R-2514D

ID

34442.1.5

T

PROJEC

DRAKN BY:

CONTENTS

SHEET

|

2

3
4-5
6-7
8-l

12

C.P. TURNER

DESCRIPTION
TITLE SHEET
LEGEND

SITE PLAN
PROFILES

CROSS SECTIONS
BORE LOGS

SOIL TEST RESULTS

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34442.1.5 (R-2514D)

F.A. PROJ. NHF-17(7)

COUNTY _.JONES

PROJECT DESCRIPTION _US 17 FROM SOUTH OF NC 58 TO THE

NEW BERN BYPASS

SITE DESCRIPTION _BRIDGE NO. 103 AND 104 ON -L- (US 17 BYPASS)

OVER -YS5- (SR 1121) AT -L- STA. 428 +53.58

NOTE - THE INFORMATION CONTAINED HEREIN IS NQT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART QOF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE -

BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSIQM OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS aT THE PROJECT SITE.
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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH (T (S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNKG, AND DESIGN. AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CORTACTING THE N. C.DEPARTMENT OF TRANSPORTATHON,
GEOTECHNICAL ENGINEERING UNIT AT (9i9) T0T-6850. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOLNDARIES ARE BASED ON A
GEQTECHNICAL INTERPRETATION OF ALL AVAILARLE SUBSURFACE DATA AND MAY ROT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE
RELIED OR ONLY TO THE DEGREE OF RELIABILITY INKERENT IN THE STA&NDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SON MOISTURE CONDITIONS (NDICATED IN THE SUBSURFACE
INVESTIGATKONS ARE AS RECORDED AT THE TIME OF THE INVEST(GATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCOROING TQ CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAKLS SHOWN ON THE SUBSURFACE FLANS

ARE PRELIMINARY ONLY AND W MANY CASES THE FINAL DESIGN DETAWLS ARE OIFFERENT. FOR BIDOING
AND CONSTRUCTION PURPQSES. REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT QR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPIMON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CORDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENOENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TQ SATISFY HIMSELF AS TO CONDITIONS TQ BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED N THE SUBSURFACE INFORMATION.

PERSONNEL
C.M. WRIKE

R.E. SMITH
D.G. PINTER

INVESTIGATED BY_T-.C. BOTTOMS

CHECKeD By D-N. ARGENBRIGHT
susMTTED BY_ D-N. ARGENBRIGHT
DATE DECEMBER 2013
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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
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SOIL. DESCRIPTION

GRADATION

ROCK _DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, DR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATEO WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

109 BLOWS PER FDOT ACCDROING TD STANDARD PENETRATION TEST (AASHTD T2@6, ASTM D-15BE). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MDISTURE, MASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPDSITIDN, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

_WELL GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POORLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFDRM PARTICLES OF TWD OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SDIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOLLD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INOICATES THE LEVEL AT WHICH NDN-COASTAL PLAIN MATERIAL WOULO YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATIDN BY A SPLIT SPOON SAMPLER EOUAL TO DR LESS THAN @.1 FODT PER 62 BLDWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SDIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUYIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPDRTED BY WATER.

AOUIFER - A WATER BEARING FORMATION OR STRATA.

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

DESCRIPTIDNS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, REO, YELLDW-BROWN, BLUE-GRAY).
MDOIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

(]

0
0
]

B
L] vene shear TEST
L

SHARP HAMMER BLOWS REOUIREQ TO BREAK SAMPLE;
SAMPLE BREAKS ACRDSS GRAINS.

EXTREMELY INDURATEO

RREDOY, e . SUBANGULAR, SUBROUNOED, OR ROUNDEO. WEATHERED NON-CDASTAL PLAIN MATERIAL THAT WDULO YIELO SPT N VALUES > 108
VERY STAT. GRS QA1 4OST WPk MTE 0 FAE SMD LAERS XY PUSTE 476 S— — ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNOER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLINE FINE 70 COARSE GRATN TGNEDUS ARG FET AMDRPHIC ROCK THAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS 1 MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELOSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES BRANITE, GROUNO SURFACE.
CLASS. (< 357 PASSING "282) t> 35% PASSING *208) ORGAN AL WHENEVER THEY ARE CONSIOERED OF SIGNIFICANCE. :;JEEISTS(.JG;\BBRD. SCHIST, ETC. — T CALCAREQUS ICALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBBNATE.
N OARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A-3 a4 [AB[a6]AT| Ay p2 |A-405 COMPRESSIBILITY Rgg"(cmcsg)ﬂum SEOIMENTARY ROCK THAT WOULD YEILO SPT REFUSAL IF TESTED. ROCK Type | LOLLUVIUM - ROCK FRAGMENTS MIXEO WITH SOIL OEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. el A3 |A6AT SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 === INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE,
NN MDDERATELY COMPRESSIBLE LIOUID LIMIT EOUAL TO 31-50 COASTAL PLAIN TOASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD € RECOVERY (REC.- LENGTH OF ALL MaT RECOVERED IN THE C £L DIVIDED BY T0
STHBOL RN HIGHLY COMPRESSIBLE LIOUIO LIMIT GREATER THAN 58 SEDIMENTARY ROCK [T ] SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %WMLDT&,RESSED o L PaTERin. REC ORE BARR TAL
: PERCENTAGE OF MATERIAL %] T GHeLL BEDS, ETC. 3
% PASSING SILT- WEATHERING DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
" 10 GRANULAR| ¢\ ay :22'1( ORGANIC MATERIAL GRANULAR  SILT - CLAY R ROCKS OR CUTS MASSIVE ROCK.
" 40 SOILS SOILS SOILS OIHER MATERIAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNOER -
- 220 10 Mx|35 mx|3s mx|3s Mxl3s HYdss e lse mnlse tas v SoiLS TRACE OF ORGANIC MATTER 2 -3t 3- 5% TRACE 1 - 0% FRESH R OF e s TaL LINE. , g:]F;IZDLI}EﬂLANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 18 - 201 )
L0UID LIMT 48 Mx|41 MV |40 XL MN |40 MX [41 M0 48 MXJ4I MV Sop S WITH MOOERATELY DRGANIC 5-107 12 - 20% SOME 26 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY CDATINGS IF OPEN, DIP OIRECTION (OIP AZIMUTH) - THE OIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INEX | B MX NP |18 Mx |18 MX[i) N (11 MN |19 Mx [18 MX]I MN |13 MN LITTLE OR HIGHLy | MIGHLY DRGANIC 184 520% HIGHLY 357 AND ABOVE (v SL1) BEYSTE\;SS[T)N Al BERDKETN ::EDIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP, MEASURED CLOCKWISE FROM NORTH.
] YSTALLINE NATURE.
x|  MODERATE FAULT - A FRACTURE DR FRACTURE 20NE ALONG WHICH Tl AS BEEN OISPLACEMEN THE
GROP INDEX| @ ° ’ A x| 8 MR M6 MXio M AMDLNTS OF ggf::m GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND ODISCOLDRATION EXTENDS INTO RDCK UP TO _§l—0—EST RELATIVE 10 DNE anom:a EPA:QLLEL To THE FRAE‘fSEEH ENT OF
USUAL TYPES|STORE FRAGS.|_ | oy 1y OR CLAYEY SILTY | CLAYEY DRGANIC AV A WATER LEVEL IN BORE HOLE IMMEOIATELY AFTER ORILLING SLL) 1 INCH. DPEN JOINTS MAY CONTAIN CLAY. IN GRANITOIO ROCKS SOME OCCASIONAL FELOSPAR
OF MAJOR  [GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNOER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACEO PARALLEL PLANES.
e | ap " [savD| CRAVEL aND SO | SOILS | SOLS v STATIC WATER LEVEL AFTER 24 HOURS
TG < - MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW OISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR DRIGiNAL POSITION AND OISLODGED FROM
) FaIR TO PW ERCHED WATER. SATURATED ZONE, OR WATER BEARING STRATA o0, GRANITOIO ROCKS, MDST FELOSPARS ARE OULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT TO GOODOD FAIR TO POOR POOR POOR | UNSUTTABLE PERCH DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRALE WITH FREGH ROCK, FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS OEPOSITEQ BY
SPRING OR SEEP THE STREAM.
Pl OF A-7-5 SUBGROUP 1S < LL - 30 ;P1OF A-7-6 SUBGROUP IS >LL - 3@ MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOIO ROCKS, ALL FELOSPARS OULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINEO <PT TEST BORING (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES °*CLUNK' SOUND WHEN STRUCK. THE FIELO.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE 1sgnsm;m 5??3“:[;[_5'3';‘:;';'11;"]; N‘RE’ G DT oM TEST BORING W7 CORE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.
N-VALUE) TONS/FR )
SEVERE ALL RDCK EXCEPT DUARTZ DISCOLDRED DR STAINEO.ROCK FABRIC CLEAR AND EVIOENT BUT REOUCED B g
ENERALL Y VERY LOOSE M SOIL SYMBOL D auser sorinG (O~ SPT N-VALLE | isEv) IN STRENGTH TD STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED T0 SOME LEODE - @ SHELF-LIKE RIDGE OR PROJECTION OF ROCK MHOSE THICKNESS 15 SMALL CONPARED TO0
LA AR LOOSE 470 18 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
CranuLAF MEOIUM OENSE 1@ 10 32 N/A ARTIFICIAL FILL (AF)OTHER _Q CORE BORING @~ SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE OIRECTIONS.
(NON-COHESIVE) OENSE 30 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT DUARTZ OISCOLORED DR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |-MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MDTTLING IN
VERY DENSE >50 — 1L BOUNDAR ™) MONITORING WELL v SEV) THE MASS 1S EFFECTIVELY REOUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRDNG ROCK SDILS USUALLY INDICATES POOR AERATION ANO LACK OF GOOD ORAINAGE.
VERY SOFT 3 Py INFERRED SOIL BOUNDARY REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A OEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINEO ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 .25 10 2.50 7777 INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YIELDS SPT N VALUES < J0@ BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY "Eg}L:pF STIFF ; Ig 185 25 10 1.0 INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT OISCERNIBLE, DR OISCERNIBLE ONLY IN SHALL AND RESIDUAL (RES.) SOIL - SOIL FORMEO IN PLACE BY THE WEATHERING OF ROCK,
MATERIAL ‘v - 1) RY
e VERY STIFF 15 T0 38 1o Tred ALLUVIAL SOIL BOUNDA O S o SCATIERED CONCENTRATICNS. DUARTZ MAY BE PRESENT #S OIKES OR STRINGERS. SAPROLITE 1S ROCK DUALITY OESIGNATION (ROD) - A MEASURE DF ROCK DUALITY OESCRIBED BY TOTAL LENGTH OF
HARD >38 4 /25 OIP & OIP DIRECTION OF ALSD AN EXAMPLE. ROCK SEGMENTS EOUAL 10 OR GREATER THAN 4 INCHES OIVIOED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE GR GRAIN SIZE ROCK STRUCTURES @)  coNE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
GERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REDUIRES SAPROLITE (5AP.) - RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
u.8. ST0, SIEVE SIZE 4 10 48 66 200 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEDLOGIST'S PICK. PARENT leK.mu Ve BOOY OF IGNEOUS RO — .
OPENING (MM 476 200 @42 ©0.25 0,075 0.053 SILL - AN INTRUSIVE BOOY NEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD $SND§A§S|R$EEE2PE;]:::JFE OR PICK ONLY WITH OIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPAREO WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Connee e SILT cLar AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR) (0B GR) (C3E. SD3 ® S0 (5L Ly BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVEP 1D 0.25 INCHES OEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. SD. . CL. - CLAY MOD. - MODERATELY ¥~ UNIT WEIGHT HARD EB:D%GTEE%T?BI:%:% BLOW OF A GEOLOGIST'S PICK, HAND SPECIMENS CAN BE OETACHED TP PLANE.
7 X . .05 2.005 _ N _ 3
ohAIN M 328 > 2o 028 o CPT - CONE PENETRATION TEST NP - NON PLASTIC "4 ORY UNIT WEIGHT STANDARD PENETRATION TEST (PENETRATIDN RESISTANCE) (5PT) - NUMBER DF BLOWS (N OR BPF) OF
size . 12 CSE. - COARSE ORG. - DRGANIC MEOIUM CaN BE GRSDVE?EDRIGUSGED Eéaslpé"?:iggég n Em" P';ESSU';;EF KMFEDOZ Pomg oo A 14@ LB. HAMMER FALLING 32 INCHES RECUIRED TO PRDDUCE A PENETRATION OF 1 FDDT INTD SOIL WITH
- XCAVATEOD IN Al H XIMU BY HAl W .
SOIL_MOISTURE - CORRELATION OF TERMS g:: - gv;z\Lt:sE;E::E::ASJIDN TEST ::; - ::EF?;E%EIEETER T s - BEE;E BRkvatio e POINT OF o GEOLOGIST'S PICK. HEH ) " ?HiNI'éC;*Fgg?LDEER D;QMSJESSSPUT SPDON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO DR LESS
SOIL_MOISTURE SCALE FIELD MOISTURE GUIOE FOR FIELD MOISTURE OESCRIPTION | e - vOIO RATID SO. - SAND, SANDY S5S - SPLIT SPODN SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE DR PICK. CAN BE EXCAVATED IN FRAGMENTS ) "
(ATTERBERG LIMITS) CESCRIPTION F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TD SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIOED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUIO: VERY WET, USUALLY FOSS. - FDSSILIFERDUS SLI. - SLIGHTLY RS - ROCK PIECES CAN BE BRDKEN BY FINGER PRESSURE.
AT FROM BELOW THE GROUND WATER TaBLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | ygRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED REAOILY WITH POINT OF PICK. PIECES 1 INCH %’m—%ﬁ%ﬁ%%ﬁ?ﬁﬁgfog Uu:«aﬁn.;gr@:sg:ﬁzo ?' £S OIVIDED B
L LIOUID LIMIT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHEO READILY BY u A 4 INCHES OIVIDED BY THE
-+ TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC " IRES ORYING 10 HI. = HIGHLY V - VERY RATIO FINGERNAIL.
SEMISDLIO; REQU! YIN JOPSOIL (1S,) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANGE - WET - D) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
PD 1EenRM
p L L Prastic Limir N VPN TOOLS: HAMMER TYPES TERM SPACING ar I:IFC*:‘LY oot THICKRESS f‘;’:ﬁss BENCH_MARK: BM-22: RR SPIKE IN POWER POLE AT -Y5- STA.[6+20, 48" LT
VERY WIOE MORE THAN 18 FEET
- - ; E STURE AUTOMATIC MANUAL 15 - 4 FEE
om_| DPTIMUM MOISTURE MOIST - M) SOLI0; AT OR NEAR DPTIMUM MOIST (] cerens N WIOE %10 10 FEET THICKLY BEODED e :;FE;T VAo 5953 =
INKAGE LIMIT (] roene & MODERATELY CLOSE 10 3 FEET THINLY BEDDED 16 - 1. 2 :
SL - SHRINKAGE LIM 0 i ! VERY THINLY BEOOEO 2.03 - 2.6 FEET
REQUIRES ADDITIONAL WATER 10 6" CONTINUOLS FLIGHT AUGER CORE. S1ZEs Sggiimsg EESGS?H;: E; ,TS FEET THICKLY LAMINATED 2.028 - 8.03 FEET NOTES:
- ORY - @ ATTAIN OPTIMUM MOISTURE BK-5 ] & roLLow aucers L . THINLY LAMINATEO < @008 FEET
PLASTICITY -5t [] +aro Faceo Fineer e11s [Jn TNDURATION
FOR SEDIMENTARY ROCKS, INDURATION 15 THE HAROENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX D) ORY STRENGTH ] vunc.-carsioe InseRTs [+
NONPLASTIC 2-5 VERY LOW CME-556 0 FRIABLE RUBBING WITH FINGER FREES MUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER NS oo GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MEO. PLASTICITY 16-25 MEDIUM 5
PORTABLE HOIST TRICONE_2 *STEEL TEETH POST HOLE OIGGER MODERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH U [ BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. D HAND AUGER
O SOUNDING ROD INOURATEQ GRAINS ARE OIFFICULT TO SEPARATE WITH STEEL PROBE;
CORE BIT DIFFICULT TO BREAK WITH HAMMER.

REVISED 03/23/09
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DO NOT USE FOR CONSTRUCTION

»5Q_¢-"_NWAUH-"r"_uuA"-"-ﬁmﬁﬁfur"-"-qu"_ﬁuu"-"r"_”-f ............................. EBf=A--- t EB?LA"~~+_UHJAU_""ﬂn-nnﬂw_u_uf""-nﬂnpuwﬂu"-nﬁ-“-”{ ............ VEi5JQ ..... 50|
: SBL SB ! ‘ ! ! : '
45 i : 428+25 | E ! | | |
| i 63" i 72° LT E 5 o A
L% RN NN RO NS NN NN NS NN SN SN U SO AU Ll i SR S T NS T SO RS N T T R N a0 |
:————:""‘—'I-__——'_F—_"I_—"'-I ————— I_——I——.L, _ E @ @Vt:{___i I I I ; I
! | COTTATRY T Ak T e T T T =
-3 T S T N TORUN NN SO FSUN S A S O Ny @GN T gttt U T i 35|
' VERY SOFT T0 MEDIUM STIFF ! W : § TAN AND GRAIY SANDY AN[j ;
QQINmLmm_MMNNAWMmebmdmm4wm¢mmhmmmw4 _____ N G \$mmimmmmdeAWMLNMmewmdmmJ ____________________________ 30 |
. : : : . . . ! . ! . ] @ : . ! t$ . | | . . : . ! ! ! . !
! i i i ! : : i E : | i N : ' ! i | : i ! i
25 ; 3 ! ; | : ; SILTY CLAY MOIST T0 WET ; ] ; \ -(UNDIVtDED COASTAL PLAlN) 5 5 5 ! : : L 25
b - | N ® \i SNSRI TUNUINR NN WU SRR VOV VOV SO N 20 ]
_______|_____,_.,1________n________|___,,‘_._A._______JI________1__‘___,_IL________I________I_____,,,F,._______I___I_5____
IR SR RS O AR SO NN DU SRS NSO U S I I
SR SRS SR AR NN SR SN SRS NP SRS SO = YO
IR TR U S AR SRS SR DRSO SRUTUUNS NV DU SO A= T
........ B !
I TR NN N S S B T S N N i -20
NOTE GROUNDLINE PROFILE ALONG -L- TAKEN I
i F FROM ROADWAY TRoFIE DATED 98013, 1 -25
O IENED I RN
FROJECTED DNTO PR . ) _30
' : i E E : : E i i E E : i : i E i i i : : : ! E : i i . -35
425+00 426+00 427+00 428+00 429+00 430+00 431+00 432+OO




1 1 1 b
o | i ) O w
g™ O 0, O M Mo
mFs @, |2 M 2_ (] 1 o
298 (28Q:| | LA fecommns O S S U S S S S e
Ol | 5ElSE " " " _ o
82 3 IE S : | ) ! M
T pm m 1 1 | “ <
2 | ! ! |
BX | | _ _ ] I
Y T e e e e g T I | S F e — o —— N L e e el o I B BT = o ol i
: HEE | | | |
z : _
28 |zt . N
EIvle -5 1 | | 1 wm '
L R R IS S . e 3= ]
glefez [Zz|e=? “ ! " of
a WN a3 ! 1 I e
g 3" " " ! =
o ) ( 1 >wmir !
" : | -|HGnOn-" ........
o TTTTTTTTTTTTyTTY{TTv Tttt R Tt roTTT rgZE T
" u | r | “ Gm "
1 1 1
| w | | | el o
) w
“ W " “ d = o
SRRTEEEE R R L LR R TRERRRE oo beeeeee- PG +
. ! “ " xR | e
BN W ! ! | 285 | <
1 I 1 1 1
i — | 1 | 1 “.H‘mm L_
R T |" ||||||||||||||| .“ |||||||| ,. |||||||| “v ||||||| “|<NHRI. ||||||||
| | | \ | ] ”TP _V
" ! ! ! ! AT
' G 1 l 1 t 1 = |
) 1 1 1 ) ! O !
2 d “ " 'z ]
R e i Y T Tttt ot R v H
1l O 1 b 1 1 “ "
! : ” ! ! ! _
1 I i 1 1 i 1
1 I 1
i _L ; " ; _ L ]
BT - e e e S 1T momeees pTs , _
1 ] 1 b q ,. i
| | = Z | | | | o
: \ 7] M 1 I ' . o
LR S SN NN SO AU VU -3 SOOI WU SUUIN SOV N TS ¥
! : > o _ " _ | Q
! E ! (W] V 1 1 " v
! 1 VI_ [ i 1 ! '
| ) | 1 | |
! T ! 1 A “ " u " A
1 1
NN G B . T | = AU Lo-- [ [ e
R S iz : “
S o 18 ]
1l
QS AR T~ S —
| | _IDPW._ " - “ “ "
) i r o ! : ;
| P ,_ w | “ (@] “ ( 1
1 1 1
. T S (N e SR Y IO hIU...--:_-‘m--:_u_l:-“. ............... R N
“ " = a5 0l ! "
Dy =2 = " ! O
_ _ ! AT ! | S
O @ | |
| 1 | — o _||_ ||||||| e +
TTTT T TIING Y jn Bl 2l i Ed il I B E |||||| I T ,ﬁ '
2z = @ , | o
: Py : : N _ ,_ N
| : Q " > 1 1 ) A
" ,_ _|r | ] m 1 1 " "
R - - T AU DUURR oy I S I IO =N L] oo SR——
1 1 ]
_, O m 1 H uovocoooo_oo 1] T 10 o" "
,. 1 B POCOOCOO0OO0CIOO o" ‘,
’ ) 1, o
" B " _ fooboesessies _ i smBadmil i) _ m X ! ;
A X [ [P, 4T [ R S —— N R | (U | S —— dmmm =3 - | PR S | Lllflll U PR |, demem===-4
|ll__| IIIIIII L, IIIIIIIIIIIIII _II /V 1 / 1 1 1 ' 1 1 1 1 “ "
" : _ _ Loy AN ! _, “ " " oy o L "
! : ul o p) — [e) MY \ ul !
oz = @ 9 6 @6 CE |
| | 1 1 [ I 1 1 d A ! 1
” | _ | N . S S oeee Y A ; | 1 ; ;
-TTTT T ini B T r-——====""3J7°" "~~~ ~7 fia
: | | - | | | | |
! : ! ! ! H " N N ! " _ _ o
_ _ " ; " O ! A S AN ” " ! | o
“ " 1 | | AU ) t “ _T | _T .” e
e e P - -0 - p— - Pl N e R B T, R TR il ll el e el e Rttt =3
” | SRR ~RR I/ /7 _ _ A Aseesesses sl A H T 308
" ! mD . “ 4 _ A ssssshss s ol ] “ _ i o 9
2 we e A A " V [icoezozezonl A, _ : | " " " ” <
- I 1 1 N
e T ennes boseeons dom-te- e e S o peeee- S = o I O N TR et k- b-o---- N R e i S R
i X : X X d . | TT 1 ] 1 1 1 1 1 — 1 1 1
: ; d " “ " “ S “ 1 N_ I | ANY O 1 ! AN | I =z ng
! : _ ! ! : b 5 _ o) 22 &) A > A_ AN B NIV =g !
; | : X i : L | 1 S_ 1 | ( ) 1 ' 1 (VoI 1
| ! il d L = b3 ! ! ! i ! =} “ i ﬂ : u “
1 1 [ < N - LSS A S U, UL DU
Qe A S AR S S . IR R R =N HER o !
| : Ll ; " X " 1 | | | | t S_ 1 = 1 | 1 ] 1
“ " M" “ ' — " M A 1 v = P 1 1 ( ! | \ 1 R“ ,ﬁ
i | 1 ) ' | ' 1 1 I | ( |
| | X | | X “ -} | ) | | | > | < I i O )
| T X . | | — 1 — C ( __ (W I 1 | : 1 1 | I 1 |
| X Z | i O ' | I ! | 1 <I 1 MA | . o ]
b |_||||||AH|_ |||||||| HOR .._ |||||||| “ ||||||||||||| o mm e - lmm e — === 5 QEDNN V) S, e e R P - rr------- 4————- - ki -+ 4
: " ! r I ol > ! _ =1 ! ! o ! : : o !
| ) any i | | 1 o \ 1 1 [N ! O 1 1 1 !
. , i | i | M T_r t | _LL_ ( ' ) ' ! 1 1 =z 1
Q& | B . | = | e ol | | T | o
| | | | | 2 A | ¥ o = =) 1 O | S
. X VI, ! .,,uub ||||| "..nn..nnq_qr ||||||| A e [, r—|||:M|._ ||||||| e m o | <Flo-m----- | o R Q. [ Lo emm I EEREEEEE +
‘l..lk..ll ||“ ||||||| “ |||||||| _r lllllll ) | ) ) | ) = t-- ( | 1 _LI__ " " VI_ : —~
V = | O 2 | =0 | | B o & |
; | W" | | | F" A 1 ] D_ ;! | =z ' ' “ p Ll ! N
_ 3 ! A S ! “ oS U L D ! . ! <
_ ; < | _ _ _ _ ‘ Pl = [ _ — ; | | - _ |
X | . X X N V+ 3 [ ! 3 1 | I W Vo [ I o]
IIIIIIII —lllillo.l,llllllll_|.I||III_Il—llllll_lll|llll_ﬂllllll |||IIIlI_llll|lllﬁlllIll|4||||llll_|lllllll_|llIIIIIn_II||| [ V_| T 1 O r s
T k Rv T K | D ) ' O_ I I ¢ ) [l ) 1 ] t
| i X , | , VL N 1 1 1 1 ! 1 1 ) 1 T_ I
" ! =~ " 1 " x ! _ = ! ! ! ! T | | ! :
1 1 1 1 S 1
ST : o = % ! LW " Y _ : “ S ;
“ h B“ " “ | 1 | ( | (V2N 1 Lo .._ |||||||| _x..||||||"||..|..|||.“ |||||||| " ||||| Nl__-lllxxnl.“ ||||||||
||1f||\0|1 ||||| O | i CTTTTTT . 1= d |||||||| ”. ||||| o .“ |||||||| “ |||||||| ”.|| 1 [ ' ' 1 _LL_
! = ! L ! " b4 | S | , | | | | LW |
- ¥ | N | < | O | | | | | | | | |
! ” - | ! d d ! ! ! " " ! m " : : : " " u
I 1
T SR booooees HES IRURREE U beoooe- RRTRCERE oo R foeeoooe- oomeee booeoees s oo boooees dooooe- e boooees domooee
1 1 1 1 1
_” L : ! m ! m ! “ “ : : _ ! " | | | | o
| .2 | R | | | | | " | | | | | | | | S
i S I T TEEEEEEEERREES e oo T oo e e +
T ! T A_ . k |— | | \ " " “ 1 1 1 1 1 1 1 1l 1 6
X k | | X K X : 1 1 1 ] 1 1 1 1 1 I
N ! o : u " ! ! ! ! _ ! ! _ ! ! : o~
) 1 1 1 1 1
L Py z | ! " ! ! ﬁ ! ! | _, m | " “ " “ “ " <
Ry = : N : ! " ! “ ! _ ! : : ! L o L
: X ; ; e O A o ——— mm = fm—— - ——— R fm——————- Fom———--- - b +
||||||||||||||| L i i 7 " | | ) ) I 1 ! b ' | 1
| O | | _ | — i | “ ’ | ! ) 1 1 ' i i v ' !
| | | | X . | ] I b 1 1 1 1 1 1l 1l t 1
! ! L ! ! ! ! ! ! , _ ! ! ! ! " " " : "
N~ - “ o : : " ; ; “ : | | | | | | |
1 1 1 [ T T e T S
B R
" ! ! ! L ! u ! ! " " ! ! ! “ ! “ " ﬂ _
_ ! = ! ! ! , , ! ! ! u “ " | M | , ! :
! ! =) ! C ! ! : ! ! ! | " " ; " " " " "
: : =% A AN S O SR S S e T R N
Tyttt EI_ IIIIIIII | k l— | X ) _, " ," 1 1 1 1 1 1 1 1 1
" , M“ " “ " " “ ] I ] I 1 ,v “ " " _, “ “
, V ” | o ! ! ! " " ! ! ! " “ ! “ " 4_ | %
” 1 I 1 1 1 1 1 1 “ 1 1 ] . h \ ) _ \
USSR OO/ VRSO SURSUONE N UOUU NN U VRO SO AN EUOP SUSSOOS OSSO U SO NN OSSR SRS
|||||||||||||||||||| R e e e St Sl ' ' !
1 I 1 I 1
S 2 8 2 £ 2 8 28 ¥ Q& v 2 w oo v 2 W g §g M O
e Tk B B B N " | “ | V “ ” ‘ | _ _ |
. 7 “Ulm T weel
"rad- - -039" - 4RO T00N8-030- 0P ISZUNGL LA IO EB TS SAT] VST ]iAUS8aN] 3\
bb/71/8 UBP* [ 491G A4ACT"I0HE D39 Qb IGZHN JO4dURTINHDI L03IA0¥INGA 1909 Sha TN ENGy




8/23/99

YB\CADD_GEOTECH\xac\R25140_GEOQ_BROG_LovrYS_xs1.1@scale.dgn

nvestigation\TIP\R2514D_GEO_BRDG.L ovr

Y Ec bR

17-DEC-2013 16:15
L:\ERO\Green

5 : : ! \ , : B : : : , \ : § : \ | : ' : g ti 2.5 f PROJ. REFERENCE NO. SHEET NO.
: ! : ! ! E : : ! : ! : i ! : E : ! ! : : ! : LBR | R-zo14b  Jo OF 12

_______ ds %0 6 S5 so 45 4 3 3 25 g0 % H 5 6 & b % 20 3 % I 4 45 S %5 & & 0 7
EBI_Ai SBLE E E E i E i E 1 I i 1 t i 1 ' ' I X ' M | | EBI_B ENBL i

B T e o o
-5 1T O T R R D T e O L L

M0 I e — R A—— AR I A N IR A [ R A b b R S —— R — I I I R A baoeoons I IR 4D
e e e e e B D P S 5 s
3B N §!§M3 _______________ 35
: ®_§ e : : : : : ! : : : : : ] : : : : : : : ! ®“_$
L TS e % —————— foooooen bomneoeee booemese domeooes boeooe- Lo booeo oo boeoens boeneoas Aeomeneee booees boonoo Ao e e oo b beosooes demneoee- oo booooe- domeees boooo- N b b 30
O e~ T L T L A A AN SN SN A SN AN U A S S S O; s |
a5 . § ______ [ T TANANDGRAYSANDYANDS|LTYCLAY;MO|STTOWET(UND|V|DEDCOASTALPLA|N) ________ §5T_2 ____________ 25 .
: : : : : ! : : : : : : : : : ! : : : : ! : : ! : : NN
@y &
S0 N T RENREREE R Bt SR Lh chi b M e S I P o & e 20
oy A A ey |
N N . ~ R S A . - | N
T I o I PR R :L:::,;______:_:",,__,___T_’lf_f___,iII'__'__'__“":T_T_T_:'t_‘_::;:::J.::_—__—_IL—_:::;_:«__—__—JI.—A_—__-z_elLe,,A__d:_,‘_A:Q___‘,_:L_‘,‘__;__=_;______Jr____._,:,_:5_______;_3__;_______j_,:_____:_:t_; _____ l____§,J:::.;___L;_;_:__L_,_I5___
® T T T U T T T T N A AU R SN A SUE A S Dl
o - . I T . _VERY L OOSE TO MEDIUM DENSE TANi SAND, SATURATED (RIVER; BEND FORMATION) .. ... ] S5t I N Lo

“““““ i“"“s‘@;‘ﬁ"’f“‘T‘A‘N‘“@A‘N‘D‘@“@R‘A‘gv"s‘;/;&'N‘m‘;‘"uMﬁ‘Eg’T‘QJ‘NE“‘@WTT"H@“S‘HETL‘L"T—TR"AGM‘ENT‘s‘"‘(‘F;e|vgé BEND F@ow?mlor;w Gy

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

DENSE {TO VERY DENSE GRAY SAND, SATURATED (RIVER BEND FORMATION) | | | On 1
S SR SR SRS S AR SR A ot St A S s S SOP URO St S Nt SNS UUS SNSUU SUNSPIG S SN SO i
i i i i i i i i i | i i i i i i i i - G .
J” ........ N A S A S S L A S A S B S U < N U -35.
T @
_______________________________________________________________________________________________________________________________ 428+07.51 i b
%‘ 75 70 655 6%0 55 5:,0 425 4Eo 35 3;,0 zs z:o 15 1b é cl> é 1:b 1:5 250 zs :!Fo 3:5 4:0 435 5?0 55 6?0 6?5 750 75




8/23/99

s1-1@scale.dgn

Y3 x

sc\R25140_GEOQ_BRDG-Lov

YS\CADD_GEQTECH\x

at1on\TIP\R25140_GEO_BROG_L ovr

e b

17-DEC-2013 10:33
L:\ERO\Greenyille I[nvest:
C urner

1 25 5 PROJ. REFERENCE NO. SHEET NO.
R—2514D 1 OF 12

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

428964286|

SAVRNEUS OIS S SN E— SANDY AND su_w CL,AY MQJSI_--I@--,WLI---(UND VJDE.D*.COAST.ALARLAJN)-F-"W;_-__--ﬂ? ........ -

! S B i s A e s A
___K_...______l._...-_.—.—___,____l_._...._I_-_ | d

Ll 1
A e —— _._4,___;__ - ;- - _,J:,—,;___T_'C'___:_,,,l__ _________________________________________________________________________________________________




-2514D_GEQ_BRDG_Y5.GPJ NC_DOT.GDT 12/17/13

NCDOT BORE DOUBLE R

(= NCDOT GEOTECHNICAL ENGINEERING UNIT
~/ \LL¥ BORELOG REPORT

WBS 34442.1.5

[TIP R-2514D | counTY JONES | GEOLOGIST Wirike, C. M.
SITE DESCRIPTION BRIDGE NO. 103 ON -L- (US 17) OVER -Y5- (OAK GROVE RD.) GROUND WTR (ft)
BORING NO. EB1-A SBL STATION 428+25 OFFSET 63 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 37.4 ft TOTAL DEPTH 69.4 ft NORTHING 469,942 EASTING 2,531,031 24 HR. 35

DRILL RIGIHAMMER EFF./DATE GFO1042 CME-550 87% 09/03/2009

| DRILL METHOD  Mug Rotary

HAMMER TYPE Automatic

DRILLER Smith, R. E. START DATE 11/19/13 COMP. DATE 11/20/13 ‘ SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lff)v ELEV DE(th’)T H v SOIL AND ROCK DESCRIPTION
() 0.5t | 0.5ft | 0.5t | |0 % 0 N 1001 | NO. [ voi| G | Etev.a DEPTH (ft)
40 |
374 T 00 L 37.4 GROUND SURFACE 0.0
+ 1 1 pl *3 - 55-18 3 UNDIVIDED COASTAL PLAIN
a5 T - - TAN AND GRAY SANDY AND SILTY CLAY,
T 1 v — MOIST TO WET
S - — . 1 -
1 97 . |
1 aq- - i
30 | 2954 79 i N
T 3 3 4 'Y $5-19 ~
1 | i
1 l . -
25 1 / |
234 T 140 | - -
+ WOH [WOH[WOH| &, 2
20 195 1 179 —
ER WOH | WOH | WOH JKO - - -
T A re4 _ 210
15 T+ \ - - COASTAL PLAIN
14.5 =229 \ — TAN SAND, SATURATED (RIVER BEND
T 3 4 5 XN §S-20 - FORMATION)
1 . L
10 T - i
95 279 1 -
I 3 4 4 "3 -
1 /. K
5 1 [ . L
45 329 / -
I WOH [WOH|[WOH | . - - - 5521 -
1 2. K
1 N - - |
1 LN i
0 ] N L
B ~
-16 T 390 : \‘\ e 390
¥ 17 |17 | 20 Nigir” S5.22 E COASTAL PLAIN
T SN - TAN AND GRAY SANDY LIMETONE WITH
5 T N 5 SHELL FRAGMENTS (RIVER BEND
T Y — FORMATION)
66 T 440 N -
. 16 24 28 . . . “5-2 - . . -
I D I X
0 | 1054479 } —
1 24 | 38 | 15 R - $5-23 r
4 PN /’ e e e -
5 R . ././ . L
= 1551529 —t0 | 14 =7 —
T .. 124. ] i
. T - \ .ot -
20 | 054579 T —
+ 11 15 13 QQB' $5-24 -
T + F238 . ____ 819
25 T+ \ - - COASTAL PLAIN
2551629 { GRAY SAND, SATURATED (RIVER BEND
T 19 | 14 | 19 ‘833" $S-25 FORMATION)
1 Ao
-30 T A
-30.51 67.9 E
¥ | 15 | 16 &1 -32.0 694
1 N Boring Terminated at Elevation -32.0 ft in
4 L Dense Sand

SHEET 8 OF 12



. 11L¥ BORELOG REPORT

Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 9 OF 12

WBS 3444215

| TP R-2514D | counTy JONES | GEOLOGIST Wrike, C. M.
SITE DESCRIPTION BRIDGE NO. 104 ON -L- (US 17) OVER -Y5- (OAK GROVE RD.) GROUND WTR (ft)
BORING NO. EB1-B NBL STATION 427+91 OFFSET 61 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 37.5ft TOTAL DEPTH 74.4 ft NORTHING 469,894 EASTING 2,531,150 24 HR. 2.1

WBS 3444215 TIP R-2514D COUNTY JONES GEOLOGIST Wrike, C. M.

SITE DESCRIPTION BRIDGE NO. 104 ON -L- (US 17) OVER -Y5- (OAK GROVE RD.) GROUND WTR (ft)
BORING NO. EB1-B NBL STATION 427+91 OFFSET 61 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 375 ft TOTAL DEPTH 74.4ft NORTHING 469,894 EASTING 2,531,150 24 HR. 2.1

DRILL RIG/HAMMER EFF./JDATE GFO1042 CME-550 87% 09/03/2009 | DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE GFO1042 CME-550 87% 08/03/2009 DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

NCDOT BORE DOUBLE R-2514D_GEO_BRDG_Y5.GPJ NC_DOT.GDT 12/17/13

DRILLER Smith, R. E. START DATE 11/19/13 COMP. DATE 11/19/13 |SURFACEWATERDEPTH N/A DRILLER Smith, R. E. START DATE 11/19/13 COMP. DATE 11/19/13 ISURFACEWATERDEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez_fgv ELEV DE(;’)TH v o SOIL AND ROCK DESCRIPTION E'(-ff)v ELEV DE(E)TH . 0 SOIL AND ROCK DESCRIPTION
() 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | NO. | /moll 6 | ELev. @ DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft | O 25 0 75 100 [ NO. |/moll o
40 L 0 | LV MatchLine _ _ _ _ _ _ ]
1 | 1 | Other Samples:
375 + oo L 375 GROUND SURFACE 0.0 4 L ST-2(11.5-13.4)
+ 1 ] T *2- - 5510 = UNDIVIDED COASTAL PLAIN T -
35 + S v N TAN AND GRAY SANDY AND SILTY CLAY, T -
T { NS MOIST TO WET -+ —
335 T 40 \ co T ™
-+ 2 3 4 .’7. . \_ -+ -
30 T 1 §' T i
296 1 79 1 — -T —
T 2 3 3 & \_ 4 |
i I N I i
1 / B 1 A
25 A ] \__ 1 N
235 T 140 /- - N T -
i WOH [ WOH |WOFT| ¢ - 5511 §: 1 -
20 T [ N T i
19.6 4 17.9 — -T -
I ] 1 2 +.3 . §L_ 1 L
4 |- - \_ 4 -
15 | 146 -+o229 L__ b—m,s 232 T —
T 81 9|13 N T 55-12 S COASTAL PLAIN T -
T AN R I cooer TAN SAND, SATURATED (RIVER BEND 1 C
T e R poaol FORMATION) T i
10 1 o i
96 —+27.9 7 oo ool -T -
1 3 4 4 ‘@8 " e e ce e boo ol + -
T “ R R IR I e ) T i
5 + S R R B = COASTAL PLAIN T -
46 1329 - TAN AND GRAY SANDY LIMESTONE WITH T —
T 3 4 6 “do - || sss - SHELL FRAGMENTS (RIVER BEND T -
1 N R I I L FORMATION) 1 A
B2 3 A s CLINSe - I .
I S - Ese L 1 R
0 04 - 37.9 \,’42 - -+ —
hn 14 19 20 - &3 L 4 |
T RN R S ER D AR i 1 B
B 54 -tag / — T —
1 11 12 12 SRR SIRE RN P 5515 L 1 :
1 R - 1 -
I RN I N IS I N I [
e ars 20 [ 27 | 18 N — T —
-+ e 4 e e - - .>45 « e e a e e e e - --: :
1 // L 1 -
15 | 54600 /’ - =+ —
I 10 12 12 .4..q24.... 55-16 - :: :
20 | ona-ts7a i - -T —
1 14 15 13 SRR POV P PO - 4 -
<4 A N - e e . - e e . - 2_35____________________@0_ -+ -
o5 T S R U TR IR - COASTAL PLAIN T -
254629 <~ - GRAY SAND, SATURATED (RIVER BEND T —
T 25 | 28 | 28 R BRI \757- : $5-17 FORMATION) T C
I [ ! :
30 | 304679 / - -
i R S I i
1 Y 1 L
- T / T B
| asat720 v L -
T 151823 g -36.9 74.4 T r
1 R Boring Terminated at Elevation -36.9 ft in 1 .
1 R Dense Sand 1 L
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WBS 3444215 ITIP R-2514D [couuw JONES | GEOLOGIST Wirike, C. M.

SITE DESCRIPTION BRIDGE NO. 103 ON -L- (US 17) OVER -Y5- (OAK GROVE RD.) GROUND WTR (ft)
BORING NO. EB2-A SBL STATION 428+96 OFFSET 72ftLT ALIGNMENT -L- O HR. N/A
COLLAR ELEV. 40.21t TOTAL DEPTH 69.5 ft NORTHING 470,014 EASTING 2,531,030 24 HR. 4.0

WBS 34442.1.5 TIP R-2514D COUNTY JONES GEOLOGIST Wrike, C. M. ‘

SITE DESCRIPTION BRIDGE NO. 103 ON -L- (US 17) OVER -Y5- (OAK GROVE RD.) GROUND WTR (ft)
BORING NO. EB2-A SBL STATION 428+96 OFFSET 72ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 40.2ft TOTAL DEPTH 69.5 ft NORTHING 470,014 EASTING 2,531,030 24 HR. 4.0

DRILL RIGHAMMER EFF./DATE GFO1042 CME-550 87% 09/03/2009

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE GFO1042 CME-550 87% 09/03/2009

DRILL METHOD Mud Rotary

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Smith, R. E. START DATE 11/21/13 COMP. DATE 11/21/13 | SURFACE WATER DEPTH N/A

DRILLER Smith, R. E. START DATE 11/21/13 COMP. DATE 11/21/13

l SURFACE WATER DEPTH N/A

GEO_BRDG_Y5.GPJ NC_DOT.GDT 12/17/13

NCDOT BORE DOUBLE R-2514D

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lff)v ELEV DE(f':)T H v ) SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(f’:)T H s ) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft [ 0.5ft | |0 25 50 75 100/ { NO. |/moil 6 | ELev.m DEPTH () (ft) 0.5ft | 0.5t | 0.51t | © 25 50 7 100 | NO. [/moll
45 | o7 S RN U NN ) RN MatchLine _ _ _ S O S
1 i 1 N ST-4 (17.0 - 18.9)
40 | 402 T 00 [ 402 GROUND SURFACE 0.0 T -
T 1 3 3 *6 55-26 WEN ROADWAY EMBANKMENT T B
T T N TAN SAND, MOIST N
T [0 et o ___ .30 T
362 T 40 L A AN UNDIVIDED COASTAL PLAIN 1 r
35 T 1 2 2| | qa S8.27 N TAN AND GRAY SILTY CLAY, MOIST TO I C
WET
I b N I :
322 T g0 LI N 1 B
I N B B N I i
30 1 . L L L
T Il ) %‘ 282 12.0 ': :
267 4+ 135 - .- < e e - e e e - —+ I
" I VIOH [WOH [WOH g6+~ -~ | =~~~ | -~ |- |[ss2e §_ I L
T v \__ T C
1 \. \_ 4 L
212 T 19.0 b NS T r
20 gl 3 3 4 A \_
T 4 192 21.0| T I~
T Nl sed COASTAL PLAIN T i
172 T 230 N Rosl TAN SAND, SATURATED (RIVER BEND T N
1 6 11 15 W2 §8-29 _ FORMATION) 1 K
15 4 / A =+ -
1 4 coock 4 L
1 - cossk 4 L
122 | 28.0 A cooel 1 N
10 4 9 6 5 d{1 ; oo + L
T aed92 o ___ 30 T N
T ) '\\‘ : i COASTAL PLAIN 1 r
72_71 330 CoUAl i TAN AND GRAY SANDY LIMESTONE WITH T C
T 10 | 12 | 12 02 $5-30 B SHELL FRAGMENTS (RIVER BEND 1 L
5 1 N - FORMATION) 1 L
1 A\- - - » 1 -
22 T 380 NS B T [
. T 321 | 22 D e S5-31 i T i
| — —
- T 410 L AN L. [ -0.8 41.0
08— 60/0.0 R oyt g geha ' Y) § C 16 418 1 C
28 T 430 C e -1 L. o 1 |
1 G IECE IR EA N '}s’e' B N s i 1 i
-5 I I A I -
1 . 1 L
4 FO e Y L iR L
7.8 ] _48.0 5 =17 B I 2 I s 1 L
+ e e e 29 . . PR e e 4 -
10 I ? I r
1 . . 1 L
28 ] 530 R P I =20 I N
1 84S | 47 P PN R 392 §5-33 54.5 + L
-15 T === —==== 1 r
1 I - R 1 L
-17.8 T 58.0 - 1 :
T T 12 | 17 1 -
-20 1
T 61.0 T —
T o T T T T T T 'COASTALPLAIN 1 i
228 1 63,0 ~ .. GRAY SAND, SATURATED (RIVER BEND T N
T 33 | 34 | 30 - esd 55-34 FORMATION) T L
-25 I I N
278 T 680 T B
T 20 | 25 | 22 6.5 T -
-+ — Boring Terminated at Elevation -29.3 ft in —+ —
+ - Dense Sand T -
+ - Other Samples: T »
T - ST-3(15.0 - 16.6) T -




BORELOG REPORT

Z W NCDOT GEOTECHNICAL ENGINEERING UNIT

WBS 34442.1.5 [P R2514D | county JoNES | GEOLOGIST Wrike, C. M.

SITE DESCRIPTION BRIDGE NO. 104 ON -L- (US 17) OVER -Y5- (OAK GROVE RD.) GROUND WTR (ft)
BORING NO. EB2-B NBL STATION 428+61 OFFSET 56 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 39.5ft TOTAL DEPTH 69.1 ft NORTHING 469,964 EASTING 2,531,154 24 HR. 45

DRILL RIGIHAMMER EFF./DATE GFO1042 CME-550 87% 09/03/2009

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

-2514D_GEQ_BRDG_Y5.GPJ NC_DOT.GDT 12/17/13

NCDOT BORE DOUBLE R

DRILLER Smith, R E. START DATE 11/13/13 COMP. DATE 11/13/13 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'('fgv ELEV DE(%TH v ) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5t | 0 25 50 %5 1001 | NO. |/moi| 6 | ELev.ay DEPTH (ft
4 [ 1 . GROUND SURFACE 0.0
T 1 1 1 +5- - 55-1 ROADWAY EMBANKMENT
+ S TAN SANDY SILT, MOIST
4 . 3.0
a5 | 355 T 40 ,r : - UNDIVIDED COASTAL PLAIN
-+ 2 2 2 o S5.2 TAN AND GRAY SANDY CLAYEY SILT,
+ . MOIST TO WET
31.5_1 80 A- -
30 I 2414 ST
T /I ____________________________ﬂo_
+ - - - UNDIVIDED COASTAL PLAIN
26.6_+ 12.9 fo. .. L GRAY SILTY CLAY, WET
95 1 WOH | WOH | WOH “o. S $8-3 o
1 N L
1 NG L. R
1 .\.\ . Los o s
20 208 T 190 RN = COASTAL PLAIN
F 9 12 | 16 %5 - TAN SAND, SATURATED (RIVER BEND
+ s 3 FORMATION)
166 + 229 N I 3
15 1 6 | 10 | 13 .‘23. - S5-4 -
+ - -1 - ks 20
+ SR - COASTAL PLAIN
116 + 279 s 3 TAN AND GRAY SANDY LIMESTONE WITH
10 + 9 8 | 13 S e 85-5 - SHELL FRAGMENTS (RIVER BEND
-+ p - FORMATION)
1 R 2 R
66 =329 s b -
5 A N A R X o
~ L
- - e . \ - - . =
19 1 3re N K
. T 5 |19 | 24 - Neaal -] | .. |8S8 L 05 39.0
31 | 426 R I I S [ 33 428
1 14 [ 10 | 1 AR o e 557 i
-5 AL ) I SN |63 44.8
81 | 478 L = [ s pip
- palgiegelge plopsloalegsliny elopsbapiy L 8.1 476
o T 71 [ 78 | 18 [ deo| S8 - 96 49.1
-118 T 513 r
T | 14 | 19 B
-15 I -
181 | 576 i
1 14 12 10 §5-9 .
-20 I N
+ - 215 . 810
+ - COASTAL PLAIN
=231 L 626 =11 551 32 GRAY SAND, SATURATED (RIVER BEND
25 + FORMATION)
281 | 676
+ N 296 69.1
- - Boring Terminated at Elevation -29.6 ft in
R - Dense Sand
T B Other Samples:
T C ST-1(6.0-7.6)
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BRIDGE NO. 103 AND NO. 104 ON -L- (US 17 BYPASS) OVER -Y5- (SR 1121) AT -L- STA. 428 +53.58

EBI-A SBL SOIL TEST RESULTS
SAMPLE DEPT AASHTO % BY WEIGHT % PASSING (SIEVES
NO. OFFSET | STATION |  yropyar dorss | L0 | L rsamp [Fsiis | st [ Giar | om | er 1 300 | MoisturE | orgANIc
SS-18 | 63 LT | 428+25 0,0-1.5 A6(9) | 29| 13| 2.4 | 20.8 | 28.4 | 48.4 | 100 | 99 | 84 - -
SS-19 | 63 LT | 428+25 7,9-9. 4 AG(11) | 35| 19| 5.0 | 34.5 | 22.2 | 38.3 | 100 | 98 | 71 - -
S5-20 | 63 LT | 428+25 | 22.9-24.4 | A-2-4(0) | 19| NP| 14.0 | 63.7 | 17.2 | 5.0 | 100 | 95| 35 - -
SS-21 | 63 LT | 428425 | 32.9-34.4 | A 2-4(0) | 22| NP| 58.5 | 29.5 | 2.9 | 9.1 | 98| 78 13 - -
S22 | 63 LT | 428425 | 39,0-40.5 | A-1-b(0) | 16| NP| 41.7 | 39.3 | 10.9 | 8.1 | 57 | 38 13 - -
SS 23 | 63 LT | 428425 | 47,9-49.4 | A 1-b(0) | 18| NP| 32.7 | 52.3 | 8.0 | 7.1 ] 61| 46 11 - -
Ss-24 | 63 LT | 428425 | 57.9-59.4 | A-1-b(0) | 18| NP| 46. 1 | 36.4 | 11.5 | 6.0 | 65| 41 13 - -
S5 25 | 63 LT | 428425 | 62,9-64.4 | A-2-4(0) | 14| NP| 31.9 | 56.7 | 7.5 | 4.0| 94| 76 14 - -
EBI-B NBL SOIL TEST RESULTS
AMPL H % BY WEIGHT % PASSING (SIEVE
SAVGLE | oFrsET | STATION INTaRVAL Cokss, | LL| P C.SAND [F.SAND | SILT | CLAY | 10 i fo( Vzoso) MOISPURE | ORGANIC
SS-10 | 61 RT | 427 +91 0.0-1.5 A6(7) | 28| 171 2.8 | 27.4 | 27.4 | 42.3] 100 ] 99 | 79 - -
SS-11 | 61 RT | 427+91 14.0-15.5 | A-6(15) | 34| 18| 0.2 | 23.2 | 38.3 | 38.3 | 100 | 100 | 89 - -
SS- 12 | 61 RT | 427+91 | 23, 2-24. 4 A-3(0) | 15| NP| 55.7 | 38.3 | 2.9| 30| 96| 70| 7 - -
SS- 15| 671 AT | 427+97 | 32.9-34.4 | A~ 1-0(0) | 20| NP| 67.4 | 12.9 | 10.6 | 9.1 96 | 48 | 21 - -
SS- 14 | 671 RT | 4274971 | 35,9-37.4 | A-1-0(0) | 17| NP| 49.2 | 30.4 | 8.3 | 12.1| 57 | 36 13 - -
SS- 15 | 61 RT | 4274971 | 42.9-44.4 | A-1-0(0) | 20| NP| 40.3 | 37.5 | 12.1 | 10. 1| 51| 34 14 - -
S 16 1 671 AT | 427+97 | 52 6-54.4 | A-1-a(0) | 17| NP| 46.2 | 36.7 | 7.1 | 10.1| 46 | 29 10 - -
SS- 17 | 671 RT | 427+97 | 62.9-64.4 | A2-4(0) | 20| NP| 10.2 | 79.7 | 5.0 | 5.0 100 | 97 14 - -
EB2-A SBL SOIL TEST RESULTS
L DE % BY WEIGHT % PASSING (SIEVES
SAVOLE | OFRSET | STATION INTRRTAL s L e C.SAND |F.SAND | SILT | CLAY | 10 40( 200) MOISPURE | ORGANIC
SS-26 | 72 LT | 428+96 0.0-1.5 Ao-4(0) | 18| NP| 7.7 | 61.71 ] 15.1| 16.1] 100 | 97 | 35 - -
SS-27 | 72 LT | 428+96 4.0°5.5 |A7-6(23) | 46| 25| 1.6 | 17.1 | 24.8 | 56.5 | 100 | 99 | 88 - -
SS-28 | 72 LT | 428+96 13.5-15.0 | A6(11) | 32| 11| 0.0 | 15.9 | 53.8 | 30.2 | 100 | 100 | 99 - -
SS-29 | 72 LT | 428+96 | 23,0-24.5 A30) | 16| NP 72.8 | 20.7 | 2.5| 4.0] 95| 63| & - -
S5 30 | 72 LT | 428496 | 33.0-34.5 | A-1-0(0) | 16| NP| 61.2 | 19.8 | 11.0 | 8.1 | 82| 50 77 - -
S 371 72 LT | 428496 | 38.0-39.5 | A 1-0(0) | 18| NP| 55.8 | 22.0 | 12. 1| 10.1| 60| 35 15 - -
Ss 32 | 72 LT | 428496 | 43.0-44.5 | A-1-a(0) | 17| NP| 51.6 | 27.2 | 15.1 | 6.0 | 49| eor 12 - -
SS-33 | 72 LT | 428+96 | 53,0-54. 5 - - 5.2 | 64.6 | 5 1| 5.0 49| 48| 7 - -
SS-34 | 72 LT | 428+96 | 63,0-64.5 - - NOT |ENOUGH| MATERTAL - - - - -
EB2-B NBL SOIL TEST RESULTS
% BY WEIGHT % PASSING (SIEVES
SAVGLE | oFFSET | STATION INTORVAL Cass | LL|PL C.SAND | F.SAND | SILT | CLAY | 10 fo( 200) MOISTURE | ORGANIC
SS- 1 56 RT | 428+61 0.0- 1.5 A 4000 | 211 3 | 7.9 | 48.6 | 25.4 | 18. 1| 99| 96 | 50 - -
S5-2 56 RT | 428+61 4,0-5.5 A4(1) |22 8 | 7.7 1 46.8 | 20.0| 26.2| 99| 95| 52 - -
SS- 3 56 RT | 428+61 12.9-14.4 | A-6(18) | 37| 18] 0.2 | 14.9 | 54.6 | 30.2 | 100 | 100 | 98 - -
SS- 4 56 RT | 428+61 | 22,9-24. 4 A 3(0) | 18| NP| 52.0 | 42.5 | 2.4 | 3.0 10| 81| 7 - -
S5-5 56 RT | 428+61 | 27.9-29.4 | A-2-40) | 21| NP| 29.1 | 57.9 | 4.9 | 8.1 | 85| 65 i3 - -
SS-6 56 RT | 428761 | 37.6-39.1 | A-1-b(0) | 19| NP| 60.9 | 21.6 | 9.5 | 8.1 | 70| 38 14 - -
55-7 56 RT | 428+61 | 42, 6-44. 1 - ~ - [ 43.8 | 37.9 | 10.3| 8.1 30 191 7 - -
S5-8 55 RT | 428+61 | 47.6-49.1 | A-1-b(0) | 18| NP| 30.2 | 49.8 | 11.9 | 8.1 | 40| 31| 9 - -
S5-9 56 AT | 428+671 | 57.6-59.1 | A-1-0(0) | 19| NP| 49.0 | 35.9 | 11.1 | 4.0 | 68| 41 12 - -




