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NC License #F-0266
September 8, 2014

Mr. Hardy Willis, P.E.

Vaughn & Melton Consulting Engineers
1318-F Patton Avenue

Asheville, North Carolina 28806

Re: Subsurface Investigation and Bridge Foundation Design Recommendations
Bridge Structure No. 870064 on SR 1313 over North Fork Flat Creek
WBS Element No.:  45360.1.36

TIP No.: BD-5114A)

County: Transylvania

F&R Project No.: 63P-0310-8764
Dear Mr. Willis,

Froehling & Robertson, Inc. (F&R) has completed the subsurface investigation and bridge
foundation design recommendations for the new structure proposed on SR 1313 over North
Fork Flat Creek. Our design is based on information provided to us by Vaughn & Melton. This
work was performed in general accordance with F&R’s Proposal No. 1363-164G, dated August
9, 2012. This report contains the foundation recommendations, Structure Subsurface
Investigation Report, and supporting calculations.

Please do not hesitate to contact us if you have any questions regarding this report or if you
need additional services.

Sincerely,

FROEHLING & ROBERTSON, INC.
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APPENDIX A

FOUNDATION RECOMMENDATIONS




FOUNDATION RECOMMENDATIONS

WAS # 45360.1.36 DESCRIPTION Structure No. 870064 on SR 1313 over
North Fork Flat Creek
T.I.P. NO. BD-5114A]
R SEAL Xy ?ﬂyi
COUNTY Transylvania A 2p
é\@ QS \n\“gﬂ ﬁO{/ %'&
STATION 15+90.36 -L- 0°°, 2o, )
§ T SFESS 04:{% 2
i 7h %
F§C sEAL Y OB
E % 026917 § 8
= [ & =)
INITIALS DATE e %, Y
%%o ‘;a E%"" ggft?
DESIGN DMB Sep-14 B re R
CHECK MW Sep-14 SIGNATURE? 229 5300005 1/
REVISED
FACTORED
BENT STATION FOUNDATION TYPE MISCELLANEQUS D
RESISTANCE REAILS
: BOF Elevation: 2,699.4 +/- ft. (Upstream Side)
END BENT NO. 1 15467.86 Spread Foot
preachaatng 81TsF BOF Elevation: 2,703.3 +/- ft. (Downstream Side)
END BENT NO. 2 16+12.86 Spread Footing 8 TSF RPN 27028 &/~ 1 (Upstiegin Skie)

BOF Elevation: 2,699.8 +/- ft. (Downstream Side)

NOTES ON PLANS & COMMENTS

(See following page)




WBS # 45360.1.36 County Transylvania

FOUNDATION RECOMIVIENDATION NOTES ON PLANS

1) The spread foeotings are designed for a factored resistance of 8 TSF. Check field conditions for the reguired resistance
of 18 TSF just before placing concrete.

2}  Key spread footings at least 12" into rock with minimusm thickness as shown on the plans.

3)  The Scour Critical Elevation is the bottom of footing. Scour Critical Elevations are used to monitor possible scour
problems during the life of the structure,

FOUNDATION RECOVEVIENDATION COMMENTS

1) Spread footings must be ptaced on non-scourable rock. If adequate material is not encountered at the plan bottom of |
footing excavation, excavate down and embed footing a minimum ef 1-foot into non-scourable rock and backfill to |
the foundation bearing elevation with NCDOT Class A concrete or fower the foundation bearing efevation accordingly. |

|
2)  Anirregular or stoping rock surface is generally not a problem if it can be sufficiently cleaned to obtain a good bend |
between the rock and concrete. |

|

|
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APPENDIX B

STRUCTURE SUBSURFACE INVESTIGATION




STATE STATE PROJECT REFERENCE KO.

N.C. BD-5114AJ

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _#5360.1.36 F.A. PROJ. N/A
COUNTY _ Transylvania
PROJECT DESCRIPTION Bridge No. 870064 on SR 1313 (Golden Road)

over North Fork Flat Creek

CONTENTS PERSONNEL

SHEET DESCRIPTION J. Fowler
1 TITLE SHEET J. Usery
2, 2A LEGEND
3 SITE PLAN M. Brewer, E.I
4 BORING LOCATION PLAN
5-12 BORE LOG REPORTS, CORE LOG REPORTS, AND ROCK CORE PHOTOS

INVESTIGATED BY_FE&R, Inc.

CHECKED BY M. Walko, P.E.

SUBMITTED BY__ FGR, Inc.

DATE September 2014

CAUTION NOTICE

THE SUBSURFACE INFORUATION AND THE SUSSUSFACE INVESTIGATION DN WHCH IT IS BASED WERE MAOE FOR THE PURPOSE OF STUDY, FLANNKG, AND CESGM, AND NOT FOR CONSTRUCTION OR PAY PURPQSES.
THE VARIOUS FIELD B LOGS, ROCK CORES, AND SOL TEST DATA AVALABLE WAY BE REVEWED OR INSFECTED IN RALEISH BY CONTACTNG THE M. C. DEPARTWENT OF TRANSPORTATION,
CEOTECHNICAL ENGMNEERNG UNIT AT (53) TO7-£550. MEITHER THE SUSSURFACE PLANS AND REPORTS, NOR THE FIELD BUANG LOGS, ROCK CORES, OR SOL TEST DATA ARE PART OF THE CONTRACT.

CEMERAL SO AND ROCK STRATA DESCRPTIONS AND BNIICATED BOUNDARES ARE BASED ON A CEOTECHNCAL INTERFRETATION OF ALL AVAILABLE SUBSUAFACE DATA AnD UAY NOT RECESSARLY

REFLECT THE ACTUAL SUSSURFACE CONDITICNS EETWEEN BORNGS OR BETWEEN SAUPLED STRATA WITHN THE BOREHOLE, THE LAEORATCRY SAUPLE DATA AND THE M SITU ON-FLACE) TEST DATA CAM EE
RELIED OM ONLY TO THE DECREE OF RELMBALITY INHERENT (N THE STANDARD TEST METHDD. THE CBSERVED WATER LEVELS OR SOL MOSTURE COMDITIONS WDICATED M THE SUBSLRFACE

INVESTWGATIONS ARE AS RECORDED AT THE TME OF THE MVESTICATION, THESE WATER LEVELS OR SO WOISTURE CONDITIONS MAY VARY CONSDERABLY WITH TIME ACCORDNG TO CLINATIC CONDITIONS INCLUDNG
TEWPERATURES, PRECPITATION, AND WD, AS WELL AS OTHER NON-CLWATIC FACTORS.

THE BODER O CONTRACTOR 15 CAUTIONED THAT DETANLS SHOWN ON THE SUSSUSFACE PLANS ARE PRELIANARY ONLY AND N WANY CASES THE FIMNAL DESSN DETALS ARE OFFERENT. FOR BDONG

AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION FLANS AND DOCUMENTS FOR FMNAL DESHM INFORWATION CN THS FROJECT., THE DEPARTMENT DOES KOT WARRANT R CUARANTEE THE SUFFICENCY
OR ACCURACY OF THE WNVESTIGATION MADE, NOR THE MTERFRETATIONS MADE, CR OPINON OF THE DEPARTWENT AS TO THE TYPE OF VATERIALS AND CONTITIONS 70 BE ENCOUNTERED. THE EDDER OR
CONTRACTOR IS CAUTIONED TO MWAKE SUCH MDEFENDENT SUSSURFACE MNWESTICATIONS AS HE DEEWS KECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THS PROJECT. THE
CONTRACTOR SHALL HAVE KO CLAM FOR ADDITIONAL COVPENSATION CR FOR AM EXTENSON OF TIME FOR ANY FEASON RESULTHG FROM THE ACTUAL CONDITIDNS ENCOUNTERED AT THE SITE DFFERNG FROW

THOSE MOCATED N THE SUSSURFACE MFOIWATION.
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PROJECT REFERENCE WG, SHEET MO,

B8D-5l4AJ 2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL. BESCRIPTION

GRADATION

SO 1S CONSIDERED TO 8E THE UNCONSOLIDATED, SEMI-CONSCUIDATED, D8 WEATHERED EARTH HATERIALS
THAT CAN BE PERETRATED WITH & LONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THeR

142 BLOWS PER FOOT ACCORDING 10 STANDARD PERETRATION TEST (AASHTO T225, ASTH D-1585, SO
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GEMERALLY SHALL INCLUDE:

MELL CRADED. - [MDICATES A G000 REPRESENTATION GF PARTICLE SIZES FROM FINE TO COARSE.
(LKIFORM - IRDICATES THAY SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
FOORLY GRADED)

CoP-GRADED - ]NCI]CA'IES A HIXTURE OF IRFORM PARTICLES OF Tw0 OR MORE SI1ZES.

ANGULARITY OF GRAINS

CORSISTENCY, COLOR, TEXTLRE, MOISTURE, AASHTO CLASSIFICATION, AMD GTHER PEATHENT FACTORS SUCH
A5 HIEERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STWFF, CRACSRIY QU VST 74 WTERSEIED FARE S8Q LNERSKIMY PUSTE AT-6

THE ANGULARITY OR ROLNDNESS OF SDIL GRAING IS DESIGNATED BY THE JERMS ANGULAR,
SUBANGUL AR, SUBROUNGED, 0R ROLNDED.

PI OF A-7-5 SUBGROUP 1S == LL - 38 ;Pl OF A-7-6 SUBGROUP IS = LL - 30

SOIL LEGEND AND AASHTO_CLASSIFICATION MINERALOGICAL COMPOSITION
GEMNERAL GRANULAR MATERIALS SILT-CLAY MATERIALS DRGANIC MATERIALS MINERAL HAMES SUCH AS OQUARTZ, FELDSPAR, MICA, TALC, KACL[H, ETC. ARE USED JN DBESCRIPTIDNS
CLASS. {5 35% PASSING =201 > 35% PASSING =202) ’ WIEKEVER THEY ASE CONSIDERED OF SIGNIFICANCE,
RO 43 | A-2 a4 FaBlas] A7) a-1,4-2 | A4 A5 COMPRESSIBILITY
w7 -6 -
CLASS. 4-2-51A-2-7 Ayl A |ABAT SLICHTEY COMPRESSIBLE LIGUHD LIMIT LESS FHan 31
5 g NI MGIERATELY COMPRESSIBLE LIGHD LTMIT £0u41, 30 31-5¢
SYHBOL b NN R KIGHLY COMPRESSIBLE L1GGI0 LIMIT GREATER THAN G0
% PASSING StLT- PERCENTAGE OF MATERIAL
*la GRANUL AR MUCK, GRANULAR  SILT - CLAY
av
- 4a sans | comv | eear CAGRC HATERIL SaILS sais QIHER NATERIEL,
= 200 I8 HX |3 Hxi35 )5S M35 W as ] 5s my) 38 K3 bt TRALE OF DRGANIC MATIER 2 -y 3 - 8% TRACE 1- i
: LITTLE GAGANIC MATTER 3-5% 8- 122 LITILE 1A - z8%
;{:Sffmlil':&x . 4@ Mi[ 4 kot {4 vecf o Mo [ b [ 48 b Jaa b [ e e SOILS WITH MODERATELY (RGANIE § - 192 12 - 2e% SOME 20 - 35%
e L L T el L LR R 1] SR gLy | MIGHLY DRGANIC ner ea HIGHLY 35% AND ABOVE
GROP IHDEX 8 o [} e | oomx [12 boefs sy "M“‘T‘;EBF DRGARIC GROUND WATER
L
AvOLE SOILS
ﬁ&ﬂs ;ﬂ;'_fﬁ eme b OSILTY 08 CLAYEY SHTY CLAYEY QRGANIC . WATER LEVEL IN BORE HOLE TMMEQIATELY AFTER DRILLING
' MATTER
wAERILS | swn (SB[ CRAVEL AND SaHD { SG0S | SGRS v _ STAYIC WATER LEVEL oFTER 24 waums
FEH RATIG
i EXCELLENT 10 6000 FaIR TO POOR Fg'[;mm oo |asrrese Mew. PEACKED WATER, SATURATED ZONE, DR WATER BEARING STRATA
QBRE

SPAIKG OR SEEP

SOIL MOISTURE - CORRELATION OF TERMS
S0IL. MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTICH

CONSISTENCY DR DENSENESS MISCEELANEQUS SYMBOLS
-~ RANGE OF STANDSRD | RANGE OF URCONFIRED e
FRUARY SOIL Typg | COESCINESE DR ppcmation REGISTENGE|  COMPRESSIVE STRENGTH ROADWAY EMBAWOENT (RES @p oo TEST BORING {} o cong
B-GALUEY (TONS/FE 1 WITH SGIL DESCAIPTION prig-
CENERALLY veRr Loose L SOIL SYMEOL & eueen somms (O 7 tevaLlE
GRANUL R
SATERTEL MEOILM DENSE 18 10 32 Hsa ERTIFICIAL FTLL (AF1 OTHER {:} COE BORING SPT REFUSAL
(ION-COHESIVEL DENSE 3B TO 52 THAN ROADWAY EMBANKMENT
VERY DEKSE ¥58 ""O
MONITORING WELL
VERY SOET ) prp w—= e [NFERRED SOIL BOUMDARY
SENERALLY SCFT 2104 625 10 058 TR=Tr.  INFERREQ ROCK LINE PIEZOMETER
SILT-CLAY MEDIUM STLFE 4108 8.5 70 14 S A raiation
MATERIAL STIFF 8 10 5 1 T2 Trryed ALLUVIAL SOIL BOUNDARY SLOPE INAICATOR
{EGHESIVE) VERY STIFF 15 10 33 2704 v O Sstaianon
HARD >3a 54 a5 DIP b DIP DIRECTION OF
ROCK STRUCTURES T
TEXTURE OR GRAIN SIZE © B o prisrseeren e
i,5. 578, SIEVE SIZE 4 1] 44 £2 28a 273 - SOUNDING ROO
OPERIKG 000 476 208 8.42 825 0Q/5 0053
pyw— " ABBREVIATIONS
AGULDER CO8BLE GRAVEL PO e SILT ctay &R - AUGER REFUSAL ERAGS. - FRAGHENTS & - MOISTURE CONTENT
(BLOR.Y £0a.) LRy {CSE. 8D & 503 W] [{=I0] BT - BORING TERMINATED HI. - HIGHLY ¥ - VERY
" — CL.- LAY MED. - MEOIUM WEA. - WEATHERED
CRAIN ;;;" 3133 75 28 8.25 pes  eees CPT - CONE PENCTRATION TEST  MICA, - MICACEGUS 7 - UNIT MEIGHT
Sl - 3 MGD. - MODERATELY

CSE. - COARSE
CT - CORING TERMINATED NP~ NOM PLASTIC

{7 - DILATOMETER TEST ORG. ~ CHCARIC

OPT - DYHAMIC PENETRATION TEST PMT - PRESSUREMETER TEST

¥4~ DRY LHIT WEIGHT

Ak A AT
S - Bk

DESCRIPTIONS MAY IRCLUBE £OL0R 0R COLOR COMBINATIONS (TAN, RED, YELLOW-BRIRN, BLUE-GRAYL
MOOIFIERS SUCH A% LIGHT, DARK, STREAXED, ETC. ARE USED TD DESCRIBE APPEARANCE.

VANE SHEAR TEST

IATTEABERG LIMITS DESCAIPT - e
! 1PTioe e - vOIO RATIO SAP, - SAPROLITIC gf N zfgavspﬁ%;
* - SATURATED - USUALLY ©I0RHIG: VERY WET, USUALLY EMBANC, - EMBANGHENT SO, - SaMy RS - ROCK
(54T FROM BELOM THE GROUND WATER Tamg | F - FINE SL.- SLT, SILTY RY - RECOMPACTED TRIAXIAL
L | elosin LT FOSS. - FOSSILIFEROUS SLL - SLIGHTLY CER - CALIFORNIA BEARING
BLASTIC SEMISOLED RECUTES DRI 10 FRAC, - FRACTURED, FRACTURES TCR - TRICOME REFUSAL RaTIO
s Y
Rf;i?e - WET - o ATTAIN BRTIMUM MOISTURE EOQUIPMENT USED BN SUBJECT PROJECT
pl L PLasTic LT
CAILL UMITSE ADVANCING TODLSY HAMMER TYPE
4.1 OPTIMUM MOISTURE - MOIST « o SOLI0; AT OF NEAR OPTIMUM MOISTURE [] cear ours anoratic  [T] ML
st L swnxace LT MOSILE B
REDUIRES ADDITIONAL WATER TQ ﬂ &' CONTINUOUS FLIGHT AUGER CORE S126s
- pRY - @ ATTaln OPTIME MOISTURE [ exe & HOLLOW AIGERS a
PLASTICITY [} ove-seox [ sern racen rower airs [x}n.02
FLASTICITY INDEX (°h DRY STRENGTH D 1LNG.-CARBIDE INSERTS D'*f
RONPLASTIC 65 VERY LOw DE-75
LOW FLASTICITY 515 SLIGHT [J ewems [ wr aovencen ETTE
VED. PLASTICITY 15-25 HEDIUM . +
Hicn B AR TIE Ty - i ] roatesie waisr TRICOHE 2415416 TsteeL Teems | [] post s niccen
COlGR ] O] taseee " Tugai,-CaRa, L] w0 ucen
CoRE BIT % SOUNDING ROD

REVISED 09/23/0%




PROJECT REFERENCE MO, SHEET N0.
BD-514AJ 24

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
501, ANB ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

ROCK DESERIPTION TERMS AND DEFINITIONS

TAHD ROCK 13 TiOW-COASTAL FLATY WATERIAL THAT IF TESTED, VOULD YIELD SPT FEFUSAL. AN (NFERREQ " N
ROCK LINE INDICATES THE LEVEL AT WHICH HON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUYIM @LLUVA - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
SPT REFLSAL |S PEAETRATION BY A SPLIT SPOON SAMPLER EGUAL TO OR LESS THAN G| FODT PER £9 BLOWS, |ACUIFER - A WATER GEARING FORMATION OR STRATA,

H N 1 AN HAT + THE TRANRITION i AND R TEN
éu-! ig;ﬁgé;l.mp&_m ERTAL, THE TRANSITICD BEIWEEH SCIL AHD ROCK IS CFTEN REPRESENTED 8Y A 20k SRENACEOUS - AFPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ROCK MATERIALS ARE TYPICALLY DIVIOED AS FOLLOWS: ERGILLACEOUS - APPLIED TO ALL ROUKS O SUBSTANCES COMPOSED OF (LAY RINERALS,
VEATHERED m NON-COASTAL PLAIN MATERIEL THAT YOULO YIELD S°T N VALUES > 100 OR HAVING A NOTASLE PROPCRTION OF CLAY IN THEIR COMPOSITION,AS SHALE, SLATE,ETC.
ROCK (WRi BLOWS PER FOCT IF FESTED. SRTESIAN - GROUND WATER THAT IS LMNDER SUFFICIENT PRESSURE TO RISE aBOVE THE LEVEL
CRYSTALLTE FIE 1D COMEE CRAT IOECUS A0 METARDAIE G TrAT AT WHICH 1T 1S ENCOUNTERED, BUT WHICH DOES MOT KECESSARILY RISE TO DR ABGYE THE
Rﬂgk ltﬂlh WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.

GNETSS, GABERE, SCKIST, ETC, CELCAREQUS (CALCY - SOILS THAT CONTAM APPRECIABLE AMOUNTS OF CALCIUM CARBOMATE,
FINE 10 COARSE GRAIN METAMORFRIC AN -COAST
RO-CRISTALLIND s{inmnmv mscfﬂ( T{:if Emm.u ,,gﬁ[, &“‘i’g&i ?; T'g?:lm Rocx sype | COLLLYVILM - ROCK FRAGMEMTS MIMED WITH SOfL DEROSITED BY GRAWITY ON SLOPE DR AT BOTTOM
ROCK (4R IHELUDES PHVLLITE, SLATE, SAASTONE, E1E, o S(OPE,
COASTAL PLATH COASTAL PLAIN SEGIMENTS CEMENTED INTG ROCK,5UT MAY N0I VIELL CORE REROVEAY GIEC) » TOTAL LENGTH ( ALL MATERIAL RECOVERED i THE CORE BARREL GIVIBED BY TOTEL
?EPD)IMENTARK' ROCK ggtlssgg%&ncx TYPE IMCLUDES LIMESTONE, SANDSTONE, CEMENTED TENATH OF CORE FiRl AND EYPRESSED AS & PERCENTAGE,
WEATHERING DIKE - # TABULAR BOOY GF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTLRE OF ADJACENT
- ROCKS DR LTS MASSIVE ROCK,
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOIRTS MAY SHOW SLIGHT STAINING, RODK RIKGS UNDER DIP_- THE ANGLE AT WHICH & STRATUE OR ANY PLANAR FEATURE IS IHCLINED FROM THE
HAMMER IF CRYSTALLINE. HORLZONTAL, R
VERY SLICHT ROCK CEMERALLY FRESH, JOINTS STAINED, SGME JOINTS MAY SHOW THIN CLAY COATINGS [F OPEN, DIP DIREETION (0P AZIMUTH - THE DIRECTION OR BEARING OF THE KORIZONTAL TRACE OF
7 5LIA gvirggsgi :‘ ;ﬁc:::?u:ggcmzn FACE SHIME BRIGHTLY. ROCX RINGS LERER RAMMER ELDWS TF THE LINE OF DIP, FEASURED CLOCKWISE FRGM NOATH,
* - I
SEICHT ROCK GENERALLY FRESH, JOINTS STAINGD AND DISCOLORATION EXTERDS INTO RGEK WP TO %&"g ﬂiféi?\,flﬁsm?é fo&fim&ﬂﬁ ﬂc:&fgg%s BEEH DISPLACEMENT OF THE
1SLL) | INCHL GPEN JOINTS MAY CGNTAIN CLAY. [N GRAMLIDH ROCKS SOME DECASIGNAL FELDSPAR i
CRYSTALS ARE DILL AMD DISCOLCRED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLAMES.
MODERATE SIGKIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FEOAT - ROCK FRAGMENTS OH SURFACE KEAR THEIR CRIGINAL POSITISH AND DISLODGED FROM
HaD GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS FARERT MATERIAL.

DULL SOUND LBDER HAMMER BLOWS AND SHOWS SIGNIFIEANT LGSS OF STRENGTH AS COMPAREQ

WETH FRESH ROCK, FLOOD PLAIN F#- LAND BORDER[NG A STREAM, BUILT OF SEDIMENTS LEPDSITED BY

The STREAM,
MODERATELY ALL ROCK EXCEPT DUARTZ DISCOLOREQ DR STAINED. IN GRANITOID ROCKS, AL FELDSPARS DILL M STRE
SEVERE 0 DISCOLORED AND A MAJCAITY SHOW KAOLINIZATION, ROCK SHOWS SENERE LOSS OF STRENSTH  {.FORMALION Ghu - A MAPPASLE GEOLOGIC UMIT THAT CAM BE RECOGNIZED AN YRACED IN
o400, SEV,)  AND CAN BE EXCAVATED WITH A GEQGLOGIST'S PICK. ROCK GIVES ‘CLLINK SOUND MHEN STRUCK, THE FIELD.
£ JESIED, WONLO YIELD SPI BEFUSAL JOINT - FRACTLRE IN ROCK ALONG WHICH MO APPRECIASLE MOVEMENT HAS OCCLARED.
SEVERE #Lt. ROCK EXCEPT OMARTZ DISCOLORED OR STAIMED, ROCK FABAIC CLEAR AND EVIGEHT BUT REDUCED ; . )
fSEvy IN STRENGTH TO STRONG SOIL. [N CRAMITOID ROCKS ALL FELOSPARS ARE KAOLIWIZED T0 SGME %wﬁ'ﬁéﬂf RIGEE OR PROJECTION OF ROCK WHOSE THIGGESS 1S SHALL COMPARED TO
EXTENT. SDME FRAGMENTS OF STRONG ROCK USUALLY REMATH. .
IF_TESTED, YIELDS SPT N VALUES 3 163 BFF LENS - A BODY OF SOIL OF ROCK THAY THINS (T IN OGNS OR MORE DIRECTIONS,
MOTTLE0 0T - IRAEGULARLY MARKED WITH SFOTS OF DIFFERENT COLORS. MOTTLING N
VERY SEVERE ALL ROCK EXCEPT OHARTZ DISCOLOSED OR STAINED, ROCK FASRIC ELEMENTS ASE DISCERMIBLE gur |-MOTTEED GL).
o SEV.I THE MASS 1S EFFECTIVELY REDUCED T0 SOIL STATUS, WiTH QLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION ANT LACK OF GOGI DRAINSGE,
REMATHING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO & DEGREE SUCH THAT Gy MINOR ] PERCHED WATER - WATER MAINTAINED ABQVE THE NORMAL GROLD WATER LEVEL BY THE PRESENCE OF an
VESTIGES OF THE DRIGINAL ROCK FABRIC REMAIN, JF TESTER. vjF1, VALLES ¢ [0 BPF | INTERVENING IMPERVIQUS STRATLM.
SOMPLETE  ROUX REOUCED TG SOIL. ROCK FASRIC NOT DISCERNIBLE,GR DISCERMIBLE GNMLY IH SMALL AND RESIDUAL (RES.YSON, - SOl FORMEQ [N PLACE BY THE VEATHERING OF ROCK.
;‘gé‘i:igxggﬁg”mm’& OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK DAL TTY ESIGRATION [RO0) - A MEASURE OF ROCK OWALTTY DESCRIBED Y TOTAL LENGTH (F
. ROCK SEGMENTS EOUAL TC OR GREATER THAN £ INCHES DIVIDEG BY THE TATAL LERGTH OF CORE RUN AND
ROCK HARDNESS EXPRESSED AS A PERCEWTAGE.

VERY HARD  CAPMOT BE SCRATCHEQ BY KIIFE DR SHARP PICK, BREAKING OF WAMD SPECIMENS REOUIRES SAPROLITE {548 - RESIDUAL SQIL THAT RETAINS THE RELIC STRUCTLRE OR FASRIC OF THE

SEVERAL HARD BLOWS OF THE GEOLAGIST'S PICK. PARENT ROCK,
! SILL - &% INTRUSIVE BODY OF [GREOUS ROCK OF AFPROXIMATELY LBIFORM THIEKMESS AND
HARD ‘1;;"‘025 éﬁ;ﬁ;ﬂpg‘éﬁ’éﬁ GR PICK OHLY WITH DIFFICULTY. HAR0 RAMNER BLOWS REOGIRED RELATIVELY THiol COMPARED WITH HIS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
- T0 THE BEDOING 0R SCHISTOSITY GF THE (NTRUDED ROCKS.
:Rgg“‘“ﬂ" Eiﬁ.,ﬁiég“ﬁl‘ﬁgféﬂ&f‘,“&“fgégfgég‘ffp@ fﬁgg‘:pg&&i: ::’m?s %EEETP w‘[‘] BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESLLTS FROM FRICTICN ALONG & FALLT OR
BY ODERATE 5043, ::a.:::;ie ETRATIOH TEST (PENETRATION RESISTANCE)(SPT)- MMSER OF BLOMS (N 0R BPF)OF
. y 4 HCE)ESPTY - LOWS )
ﬁg[{)m Py g‘g E':‘xmmﬁ?EgﬂlS%”Sfﬂfgg;;‘??igﬁg; ’B‘{};Lﬁ;;mﬁjzfaﬁuﬁnﬁgﬁ zf"r':{% A 149 LB, HAMMER FALLING 38 INCHES RECUIRED T0 PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WiTH
Pt ey bt it A 2 INCH GUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENZTRATION EGUAL TO OR LESS
THAN 6. FOOT PER 60 BLOYS.
SeFT Ers BE TROVEQ DR GOUGED SEPDILY b WHITE O FILk, Ay BE EXCARAIED I FRAGHENTS STRATA [0S RECOVERY [SREC - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LEWGTH
FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN SIRATA CORE RECOVERY ISREC - i
PIECES Cr BE BROKEN BY FINGER PRESSURE. OF STRATUM 4ND EXPRESSED A5 A PERCENTAGE.
VERY CAN BE CARVED WITH KHIFE, CAN EE EXCAVATED REAGALY WITH POINT GF PICK. PIECES 1 INCH STRATA BOGC GIALITY DESICRATION (SROD) - A MEASUAE OF ROCK OUALITY OESCRISED 8Y "
i T e I e et 1 TATAL LENGTH OF ROCK SEGMENTS WITHIN A STRATLM EOUAL 10 DR GREATER THAN 4 INCHES DIVIDED BY THE
FINCERNAIL TOTeL LENGTR OF STRATA R EXPRESSED 45 A PERCENTAGE,
FEACTURE SPACING BEODING T0PSOIL (15 + SURFACE SOILS USUALLY COMTAIHING DRGANIC MATEER,
TERM SACING TERM THICKNE S5 ’ - - N :
SPACING VERY THISMLY BECED » 4 FEET BENCH MARK: Survey information provided by Voughn & MWelton,Inc,
YERY WIDE MORE THAN 18 FEET THIGKLY BEODED 15 - 4 FEET TBM Bl-4: N ~ 531307.10, E - 838292.63
e 37T 10 FEET THINLY BEDDED 816 - L5 FEET ELEVATION: 2706.61 _FT.
VOGERATELY CLOSE 110 3 FEET
cooee BI T LreeT VERY THIALY BEDOED 63 - 646 FEET
VERY CLOSE LESS THAM BB FEEE THICKLY LAMNATER ©.028 - 0.03 FEET HOTES:
THIKLY LAMINATED < 0,008 FEET
INDURAT{ON

FOR SEOIMEHTARY ROCKS, INDURATION 1S THE HARGERING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, £TC.
RUBBING WITH FINGER FREES WUMEROUS GRAINS:

FR]
theE GEHTLE ELOW BY HAMMEA DISINTEGRATES SAMPLE.
MODERATELY TNOURATED GAAING CAN BE SEPARATER FROM SAMPLE WLTH STELL PROBE
BREAKS EASILY WHEN HIT WITH HAMMER,
INOLAATER GRAINS ARE DIFFICULT TG SERARATE WITH STEEL PROBE:
DIFFICULT TO BREAX WITH HAMMER,
EXTREMELY IMOURATEQ SHARP MAMMER BEOWS REQUIRED 7O BREAX S4MPLEp

SAMPLE BREAKS ACROSS GRAINS,

REVISED 09/23/0%
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NCDOT BORE SINGLE 63F-0310-8764-DIVISION 14 BRIDGE 870064,GFJ NC_DOT.GDT 8/5/14

N\ /== NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 5

"/ \Ll# BORELOG REPORT

WBS 45360.1.36 [1P BD5t14a1 | COUNTY Transyivania | GEOLOGIST M, Brewer

SITE DESCRIPTION Bridge No. 870064 on SR 1313 {Golden Road) over North Fork Flat Creel GROUND WTR (ft}
BORING NO. EB1-A STATION 15+48 OFFSET 13ftLY ALIGNMENT -L- 0 HR. 8.0
COLLARELEV. 2,708.911 TOTAL DEPTH 14.01t NORTHING 531,382 EASTING 838,324 24 HR. FIAD
DRILL RIGHHAMMER EFFIDATE  FAR4637 CME-75 73% 0272212014 ! DRILL METHOD  H.S. Augers HAMMERTYPE Aulomatc
DRILLER [ Fowler START DATE (4/24/14 COMP. DATE (4/24/14 ! SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FGOT SAMP, L
E(Lfﬁv ELEV Dﬁg H ) SOB. AND ROCK DESCRIPTION
{ft) 0.5t | 0.5 § 0.5t 1 10 % 50 7 100 | No. Aol 6 | sievm BEPTH (it
2710 .
270890 00 27088 GROLUIND SURFACE 0.0
kN 2 4 5 R +9 . . Y] ROADWAY EMBANKMENT
+ ) A . - 2_,10_9_‘ Gray-brown, silty fine SAND {A-2-4), with ,_ _2.0]
T l- - - - - - " . taceclayandgrawel g
2705 12,105 4-‘ 35 i i 3 ) W ALLUVIAL
s : - Ton-brown, silty fine SAND (A-2-4), with
I - ' - race gravel.
2700 1270047 £.5 !;u._...u__._:..:......“.:..;..‘_....__'.._._'; AV 5 27004 8.5
I VI 50018 CRYSTALLINE ROCK
BO0.0 -] - g0 et White-gray, (TOXAWAY GNEISS),
. N . . vxil
2695 i %’ 2664.9 14.0
E Boring Terminated at Elevation 2,694.9 ft IN
4 CRYSTALLINE ROCK {TOXAWAY
GNEISS)
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NCDOT CORE SINGLE 63P-0310-8764-DIVISION 14 BRIDGE 870064.GPJ NC_DOT.GDT 8/6/14

NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 6
-/ \LI&/ CORE BORING REPORT

WBS 45360.1.36 [P BD-5114A0 | COUNTY Transyvania | GEOLOGIST M. Brewer

SITE DESCRIPTION Bridge No. 870064 on SR 1313 {Golden Road) aver North Fork Flat Creek GROUND WTR (it}
BORING NO. EB1-A STATION 15+48 OFFSET 13fiLY ALIGNMENT -L- 0 HR. 8.0
COLLARELEV. 270891t TOTAL DEPTH {4.0ft NORTHING 531,382 EASTING 838,324 24 HR. FIAD
DRILL RIGIHAMMER EFFIDATE  F&R4B37 CME-75 73% 02/22/2014 DRILLMETHOD H.S. Augers HAMMERTYPE Aulomatc
DRELER J. Fowler START DATE 04/24/14 COMP. DATE 04/24/14 1 SURFACE WATER DEPTH N/A
CORE SiZE N2 TOTALRUN 501t
RUN DRILL RUN STRATA |1
B | Eev PR | Rate [RES- | Rep} STHP [RECTROS] o DESCRIPTION AND REMARKS
(& tivmy | | G ) P12 16! mevm DEPTH {it)
2800.0 Begin Coring & 8.0 ft
ZESUTL 90U [ 50 |N-00.01 (4.8) | (3.8) B | B8 V5t 26838 Fresh, ard {o véry hard, gray-while, (TOXAWAY GNEISS), with very 90
i3 ggg f g 8% | 76% 96% | 16% éﬂ‘ close, close ang moderately close fraciure spacing.
1 210 "
2695 | 269497 14.0 gD FET 2pen0 140

Borng Tenminaled al Elevalian 2,684.9 R N CRYSTALLINE ROCK
(TOXAWAY GNEISS)

P SR WA N
EA S bt et
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Sheet 7

Bridge No. 870064 on SR 1313 (Golden Road)
CORE PHOTOGRAPHS: EB1-A: Station 15+48, 13’ LT

Begin Run 1
9.0 feet

End Run 1
14.0 feet

SCALE IN FEET




NCDOT BORE SINGLE G3P-0310-8754-DIVISICN 14 BRIDGE 870064,GP) NC_DOT.GDT 5/6/14

L1¥ BORELOG REPORT

\ oy NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 8

WBS 45360.1.36

|1ie BD5114A1 | COUNTY Transylvania | GEOLOGIST M, Brewer
SIE DESCGRIPTION Bridge No. 870064 on SR 1313 {Golden Road) over North Fork Flat Creek GROLIND WTR (i}
BORING NO. EB1-B STATION 15+63 OFFSET 14 ftRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 270781t TOTAL DEPTH 401t NORTHING 531,369 EASTING 838,208 24HR.  FIAD

DRILL RIGHAMMER EFFJDATE  F&R4637 CME-75 73% 0272212014

| DRILLMETHOD H.S. Augers

HAMMERTYPE Aulomatic

DRILLER J, Fowler

START DATE 04/24/14

COMP. DATE 04724114

| SURFACE WATER DEPTH /A

DRIVE L
E}-fg" ELEV DE(%T-H BLOW COUNT BLOWS PER FOOT save. 0 SOIL AND ROCK DESCRIPTION
2710 |
27078+ 00 | 27078 GROUND SURFACE 0.0
+ 2 1 2 +3 .. . w _5-.:_- ROADWAY EMBANKMENT
705 + P - N Red-brown, clayay fine SAND (A-2-6), with
%’;R‘%g:'"%'ﬁ"r“m §_.__.___ __________ —— {27043 lrace gravel. 35
E 50701 R B MR T & > CRVSTALLINE ROGK
T BO/0.0 £040.0 Gray-while, (TOXAWAY GNEISS). |
i3 Boring Terminated with Standard
£ Penetration Test Refusal at Elevation
+ 2,703.8 ft IN CRYSTALLINE RQCK
i (TOXAWAY GNEISS)
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NCDOT BORE SINGLE 63P-0310.8764.DIVISION 14 BRIDGE B70064,.6PJ NC_DOT.GDT B/6/14

1L1¥ BORELOG REPORT

A\ NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 9

was

45360,1.36 | TP BD-5114AJ I COUNTY Transylvania | GEOLOGIST M. Brewer
SITE DESCRIPTION Bridge No. 870064 on SR 1313 (Golden Road) over North Fork Flat Creek GROUND WTR (ft}
BORING NO. EB2-A STATICN 16422 OFFSET 12fiLT ALIGNMENT  -L- 0 HR. Dry
COLLARELEV, 2,705.8ft TOTAL DEPTH 3.01t NORTHING 531,308 EASTING 838,316 24 HR. FIAD

PRILL RIGHAMMER EFFJDATE  F&R4637 CME-7S 73% 0212272014

| DRILLMETHOD  HSS. Augers

HAMMERTYPE Automatic

DRILLER J. Fowler

START DATE 04/24/i4

COMP. DATE 04/24/14

! SURFACE WATER DEPTH N/A

DRIVE BLOW GOUNT B8LOWS PER FOOT SAMP, L
E'&g"’ ELEV DE(%TH . ”5 0 5 10 v o SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5/ | 0.58 ] ! ; NO. | /Mol 6 | ELEV. (1) DEPTH f#
2710 L
270681 a0 - 27088 GROUND SURFACE 00
I 81315 ) +8 N N M RESIDUAL
2765 4 T 27088 Tan-white-brown, silly fine to coarse SAND -
2 763.84..3.0 P fm - .03, A-2-4}, with frace gravel-sized rock E
i 60/070 009 ¢ ) fragmgnts. /
r Boring Terminated with Standard

¢ i

-l;n:.l-:::l:::

i
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Penetration Test Refusal at Elavation
2.703.8 i ON CRYSTALLINE ROCK
{FOXAWAY GNEISS)




SHEET 10

,. £ & NCDOT GEOTECHNICAL ENGINEERING UNIT
'_ '\LL# BORELOG REPORT

WBS _45360.1.36 [1p BD5114A) | COUNTY Transyivania | GEOLOGIST M. Brewer

NCDOT BORE SINGLE 53P-0310-8764-DIVISICN 14 BRIDGE 870084.GPJ NC DOT.GDT 8/5/14

SITE BESCRIPTION Bridge No. 870084 on SR 1313 (Golden Road) over Notth Fork Flat Creek GROUND WTR (i}
BORING NO. EB2RB STATION 16429 OFFSET G#RT ALIGNMENT -L- BHR Dry
COLLARELEV. 2,706.8 ft TOTAL DEPTH 1.0 ft NORTHING 531,303 EASTING 838,297 24 HR. FIAD
DRILE RIGHHAMMER EFFJDATE  F&R4637 CME-75 73% 02/22/2014 I DRILL METHOD H.S. Augers HAMMERTYPE Automatic
DRILLER . Fowler START DATE (4/24/14 COMP, DATE  04/24/14 f SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS SAMP, L
E‘éﬁ" ELEV DE(’;)T H_BLOW PERFOOT \/ o SOIL. AND ROCK DESCRIPTION
@ o5t | ost | osz| (o 25 50 75 1000 | NO. | Aol 6 | eev.m —
2740 .
.. [ 27058 GROUND SURFACE gl
2B 4 Tt =
\ ;s PR PP B U —ﬁgg—x Asphalt (3*) and ABC Stone (2°).
N R p [
2705 4 P13 M —%J.'%&.l HOADWAY EMBANKRMENT 20
27033t a5 o d . - - Tan-brown, fine sandy, silty CLAY (A-6), |
;| NI I I - M L wihtacegmel
T B B DO B RESIDUAL
2700 120 BE B0t Bnluntunt mnluslesdunl b M X 4 i LI008 o brown, silly ine SAND (A2-4).
- . . ) 5 CRYSTALLINE ROCK
1 : G I e Graywhile, (TOXAWAY GNEISS),
L Co o : Lo L '.:J 2605.8 11.04
3 Boring Terminated al Elevation Z,605.8 fLIN
L CRYSTALLINE ROCK (TOXAWAY
A GNEISS)

a
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~ & NCDOT GEOTECHNICAL ENGINEERING UNIT
LL& CORE BORING REPORT

SHEET 11

NCDOT CORE SINGLE 63P-0310-8764-DIVISION 14 BRIDGE B70084.GPJ NC_DOT.GDT B8/5/14

Lt 2t I B B B St S S Mt it MRSt Jat B e M 12
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WBS 45350.1.36 | TP BD-5114A1 | COUNTY Transyivania | GEOLOGIST M. Brewer
SITE DESCRIPTION Bridge No. 87¢064 on SR 1313 (Golden Road} aver North Fork Flat Creek GROUND WTR (fi)
BORING NO. EB2-B STATION 16+29 OFFSET 6ftRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 270641t TOTAL DEPTH 1141t NORTHING 531,303 EASTING 838,297 24 HR. FIAD
DRI RIGHAMMER EFF.JDATE  F&R4637 CME-75 73% 0272212014 DRILL METHOD H.S, Augers HAMMERTYPE Automatc
DRILLER J. Fowler I START DATE {4/24/14 COMP. DATE 04/24/14 SURFAGE WATER DEPTH N/A
CORE SIZE NQ2 TOTALRUN 501t
RUN DRIL RUN SHRATA | |
EI[_ﬁE)V ELEV DE(E)T H R(g}N RATE |REC. | RAD Sﬁgﬁ REG. [Ram o DESCRIPTION AND REMARKS
(1) ey | 9| 8 191 @16 aevm DEPTH ()
[2700.8 Beqin Coring @ 6.0 ft
ZI00 ) 270088 60 | 5.0 |N=60/0.0| {45 | (4.5) {4.5) | (4.3} :“gmz,m.a } CRYSTALLINE ROCK 6.0
1 égg-gfi.g 0% { 84% 90% | 84% {7l Fresh, hard to vary hard, gray-white, (TOXAWAY GNEISS), with very
KR 33031:0 'I’ # close, close and moderately close fracture spacing.
268561 11.0 RN 7] 26958 11.0
Boring Terminated at Elevation 2,695.8 ft IN CRYSTALLINE ROCK
(TOXAWAY GNEISS)
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Sheet 12

Bridge No. 870064 on SR 1313 (Golden Road)
CORE PHOTOGRAPHS: EB2-B: Station 16+29, 6’ RT

Begin Run 1
6.0 feet

End Run 1
11.0 feet

SCALE IN FEET
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SUPPORTING CALCULATIONS



\ 7% NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 5

11L& BORELOG REPORT

WBS 45360.1.36 [TP BD5114A) | COUNTY Transyivania | GEOLOGIST M. Brewer
SITE DESCRIPTION Bridge No. 870064 on SR 1313 (Golden Road) over North Fork Flat Creek GROUND WTR {ft)
BORING NO. EB1-A STATION 15:48 QOFFSET 1f3ftLT ALIGNMENT -L- 0 HR. 8.0
COLLARELEV, 2,708.91t TOTAL DEPTH 14.0 ft NORTHING 531,382 EASTING 538,324 24 HR. FIAD
DRILL RIGIHAMMER EFFDATE  F8R4637 CME-T5 73% 0212212014 ' | DRILLMETHOD H.S, Augers HAMMERTYPE Aufomafc
DRILLER J. Fowler START DATE 04/24/14 i COMP, DATE 04/2414 I SURFACE WATER DEPTH N/A
DRVE BLOW COUNT BLOWS PER FOOT SAMP, L
E(Lf%" ELEV DE(*;)TH R \/ 0 SOK. AND ROCK DESCRIPTION
)} 05 | 0.58 | 0.1t |0 % 5 7 00| NO Aol 6 | Etevem DEPTH ()
2710 L
270891 an 2,708.9 GROUND SURFACE 00,
T 7 {4 | 5 . M ids ROADWAY EMBANKMENT
3 .. 2_,_7,052,.9,_‘ Gray-brown, slity fine SAND (A-2-4), with 2.0
i3 - trace clay and gravel. }
5 [ skl i S Wglehnd S
2705 1270547 .3 3 1 5 W ALLOVIAL
T . Tan-brown, silty fine SAND (A-2-4), with
4 - {race gravel.
T A AV
o) 27001 2.200.4T RS ,? I N sy 2,7004 8.5
bl el O 8 = CRYSTALLINE ROCK
T 50700 - oo A White-gray, (TOXAWAY GNEISS).
I Cil
2635 T o - - o ﬁ- 26049 14.0
1 Boring Terminated at Elevation 2,694.9 ft IN
T CRYSTALLINE ROCK (TOXAWAY
GNEISS)
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SHEET 8

\ a2 NCDOT GEOTECHNICAL ENGINEERING UNIT
'\LI&# BORELOG REPORT

WBS 45360.1.36 I TiP BD-5114Al 1 COUNTY Transylvania ! GEOCLOGIST M. Brewer
SITE DESGRIPTION  Bridge No. 870064 on SR 1313 (Golden Road) aver North Fork Flat Creek GROLIND WTR (£)
BORING NO. EB1-B L STATION 15+63 OFFSET 14 ft RT AUGNMENT -L- 0 HR. Dry
COLLARELEV. 2,707.81t TOTAL DEPTH 4.0t NORTHING 531,369 EASTING 838,288 24 HR. FIAD
DRILL RIGHAMMER EFF.IDATE  F&R4637 CME-75 73% 022272014 I DRILL METHOD  H.S, Augers HAMMERTYPE Automatic
DRILLER ). Fowler START DATE (4/24/14 COMP. DATE 04/24/14 i SUREACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E*(-ﬂE)V ELEV DE(;)T H A/ o SOIL AND ROCK DESCRIPTION
{0 o5t | o5t o5t [0 25 50 75 100 | NO. Lol 6 1 mev.m) "
2710 -
27078), 00 - 27078 GROUND SURFACE 0.
: i 7 7 ] 2 W LEL ROADWAY EMBANKMENT
b ot Red-brown, clayey fine SAND (A-2-8), with
2705 S R _.:mg704_3 trace gravel. 15
+ + S ] s St B (ke st i = !"""‘-:5-0—1'03& R T e o e B T S R (V= 10 SRR S X
3 £0/0.0 ’

Gray-white, {TOXAWAY GNEISS).
Boring Terminaled at Elevation 2,703,8 ft IN
CRYSTALLINE ROCK (TOXAWAY
GNEISS)

60/0.0
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NCDOT BORE SINGLE B3P-0310-8754-DIVISION 14 BRIDGE 870064,5P) NC_DOT.GDT 8/5/14

(& NCDOT GEOTECHNICAL ENGINEERING UNIT
'\LL¥ BORELOG REPORT

SHEET 9

WBS 45360.1.36

| TP BD6114A) | COUNTY Trensyivania | GEOLOGIST M. Brewer
SITE DESCRIPTION Bridge No. 870064 on SR 1313 (Golden Road) over North Fork Flat Creek GROUND WTR (ft)
BORING NO. EB2-A STATION 16+22 OFFSET 12ftLT ALIGNMENT -L- O HR. Dry
COLLARELEV. 2,706.8 t TOTAL DEPTH 301t NORTHING 531,308 EASTING 838,316 24HR. FIAD

DRILL RIGTHAMMER EFFJDATE  F&R4637 CME-75 73% 0202272014

| DRILL METHOD  H.S. Augers

HAMMER TYPE  Aulomatc

DRILLER J. Fowler

START DATE 04/24/14

COMP. DATE 04/24!4

| SURFACE WATER DEPTH N/A

| INUTUR R ST S U0E WOOR WA R TR B T SN

PR TSNS S TR OO T N N YA T 2 [ T
£l Al e Ban e o e e Dt s et 2

PSSO JOON TN TR T S NS SR W PO T Y
g ppepeent—i—t——t——t-——+

Tl

(MMM ARt Mte IR M B e I it I B e D LR |

g

‘.
Pock ot 27038/

"t {:x
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS

Schmertmann Method

Date: August 6, 2014
F&R Project No.: 63P-0310-8764
Identification:  Bridge 870064
Input Results
Units E Eor Sl
Shape RE SQ, Cl, CO, or RE = 16000 Ib/fth2
= 4 ft A= 0.38 in
= 37 ft A= 0.25 in
= 10 ft
= 2146 k
D, = 10 ft
y= 120 Ib/fth3
= 1yr
Depth to Soil Layer
Top Bottom Es Z le strain A
(ft) (ft) (Ib/ft*2) (ft) (%) (in)
0.0 10.0
10.0 10.5 2718000 0.25 0.235 0.1108 0.0066
10.5 11.0 2718000 0.75 0.322 0.1517( 0.0091
11.0 1.5 2718000 1.25 0.408 0.1926 0.0116
11.5 12.0 2718000 1.75 0.495 0.2335 0.0140
12.0 12,5 2718000 2.25 0.571 0.2693 0.0162
12.5 13.0 2718000 275 0.636 0.3001 0.0180
13.0 13.5 2718000 3.25 0.701 0.3309| 0.0199
135 14.0 2718000 3.75 0.767 0.3617| 0.0217
14.0 14.5 2718000 4.25 0.780 0.3680 0.0221
14.5 15.0 2718000 4.75 0.743 0.3505 0.0210
15.0 15.5 2718000 5.25 0.706 0.3329 0.0200
18:5 16.0 2718000 5.75 0.668 0.3154 0.0189
16.0 16.5 2718000 6.25 0.631 0.2978 0.0179
16.5 17.0 2718000 6.75 0.594 0.2803 0.0168
17.0 17.5 2718000 7.25 0.557 0.2627 0.0158
17.56 18.0 2718000 7.75 0.520 0.2452 0.0147
18.0 18.5 2718000 8.25 0.485 0.2290 0.0137
18.5 19.0 2718000 8.75 0.454 0.2142 0.0129
19.0 19.5 2718000| 9.25 0.423 0.1995| 0.0120
19.5 20.0 2718000 9.75 0.392 0.1847 0.0111
20.0 20.5 2718000| 10.25 0.360 0.1699] 0.0102
20.5 21.0 2718000 10.75 0.329 0.1551 0.0093
21.0 21.5 2718000 11.25 0.298 0.1404 0.0084
215 22.0 2718000 11.75 0.266 0.1256 0.0075
22.0 225 2718000 12.25 0.235 0.1108 0.0066
22.5 23.0 2718000 12.75 0.204 0.0960 0.0058
23.0 235 2718000] 13.25 0.172 0.0813| 0.0049
235 240 2718000| 13.75 0.141 0.0665| 0.0040
24.0 245 2718000| 14.25 0.110 0.0517 0.0031




24.5 25.0 2718000| 14.75 0.078 0.0369 0.0022
25.0 255 2718000] 15.25 0.047 0.0222 0.0013
25.5 26.0 2718000 15.75 0.016 0.0074 0.0004
26.0 26.5 2718000 16.25 0.000 0.0000 0.0000
26.5 27.0 2718000 16.75 0.000 0.0000 0.0000
27.0 27.5 2718000| 17.256 0.000 0.0000 0.0000
27.5 28.0 2718000 17.75 0.000 0.0000 0.0000
28.0 28.5 2718000 18.25 0.000 0.0000 0.0000
28.5 29.0 2718000| 18.75 0.000 0.0000 0.0000
290.0 29.5 2718000 19.25 0.000 0.0000 0.0000
29.5 30.0 2718000 19.76 0.000 0.0000 0.0000
30.0 30.5 2718000 20.25 0.000 0.0000 0.0000
30.5 31.0 2718000 20.75 0.000 0.0000 0.0000
31.0 31.5 2718000| 21.25 0.000 0.0000 0.0000
315 32.0 2718000 21.75 0.000 0.0000 0.0000
32.0 32.5 2718000| 22.25 0.000 0.0000 0.0000
32.5 33.0 2718000| 22.75 0.000 0.0000 0.0000
33.0 33.5 2718000 23.25 0.000 0.0000 0.0000
33.5 34.0 2718000 23.75 0.000 0.0000 0.0000
34.0 34.5 2718000| 24.25 0.000 0.0000 0.0000
34.5 35.0 2718000 24.75 0.000 0.0000 0.0000
35.0 365 2718000] 25.25 0.000 0.0000 0.0000
356.5 36.0 2718000] 25.75 0.000 0.0000 0.0000
36.0 36.5 2718000| 26.25 0.000 0.0000 0.0000
36.5 37.0 2718000] 26.75 0.000 0.0000 0.0000
37.0 37.5 2718000| 27.25 0.000 0.0000 0.0000
37.5 38.0 2718000 27.75 0.000 0.0000 0.0000
38.0 38.5 2718000 28.25 0.000 0.0000 0.0000
38.5 39.0 2718000 28.75 0.000 0.0000 0.0000
39.0 39.5 2718000 29.25 0.000 0.0000 0.0000
39.5 40.0 2718000 29.75 0.000 0.0000 0.0000
40.0 40.5 2718000| 30.25 0.000 0.0000 0.0000
40.5 41.0 2718000| 30.75 0.000 0.0000 0.0000
41.0 41.5 2718000| 31.25 0.000 0.0000 0.0000
41.5 42.0 2718000| 31.75 0.000 0.0000 0.0000
42.0 42.5 2718000 32.25 0.000 0.0000 0.0000
42.5 43.0 2718000 32.75 0.000 0.0000 0.0000
43.0 43.5 2718000 33.25 0.000 0.0000 0.0000
43.5 44.0 2718000 33.75 0.000 0.0000 0.0000
44.0 44.5 2718000| 34.25 0.000 0.0000 0.0000
44.5 45.0 2718000 34.75 0.000 0.0000 0.0000
45.0 45.5 2718000 35.25 0.000 0.0000 0.0000
45.5 46.0 2718000 35.75 0.000 0.0000 0.0000
46.0 46.5 2718000 36.25 0.000 0.0000 0.0000
46.5 47.0 2718000| 36.75 0.000 0.0000 0.0000
47.0 47.5 2718000 37.25 0.000 0.0000 0.0000
47.5 48.0 2718000 37.75 0.000 0.0000 0.0000
48.0 48.5 2718000 38.25 0.000 0.0000 0.0000
48.5 49.0 2718000 38.75 0.000 0.0000 0.0000
49.0 49.5 2718000 39.25 0.000 0.0000 0.0000
49.5 50.0 2718000 39.75 0.000 0.0000 0.0000
50.0 50.5 2718000| 40.25 0.000 0.0000 0.0000
50.5 51.0 2718000 40.75 0.000 0.0000 0.0000







