONCENTRATIONS, DUARTZ MAY B PRESENT AS DIKES OR STRIMGERS. SAPROLITE 15
{CORESIVEY VERY STIFF 15 70 38 270 4 SLOPE INDICATOR TRIAXIAL SAMPLE ALSD AN EXRMPLE,
HARO 338 3 0IP/0IP DIRECTION OF O stactation CBR - COR SAMPLE
— ROCK STAUCTURES ROCK HARDNESS
TEXTURE OR GRAIN SIZE O~ SPT N-vALLE
. VERY HARD  CANNOY BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING DF HAND SPECIMENS REOUIRES
0.5, 570, SIEVE SIZE ‘ 12 @ 63 208 278 ® - SOUNDING ROD @ED— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEDLOGISTS PICK,
OPENING 1) A6 28 BAz 025 ee75  8.em) ABBREVIATIONS AR CA BE SCRATCHED BY KNIFE OR PICK DALY WITH OIFFICULTY. HARD HAMMER BLOVS REDUIRED
TO DETACH HANO SPECIMEN,
BoDER rvd GRAVEL ) S o cLar AR - AUGER REFUSAL MED, - MEOIUM MODERATELY CAN BE SCRATCHED BY XNIFE OR PICK, GOUGES OR GROOVES TO 8,25 INCHES OEEP CAX 8E
(BLDR (c08) GRS Lo g
{CSE. 504 F.50 | BT - BORING TERMINATED PHT - PAESSUREMETER TEST HARD EXCAVATED BY HARD BLOV OF A CECLOGISTS PICK, HAND SPECIMENS CAN BE DETACHED
GRAIN MM 305 7 20 2,25 205 8.5 'ék} _C::‘;E eoneTnaTion TEST gg‘:'sg"::twv 8Y MOOERATE BLOWS,
SE N IT T CSE, - COARSE SL.- SILT.SILTY MEDIUM CAN BE GROOVED OR GOUGED 825 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
SOI. MOISTURE ~ CORRELATION OF TERMS Mol comm YERMINATED sty HARD CAN BE EXCAVATED IN SMALL CHIPS YO PEICES | INCH MAXIMUH SI2E BY HARD BLOVS OF THE
ST POISTORE ScAE FIELD MOSTIRE DHT - DILATOMETER TEST TCA - TRICONE REFUSAL POINT OF & GEQLDGISTS PICE.
ATTERBERG LIMITS) OESCRIPTION ‘ GUIDE FOR FIELO MOISTURE DESCRIPTION OPT -~ DYNAMIC PENCTRATION TEST 04 T WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGHENTS
« - VOIO RATIO - UNIT W FROM CHIPS 10 SEVERAL [NCHES IN SIZE BY MODERATE BLOWS DF A PICK POINT. SMALL, THIN
N F.- FINE 24 - ORY UNIT WEIGHT PIECES CAN BE BROKEN BY FINGER PRESSURE,
- SATURATED USUALLY LIOUID: VERY WET, USUALLY Foss | EOSSILIFEROUS
15a10 FROM BELDW THE GROUND WATER TASLE S, « FOSSILIFEROU V - MOISTURE CONTENT VERY CAN BE CARVED WITH KNIFE. CAH BE EXCAVATEC READILY WITH POINT OF PICK, PIECES 1 INCH
L. L LIOUID LIMIT ) FRAC, - FRACTURED Y. = VERY SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
FRAQS, « FRADMENTS ¥5T - VANE SHEAR TEST
PLAsTiC SEMISOLID: RECUIRES CRYING 10 FINGERNALL.
havce . VET - T G HOR. HOISTORE EGUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING
b J. pLasTic Ly TER! IERM THICKNESS
' ORILL LRITS: FOVRCING 0051 o VER;E;EE mi’::u‘m?frzsr VERY THICKLY BEODED 3 4 FEET
oM. OPTIMUN HOISTURE - MDIST - 00 SOLIOAT OR NEAR OPTIMUM MOISTURE [ cuer ents autonatic [ mawaL wioE 300 19 Frer THICKLY BEDOED © 15 - 4 FeET
S| SHRINKAGE LIMIT O meue s MODERATELY CLUSE | 10 3 FEET :’G*;'ﬁ:‘m‘my - ::;‘5' P
oRY « (D) REQUIRES AOOITIONAL NATER TO D & couts FLIGHT AR CORE SIZEs %g&amse “égst%,',; EEIS FEET THICKLY LAMINATED 9,008 - 8,03 FEET
ATTAIN CPTIMM MDISTLRE -5 B HOLLON AUBERS e u b THIRLY LAMINATED < 9:008 FEET
PLASTICITY 15 [ w0 Faceo Fmcen sirs [ INDURATION
" PLASTICITY INOEX (Pl " ORY STRENGIH . D “m consioE ]NSER!S . - N FOR SEQIMENTARY ROCKS, INCURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, £1C.-
NOMPLASTIC 85 VERY LOMW cHE-558 O+ " eRaBLE RUBBING WITH FINGER FREES NUMEROUS GRAINSs
LOW PLASTICITY 6-15 SLIGKT 3 cesme [ w sovescen T GENTLE BLOW 8Y HAMMER DISINTEGRATES SAMPLE. -
MED, PLASTICITY 16-25 MEOIUH .
i dAs o woRE HIGH | poRTABLE BOIST [ wmicoe avsTeeL TEEW | [ ] eoST HOLE DIGGER HOOERATELY INDURATED CAAINS CAN 62 SEPMMATED FROS SAULE WITH SIEEL POGE
COLOR [ rawcone * TUNG,-CARE. [ | weo aucer
DTHER CHE-85 0 SOUNOING ROO INOURATED GRAINS ARE DIFFICULT 10 SEPARATE WITH STEEL PROBE:
DESCRIPTIDNS MAY INCLUDE COLDR OR COLOR COMOINATIDNS {TAN,RED, YEL-BRN, BLUE-GRAY! CORE BIT e srenn 1est OIFFICILT TD BREAK WITH HAMMER,
MDOIFIERS SUCH AS LIGHT, DARK, STREAXED, ETC, ARE USED TO DESCRIBE APPEARANCE. OTHER D orER EXTREMELY INOURATEG SHARP HAHMER BLOWS REOUIRED TO BREAX SAMPLE;

SAMPLE BREAXS ACROSS GRAINS.

NOTES:

REVISED ©9/15/08




May 10, 2007

~ Mr. Charles L. Flowe, P.E.
TGS Engineers

975 Walnut Street

Suite 141

Cary, NC 27511

Ref: Geotechnical Subsurface Exploration Report
NCMA Project No.: MAI14013B
County: Henderson County
Description: Bridge # 205 on SR 1764 over Mud Creek
Tierra Inc. Proj. No.: 6211-05-049

Dear Mr. Flowe:

‘As authorized, Tierra, Inc. (Tierra) has completed the geotechnical subsurface exploration for
Bridge # 205 on SR 1764 (Old Spartanburg HWY) over Mud Creek in Henderson County, North
Carolina. Our investigation was performed in general accordance with our proposal number TR~
04-121, dated November 18, 2004. The purpose of this report is to present subsurface
information and foundation design recommendations for the planned structure. Field and
laboratory test results, site and boring location plans, and profiles depicting subsurface
conditions may be found in this report.

PROJECT DESCRIPTION

According to the Plans printed on August 8, 2006, the Bridge Survey and Hydraulic Design
Report and structural design calculations dated March 29, 2007, we understand the referenced
project intends to replace the existing two span bridge supported on timber piles, spanning Mud
Creek. The proposed replacement structure is to consist of a single span cored slab, two bent
bridge and will be approximately 60 feet long. The structure is planned to be located between

Station 13+37 and Station 13+99, and has a skew angle of about 80°. Information provided by -

TGS Engineers and Consultants (TGS) indicates that the proposed end bents will range from a
spill through abutment at End Bent 1 to a vertical abutment at End Bent 2. Both end bents will
have bottom of cap elevations of about 2,081 feet. At End Bent 1, the embankment will be
reconstructed at 2:1 (Horizontal: Vertical) with Class II Rip Rap. The finished grade of the
structure will be at or near the existing grade of the existing bridge. A theoretical overtopping
scour elevation of 2,074 feet is indicated on the Bridge Survey and Hydraulic Report, however,
scour is not anticipated to impact the single span structure,

It is also our understanding that due to the proximity of End Bent 2 to the existing railroad
tracks, it is desired to support the bent with drilled shafts. In addition, temporary shonng is

2736 Rowland Road « Raleigh, North Carohna 27615
Phone (919) 871-0800 » Fax (919) 871-0803

anticipated to support the soils adjacent to the tracks during construction. The shafts are to be
designed.-to resist lateral earth pressures and railroad loading conditions in addition to the bridge
structure loads. If any of the above information is incorrect or has changed, please inform Tierra
so that we may amend the recommendations presented in this report if appropriate. '

SITE DESCRIPTION/GEOLOGY

The proposed project site is located albng SR 1764, approximately 10 feet east of its intersection
with the Norfolk Southern Railroad (NS RR) in Henderson County, NC. The area has a
generally flat to rolling terrain, sloping downward toward Mud Creek. The area is developed and

" contains an existing bridge struicture, paved roadway, railroad and associated facilities. The depth

of standing water below the bridge, at the time of drilling, was approximately 2 to 3 feet.

According to The Geologic Map of North Carolina (1985), the project site is located between
the Blue Ridge and Inner Piedmont Physiographic Province. Hendersonville lies within the
Chauga Belt. Bedrock generally consists of rocks of the Henderson Gneiss (Chg), which ére
typically granodioritic and inequigranular gneisses.

FIELD EVALUATION PROCEDURE

The subsurface exploration consisted of performing four Standard Penetration Test (SPT)
borings along the two proposed end bents. Borings were offset from proposed bent lines as
indicated on the Boring Location Plan of this report, due to accessibility issues and utilities.
Borings were performed with a trailer-mounted CME 55 drill rig with an automatic hammer.
Standard Penetration Tests (SPT) and soil sampling were performed in general accordance with

* American Association of State Highway Transportation Officials (AASHTO T-206-87), and.

North Carolina Department of Transpoxtanon s (NCDOT) latest Geotechnical Guidelines and
Procedures Manual.

Groundwater measurements were taken within each borehole with a weighted 100-foot
measuring tape from a reference location at the top of each boring. Readings were recorded
immediately after boring termination and after a 24-hour waiting period. ‘Test boring elevations
were approximated from topographic information provided by TGS.

In addition to our subsurface investigation, a visual scour evaluation was performed along the
channe! and banks of Mud Creek and is included in the Appendix of this report.

SUBSURFACE AND GROUNDWATER CONDITIONS
Subsurface soils encountered at the borings performed consist of man-placed fill, alluvial

deposits, residual soils and weathered rock (in descending order). ‘The subsurface conditions
encountered at each end bent are described below:

Borings near End Bent 1 encountered fill materials in the upper 4.5 to 7 feet, consisting of loose . . . -

silty sand with gravel (A-2-4) and very soft sandy clay (A-6). Below the fill materials, alluvial
deposits were encountered to depths ranging from 19 to 19.5 feet below ground surface

Bridge No. 205 on SR 1764 over Mud Creek Henderson County, NC Page 2 of 5



(elevation of 2,067), consisting of very loose to dense silty sand and gravelly sand (A-2-4 and A-

1-b) and very soft to medium stiff sandy silt and clay (A-4 and A-7-5). Residual soils composed
of very loose to very dense silty sand (A-2-4) were encountered below the alluvial deposits and
extended to depths ranging from 59.5 to 79 feet (elevations of 2,026 to 2,007 feet). Weathered
rock (Gneiss) was encountered below the residual soil and extended to the boring termination
depths ranging from 69 to 79 feet (elevations 0f 2,017 to 2,007 feet).

Borings near End Bent 2 encountered fill materials in the upper 3 to 6 feet, consisting of very
loose to loose silty sand with gravel (A-2-4). Below these fill materials, alluvial deposits were
encountered to depths ranging from 19 to 24 feet below ground surface (elevations of 2,066 to
2,061 feet), consisting of very loose to medium dense silty sand and gravelly sand (A-2-4 and A-

1-b) and very soft sandy clay (A-6 and A-7-5). Residual soils composed of loose to very dense’

silty sand (A-2-4) were encountered below the alluvial deposits and extended to depths ranging
from 59 to 76 feet (elevations of 2,026 to 2,000 feet). Weathered rock (Gneiss) was encountered
in boring EB2B below the residual soils and extended to the boring termination depth of 69 feet
(elevation 2,016 feet). Auger refusal was encountered in boring EB2A immediately below the
residual soil at a depth of 76 feet (elevation 2, 009 feet).

Groundwater levels encountered at the borings ranged from 7 to 8 feet below existing grade
(elevations of 2,077 to 2,078 feet). In addition, 2 to 3 feet of standing water was observed in Mud
Creek.

LABORATORY TESTING

Representative split-spoon samples were selected from soil test borings to verify visual field
classification and determine soil index properties. A total of nine split-spoon samples were
analyzed in our laboratory for natural moisture determination, Atterberg limits, and grain size
analysis. All testing was performed in accordance with the following American Society for
Testing and Materials (ASTM), (NCDOT) as modified and/or (AASHTO) procedures:

AASHTO T-88-00 (As Modified) “Particle Size Analysis of Soil”

AASHTO T-89-02 (As Modified) “Determining the Liquid Limits of Soil”

AASHTO T-90-00 “Determining the Plastic Limit and Plasticity of Soils”

AASHTO T-265-93 (2000) “Laboratory Determination of Moisture Content of Soils”

CONCLUSIONS

The results of our subsurface investigation indicate that the subsurface conditions consist
predominately of loose/soft man-placed fills and alluvial soils extending to depths ranging from
19 to 24 feet below ground surface (elevations of 2,061 to 2,067 feet). Weathered Gneiss was
encountered at depths ranging from 59 to 79 feet below ground surface (elevations of 2,026 to

2,007 feet). Considering the depth of competent bearing materials, it is anticipated that driven

HP steel piles will be suitable for support of End Bent 1. In addition, due to the close proximity
of End Bent 2 to the existing NS railroad tracks, we understand that drilled piers will be utilized.

The drilled piers will be designed to resist lateral earth pressures and railroad loading conditions

in addition to the bridge structure loads. Due to the close proximity of the railroad tracks,
temporary shoring is also anticipated at End Bent 2.

Bridge No. 205 on SR 1764 over Mud Creek - Henderson County, NC Page3of 5

FOUNDATION RECOMMENDATIONS

Based on the subsurface conditions and our analysis, End Bent 1 for the proposed bridge may be
supported by driven HP 12x53 steel piles and End Bent 2 by 48 inch diameter drilled piers. The -
piles for the End Bent 1 may be designed using an allowable capacity of 45 tons. The allowable:
pile capacity was estimated utilizing static methods and a safety factor of 2. The actual capacity
of the piles should be verified during installation using pile driving criteria, from wave equation
analysis, established by the Geotechnical Engineer. The piers for End Bent 2 should be designed
to bear in weathered rock or rock at elevations ranging from 2,009 to 2,026 feet and have a tip
elevation no higher than 2,007 feet (LT) and 2,025 (RT). The piers should also be designed
using an allowable capacity of 230 tons with a safety factor of 2.5. For more mfonna’non, refer

* to the attached “Summary of Foundation Recommendations”.

The piles and piers shall be spaced at a minimum of three times the pile diameter to prevent
reductions due to group effects. During construction of the pile cap at End Bent 1, the
embankment soils should be laid back at no steeper than (2H:1V) or as required by OSHA
Temporary shoring is anticipated for the construction of End Bent 2 adjacent to the railroad
tracks. The design of the shoring should be based upon the soil parameters provided in. the
Appendix of this report. Backfill behind the end bent caps shall be replaced in accordance with
Section 410-8 and 410-9 of the Standard Specifications.

It should be noted that demolition of the existing bridge structure will require cutting off the
existing timber piles. There is a potential for the proposed piles and piers to encounter the
existing piles during construction. In such cases, the proposed piles or plers may need to be
offset to reach the desired bearing material.

From the information provided, we understand the structure will be constructed at or near

existing site grades. Provided that the embankments are constructed in accordance with NCDOT

specifications and suitable slope protection measures are incorporated, the slopes may be
reconstructed as planned.

CLOSURE

Recommendations and evaluations provided by Tierra, Inc. are based on the Plans printed on
August 8, 2006, Bridge Survey & Hydraulic Design Report and structural design calculations
dated March 29, 2007. Modifications of our recommendations and evaluations may be required
if there are changes to the design or location of the structure. Recommendations in this report
are based on data obtained from soil borings. ‘The nature and extent of variations between
borings may not become evident until construction.

" Bridge No. 205 on SR 1764 over Mud Creek Henderson County, NC Page 4 of 5
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SUMMARY OF FOUNDATION RECOMMENDATIONS

NCDOT PROJ.NO..  MA14013B PROJECT DESCRIPTION: Bridge #205 on SR 1764
T.LP. NO.: (Old Spartanburg HWY) over Mud Creek
COUNTY: Henderson
STATION: 13+68 -L~ o e
SEAL
:
i
i
PREPARED BY: SWH DATE: 05/7/06 1
i
CHECKER: GL_ - DATE: __ 5/10/07 i
:
i
1 H
FOUNDATION ALLOWABLE FOUNDATION
STATION TYPE LOAD DETAILS
'END Cap on Assumed Bottom of Cap = 2,081 ft+
BENT 1 13437 -L- HP 12x53 Steel 50 tons/Pile Recommended Length of Pile = 65 ft (LT)
Pile Recommended Length of Pile = 60 ft (RT)
Assumed Bottom of Cap = 2,081 ft +
Assumed Top of Pier = 2,080 ft
END i Tip Elevation No Higher Than = 2,007 ft (LT)
BENT 2 13+99 -1~ 48 Drilled Pier 230 tons/Pier Recommended Length of Pier =74 ft (LT)
: Tip Elevation No Higher Than = 2,025 ft (RT)
Recommended Length of Pier = 56 ft (RT)

COMMENTS & NOTES

(Attached)

MA14013, Henderson County
- Bridge # 205 on SR 1764 over Mud Creek
6211-05-049

Note on Plans:

1.

2,

3.

[ 7,
5.
6.

7
8.
9.
1

11.

Drive piles at End Bent No. 1 to a required bearing capacity of 100 tons per pile. The required bearing
capacity is equal to the allowable bearing capacity with a minimum factor of safety of two. ' ’
The allowable bearing capacity for piles at End Bent No. 1 is 50 tons per pile,

Steel pile points (with teeth) are required for stee] piles at End Bent No. 1. See Section 450 of the
Standard Specifications.

Drilled piers at End Bent No. 2 are designed for both skin friction and end bearing. Check field
conditions for the required end bearing capacity of 20 tsf.

Drilled piers at End Bent No.2 are designed for an applied load of 195 tons at the top of the column.
Drilled piers at End Bent No. 2 shall extend to an elevation no higher than 2,007 ft (LT) and 2,025 ft
(RT), satisfy the required end bearing capacity, and have a minimum penetration of 1 ft into rock or
weathered rock as defined by the Drilled Piers Special Provision.

. SPT testing is not required to determine the end bearing capacity of the drilled piers at End Bent No. 2.

Slurry construction is required for drilled piers at End Bent No. 2. See Drilled Piers Special Provision.
Do not use polymer slurry for drilled piers at End Bent No. 2.

0. SID inspections are required to inspect the bottom cleanliness of the dnlled piers at Bnd Bent No.2. See

Drilled Piers Special Provision.
CSL tubes are required and CSL testing may be required for the drilled piers. The Engineer wzll
determine the need for CSL testing. See Crosshole Sonic Logging Special Provision.

12. For drilled piers, see Drilled Piers Special Provision.

Comments:

1.

2.
3.

wit -
-2

Considering a maximum lateral force of 27.9 kips, the elevation of the point of fixity for End BentNo. 1
is 2,052 ft.

Cutting off of the existing timber piles below the proposed pile cap levels will be required.

The proposed piles/piers may encounter the existing timber piles and need to be offset.



DRILLED PIER PAY ITEM QUANTITIES .

PROJECT NO. . DATE 5/10/2007
TIP NO. DESIGNED BY SWH
COUNTY HENDERSON CHECKEDBY GWL
STATION

DESCRIPTION Br. # 205 on SR 1764 over Mud Creek

NUMBER OF BENTS WITH DRILLED PIERS 1
NUMBER OF PIERS PER BENT 4

DRILLED PIER PAY ITEMS
PERMANENT ,
STEEL CASING 48" DIA. CROSSHOLE
-| FOR 48" DIA. |DRILLED PIERS| SPT ~ SID. SONIC . CSL
| DRILLED PIER | NOT IN SOIL |TESTING|INSPECTION{ LOGGING* |TUBES*
END BENT # | (yes/no/maybe) (feet) (each) (each) (each) (yes/no)
2 No 4 4 4 YES
TOTALS| 4 0 4 4 )

* Pay items, "Crosshole Sonic Logging" and "CSL Tubes" are not required unless CSL testing is required with a Note on Plans.
Blanks or no represent quantity of zero.

If permanent steel casing is required or may be required, Structure Design should calculate the pay item quantity, "Permanent Steel
Casing for ___ Dia, Drilled Pier", as the difference between the top of drilled pier elevation or the top of permanent steel casing
elevation (whichever is lower) and the elevation the permanent steel casing can not extend below as shown with a Note on Plans,

Structure Design should determine the pay item quantity, "___ Dia. Drilled Piers in Soil", based upon the total drilled pier length
per bent minus the *___ Dia. Drilled Piers not in Soil" per bent shown in the table above.

If CSL tubes are required, Structure design should calculate the pay item quantity, "CSL Tubes", as follows:

"CSL Tubes" per bent = (drilled pier length + 2.5 feet) x number of CSL tubes per pier

The number of CSL tubes per pier is dependent upon the drilled pier diameter. For drilled piers with a diameter of 5 feet or less,
use 4 tubes. For drilled piers with a diameter greater than 5 feet, use 6 tubes.
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N.C.D.O.T. GEOTECHNICAL UNIT

NCDOY_BORE 05-049.GP.J NCDOT.GDT 5/1007

IERRA 2736 ROWLAND ROAD ,
ENGINEBRING -l - M N
one (919) ax (O19) 871 SHEET 1 OF 1
PROJECT NO.  6211-05-049 | b, | COUNTY HENDERSON | GEOLOGIST P. ZHANG
SITEDESCRIPTION BRIDGE #205 ON SR 1764 (OLD SPARTANBURG HWY) OVER MUD CREEK GROUND WATER (ft)

‘| BORING NO. EB1A IBORING LOCATION 13+32 OFFSET 17'LT ]ALIGNMENT -L- O HR. 8.0
COLLARELEV. 2086ft | NORTHING : EASTING . 24 HR. 7.5
TOTALDEPTH 79.3 DRILL MACHINE CME 55 ] DRILL METHOD  HSA HAMMER TYPE AUTO
DATE STARTED  6-1-06 |COMPLETED 6-1-06 |suRFACE WATER DEPTH -N/A ’

ELEV. {DEPTH|  BLOWCOUNT BLOWS PER FOOT savp. | /1 L
) SOIL AND ROCK DESCRIPTION
) | ) | o5 fosn}ost|0 20 4 80 80 00| NO. | ol @
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N.C.D.0.T. GEOTEGHNICAL UNIT

JERRA 2736 ROWLAND ROAD ‘
R e »
ENGINEE " Phone N o :
@19 ax (919) SHEET 1 OF 1
PROJECT NO. 6211-05-048 {m. icoumv HENDERSCN ] GEOLOGIST P. ZHANG
SITE DESCRIPTION BRIDGE #205 ON SR 1764 (OLD SPARTANBURG HWY) OVER MUD CREEK GROUND WATER (ft)
BORING NO. EBI1B IBOR!NG LOCATION 13+43 OFFSET 20'RT {ALIGNMENT -L- OHR 8.4
COLLARELEV. 2086ft | NORTHING | EASTING 24 HR. BACKFILL
TOTALDEPTH 69.2 ft DRILL MACHINE CME 55 }DRILL METHOD  HSA HAMMER TYPE AUTO
DATE STARTED  6-1-06 }COMPLETED 6-1-06 lSURFACE WATERDEPTH N/A
ELEV. |DEPTH|  BLOWCOUNT BLOWS PER FOOT save, [W é ' SOIL AND ROCK DESCRIPTION
) | | osn | ost | ost |0 20 4 80 8 100l No. | Aol 6
2086.0: “
2085 -F—H0———— - -+ - - EXISTING-GROUND - 720658 \GRAVEL 089
T as : 2 e T i - FILL: BROWN AND TAN, LOOSE, SILTY SAND
o . 5 sosrs (A2-4), MICACEOUS .
go-]62 20800 ALLUV: BLACK, MED. STIFF, SANDY SILT 6.0l
20801 WO [WoR |4 553 56.8% (A4
L 85 ALLUV- BLACK V, SOFT, SANDY CLAY
F WOH |WOR | 2 M 20765 (A7-5) » o4
T ALLUV: GRAY, V. LOOSE 10 DENSE, SILTY
20785 T SAND (A-2-4)
I 135 :
¥ 5 |16 | 16 20745 14,
T ALLUV: TAN AND WHITE, DENSE, GRAVELL éf
20701 SAND {A-1-b) .
Y
£ 2067.0 18,
I T4l s w RES: TAN, GREEN.AND WHITE, LOOSE 70 29
2085 V. DENSE, SILTY SAND (A-2-4), MICACEOUS
1 235
I WOH | WOH [ 8§84 | W
2080
L 285
I 2 1 3 w
2055
+ 33.5
T 5 4 85 w
2050-+
I 385
T 3 4 ] w
20451
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T 3 5 ] M
2040-::
1 485
T 20 34 56 M
2035+
4 B35
f 7 8 | 14 w
2030~
+ £8.6
. F 16 | 34 | 603 M 20265 _sos|
T WR: GREEN AND WHITE, GNEISS
2025+ L
I 635 C
T 35 | 603 M 3
2020+ -
I ess5 , =
o v —TTE B 2068 - 69.2
I R T7® L BORING TERMINATED AT 68.2 IN Wik
T — GNEISS




NCD.OT CGEQTECHNICAL UNIT

T e s e e MG DAL O
TIERRA 2736 ROWLAND ROAD -
s R RGO W -
SHEET 1 OF 1
PROJECT NO. 6211-05-049 | ID. | COUNTY HENDERSON | GEOLOGIST P. ZHANG -
SITE DESCRIPTION BRIDGE #205 ON SR 1764 (OLD SPARTANBURG HWY) OVER MUD CREEK GROUND WATER (ft)
BORING NO. EB2A | BORING LOCATION _13+96 OFFSET 34' LT | ALIGNMENT -L- OHR. 8.0
COLLARELEV. 2085ft | NORTHING EASTING ' 24HR 7.8

TOTAL DEPTH 762

DRILL MACHINE CME 55

| DRILLMETHOD  HsA

| HAMMER TYPE  AUTO

DATE STARTED 6-1-08

| COMPLETED 6-1-06

| SURFACE WATER DEPTH N/A

NCDOT_BORE 05-049.GPJ NCDOT.GDT 5/10/07

ELEV. | DEPTH| BLOWCOUNT - BLOWS PER FOOT savr. W /1L
0 % 4 o 100 ) SOIL AND ROCK DESCRIPTION
@ | @ | ost | osr | o5 |0 X ; ) 0! NO. |Avoll G
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1.0 20880 \BALLAST
- 2 1 2 Mo FILL: BROWN AND TAN, V. LOOSE, SILTY
pos | : i " - SAND (A-2-4) WITH GRAVEL
2080 g0 o070 6
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I 85 L (AT
+ 1 3 3 w [.20755 ¢ ) 9.5
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L 135 L
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2045-:-'
L 435
¥ 7 3 | 4 w
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F 1 7] 8 w
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I 538
¥ R B S w
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I e3s
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2015
L 735
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T BOL0 C AUGER REFUSAL AT 76.2 BELOW EXISTING
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- .. .N.C.D.O.T.GEOTECHNICAL UNIT. .. . .

' BORING LOG
JERRA 2736 ROWLAND ROAD
aeorsemicar + vavemars]  RALEIGH, NORTH CAROLINA 27615 i
ENGINEERING Phone (919) 871-0800 Fax (919) 871-0803 SHEET 1 OF 1
PROJECT NO, 6211-05-049 ! 1D, l COUNTY HENDERSON ! GEOLOGIST P.ZHANG
SITE DESCRIPTION BRIDGE #205 ON SR 1764 (OLD SPARTANBURG HWY) OVER MUD CREEK GROUND WATER (it)
BORING NO. EB2B | BORING LOCATION 14+10 OFFSET 29'RT | ALIGNMENT  -L- 0 HR. 7.0
COLLARELEV. 2085t NORTHING EASTING 24 HR. BACKFILL
TOTALDEPTH 68.7 ft DRILL MACHINE CME 55 ‘ DRILLMETHOD HSA HAMMERTYPE AUTO
DATE STARTED  6-1-08 | COMPLETED 6-1-06 | SURFACE WATER DEPTH N/A ’
ELEV. |DEPTH|  BLOWGOUNT BLOWS PER FOOT savp. [V /1 L
o SOIL AND ROCK DESCRIPTION
(M | @ |osn | osn|osn {0 20 40 80 1000 No. | Aol 6
2085.0 EXISTING GROUND — 0.0¢
r » ' FILL: TAN AND BLAGK, LOOSE, SILTY SAND
o173 2 | 3 571 M (A-2-4), MICACEOUS a0
T WOH [ WOH} 1, w ALLUV: TAN AND BROWN, V. SOFT, SANDY
20801 g0 CLAY (A-6) 6.0
¥ Wor | WoH | WoH Y ALTUV: TAN AND GRAY, V. LOOSE, SILTY
[ 85 SAND (A-2-4), MICACEQUS o
2075 LI N w ALLUV: TAN AND WHITE, LOOSE, GRAVELLY
T SAND (A-1-0)
L 438
T 2 2 1 20705 14.5
20704 ALLUV: TAN AND GRAY, V. LOOSE 70
T LOOSE, SILTY SAND (A-2-4), MICACEOUS
I 485
208 5_5 ' 2 2 2 88-8
F 285 3 5 7 2061.0 24.0
P RES. TAN, GRAY, AND WHITE, LOOSE TO V.
T DENSE, SILTY SAND (A-24), MICACEOUS
L 285
20551 2 2 3 SS-8
L a5
f 516 ]
2050—:
I ass ‘
204 5_: 7 14 22
I 435
and0L N T T
I 485
2005 ] O T
I 535
20§ 51 8 | 13
I 585
£ 2026.0° . 59.0
2025+ % |04 VR WHITE, GREEN AND GRAY, GNEISS |
T sas -
3 5 | 442 -
20201 -
L gss L 0163 , £8.7
I o012 il BORING TERMINATED AT 68.7' IN WR:
T - GNEISS




TIERRA, INC.

2736 ROWLAND RD. RALEIGH, NORTH CAROLINA 27615

_ SOIL CLASSIFICAT ION AND GRADATION SHEET

BRIDGE #205 ON SR 1764 OVER MUD CREEK
NCDOT PROJECT NO: '

HENDERSON COUNTY

| TIERRA, INC. PROJECT NO: 6211-05-049

BORING # | SAMPLE# nrua F TOTAL SAMPLE ATTERBERG LIMIT
. BRSHTO Classification. ] MOISTURE: A ] Lauip PLASTIO PLASTIC!
sthgions | OFSET oeory reEm) CONTENT | wio | a0 g200 | LSMT | LiMT | INDEX ;
EB1A $5-1 :
Alb N/A 53 23 6 NP NP | NP
13432 | 17°LT 13.5-15.0
EB1A 8§8-2
A4 N/A 98 76 29 NP NP NP
13432 | 17°LT 48.5-50.0
EB1B §8-3
AT-5 56.3% 100 98 88 82 47 35 -
13443 | 20'RT 6.0-7.5
EB1B 554
A2-4 ' N/A 91 72 | 3 NP NP NP
13+43 | 20'RT 23.5-25.0
EB2A 88-5
AT-5 58.1% 100 98 72 67 40 27
13496 | 34'LT 6.0-7.5
EB2A 8$5-6
A-24 N/A 92 75 33 NP NP NP
13496 | 34'LT 33.5-35.0 :
EB2B $8-7 . .
A24 N/A 92 73 33 | NP | NP NP
14410 | 20'RT 1.0-2.5
EB2B $5-8
A-24 N/A 73 54 27 Np NP NP
14410 | 29'RT 18,5-20.0
EB2B $5.9 .
A2-4 N/A 85 64 18 -NP NP NP
14+10 | 29'RT | 28.5-30,0




SHEET_ 16 _

T
\ NorrH CAROLINA DEPARTMENT oF TRANSPORTATION ' . FIELD . . .DESIGN INFORMATION-
/ GEOTECHNICAL ENGINEERING UNIT SCOUR REPORT Channel Bed Material(7): SAND
WBS: TiP: COUNTY: HENDERSON : Channel Bank Material(8): SAND
DESCRIPTION(1): BR # 205 ON SR 1764 OVER MUD CREEK : ,
Channel Bank Cover(8): TREES, BUSHES AND GRASS
EXISTING BRIDGE Floodplain Width(10): APPROXIMATELY 200 FEET
Information from: Field Inspection _ X Microfilm (reel pos: )
Other (explain) . ) Floodplain Cover(11): TREES, BUSHES AND GRASS
Bridge No.: 205 Length: 46 Total Bents: 3 Bents in Channel: 1 Bents in Floodplain: 2 _ Stream is(12): Aggrading Degrading X Static
Foundation Type: TIBER PILES '
' Channe! Migration Tendency(13): TOWARDS EAST
EVIDENCE OF SCOUR(2) - ;
Abutments or End Bent Slopes: VISABLE @ EB2B : ‘ Observations and Other Comments: NONE
Interior Bents: VISABLE Reported by: PAUL ZHANG Date: 6/1/2006
' . TIERRA, INC.
Channel Bed: VISABLE ‘ iy DESIGN SCOUR ELEVATIONS(14) Feet Meters
» A BENTS
Channel Bank: VISABLE B1 B2 B3 B4
. : : SB Lanes, Lt
; -8B Lanes, Rt
EXISTING SCOUR PROTECTION . NB Lanes, Lt
Type(3): RIPRAP @EB1B AND EB2B : . NB Lanes, Rt
Extent(4): 5 TO 20' DOWNSTREAM A
Comparison of DSE to Hydraulics Unit theoretical scour:
Effectiveness{5): FAIRLY GOOD
Obstructions(6): SOME DEBRIS IN THE CHANNEL
DSE determined by: , Date:
INSTRUCTIONS :
1 Describe the specific site's location, including route number and body of water crossed. ' SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations). : Bed or Bank| Channel Bank
3 Note existing scour protection (e.g. rip rap). Sample No. $S-8 8S8-7
4 Describe extent of existing scour protection. Retained #4 31 3
5 Describe whether or not the scour protection appears to be working. Passed #10 53 92
6 Note obstructions such as dams, fallen trees, debris at bents, efc. ‘ : Passed #40 23 73
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report. Passed #200 6 33
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report, Coarse Sand 30 19
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none). Fine Sand 17 40
10 Determine the approximate floodplain width from field observation or a topographic map. ) Silt
11 Describe the material covering the floodplain (e.g. grass, trees, crops). ' ' Clay 6 33
12 Use professional judgement to specify if the stream is degrading, aggrading, or stafic. LL NP NP
13 Describe potential and direction of the stream to migrate laterally during the bridge’s life (approx. 100 years). Pi NP NP
14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This AASHTO A-1-b A-2-4
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics Station 13+32 14+10
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring Offset 17' LT 29'RT
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation, Depth}{ 13.5-15.0 1.0-2.5
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing

structures, other tests deemed appropriate, and overall geologic conditions at the site. v Template Revised 02/07/06



2736 ROWLAND RD. RALEIGH, NORTH CAROLINA 27615

BRIDGE #205 ON SR 1764 OVER MUD CREEK
HENDERSON COUNTY
NCDOT PROJECT NO: .
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GRAIN SIZE DISTRIBUTION CURVE g

i

3" 2" 15" 1% 3/4" 12" 3/8" #4 #10 #20 #40 #60 #100 #200 :

100y T T
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b 90 \ g
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1GRA!N SIZE in millimetexg

crben ety

AASHTO M-145 Classification of Soil for Engineering Purposes

Gravel <3"and > #10 Coarse Sand < #10 and > #40 Cu=D60/D10
Fine Sand < #40 and >#200 Cec= (D30)*2/ (D10 x D60)

BORING #: EB1A SAMPLE # SS-1 DEPTH: 13.5-15.0

WHITE AND TAN SAND (A-1-b)
% PASSING #200 SIEVE: 6%

NATURAL MOISTURE CONTENT NlA

A’Afrfrnmm"b G LIYHT
LIQUID LIMIT
PLASTIC LIMIT
PLASTIC INDEX
" TIERRA,ING, PRDJECT#6211:05049 —  ~— ~  ° ~

TIERRA, INC.

2736 ROWLAND RD. RALEIGH, NORTH CAROLINA 27615

BRIDGE #205 ON SR 1764 OVER MUD CREEK
HENDERSON COUNTY

NCDOT PROJECT NO:.

GRAIN SIZE DISTRIBUTION CURVE

3% 2" 4.5Y {"34" 4/2" 3/8" #4  #10 #20 #40 #60.#100 #200 C

100 ot ik g f ot bty . /
90 ~ ]
80 ™ : o
70-- N

. 604 X

50 —— X
40 AN

PERCENT PASSING

30 4

400 10 ' 1 04 0.01 0.001
GRAIN SIZE in millimetersl

SRS et % %
AASHTO M-145 Classlf‘ ication of Soll for Engineenng Purposes

Gravel <3"and > #10 Coarse Sand <#10 and > #40 Cu=D60/D1i0

Flne Sand < #40 a d > #200 Cc (DSO)AZ ! (D1 0 x Dso)

BORING#  EB2B SAMPLE#:  S6.7 DEPTH 1.0-2.5

TAN AND GRAY SILTY SAND (A-2-4)-
% PASSING #200 SIEVE: 33%

NATURAL MOISTURE CONTENT = N/A

_ ATTORBERG LIMIT (- #40:Material ]
LIQUID LIMIT NP
PLASTIC LIMIT NP
PLASTIC INDEX - NP

TIERRA, ING: PROJECT #: 6219-05-048



PHOTO 1: CENTERLINE PROFILE (-L-), LOOKING UPSTATION.

’ PHOTO 2: MUD CREEK, LOOKING UPSTREAM

SITE PHOTOGRAPHS

NCDOT PROJECT #:
HENDERSON CO.,NC
BRIDGE # 205 ON SR 1764 (OLD SPARTANBURG HWY)
' OVER MUD CREEK

TIERRA, INC.
2736 ROWLAND RD.
RALEIGH, NC27615
PHONE (919) 871.0800

FAX (919) 871.0803
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PHOTO 3: END BENT 1, LOOKING FROM RIGHT TO LEFT.
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PHOTO 4: END BENT 2, LOOKING FROM LEFT TO RIGHT.

SITE PHOTOGRAPHS

NCDOT PROJECT #:
'HENDERSON CO., NC
BRIDGE # 205 ON SR 1764 (OLD SPARTANBURG HWY)
OVER MUD CREEK

TIERRA, INC,
2736 ROWLAND RD.
RALEIGH, NC21618
PHONE (919) 871-0800
FAX (919) 871-0803




