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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34745.11(U-0071) F.A. PROJ. NHF-76-1(2)
cOUNTY _DURHAM

PROJECT DESCRIPTION _DURHAM EAST END CONNECTOR FROM
NC 147 (BUCK DEAN FREEWAY) TO NORTH OF NC 98

SITE DESCRIPTION _NORFOLK & SOUTHERN AND GSX RAILROAD
BRIDGES OVER US 70

INVENTORY

NOTE - THE INFORMATION COMTAINED HEREIN iS NOT IMPLIED OR GUARANTEED BY THE M. C. DEPARTMENT NOTE - BY HAVIHG REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING AGGURATE HOR {T IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SiTE.

STATE |  STATE PROJECT REFBRENCE NO. SUEET | I9HSh
N.C. 347 45.1.1¢U-0071) 1 21

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH T 1S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVALABLE MAY BE

REVIEWED OR INSPECYED IN RALEIGH BY CONTACTING THE N, C. DEPARTMENT OF TRANSPORTATION,
GEQOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROTK CORES, OR SO TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
CEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR AETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE
RELED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD,

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC COMDITIONS INCLUDING
TEMPERATURES, PRECIFITATION, AND WIND, AS WELL AS QTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOQR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DFFERENT. FOR BIDDING
AND CONSTRUCTION PURFOSES, 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 QPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO 8E ENCOUNTERED. THE 8DDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS A4S HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTEREO ON THS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTHNG FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED N THE SUBSURFACE INFGRMATION.

PERSONNEL
N.D, MOHS

TERRACON

INVESTIGATED BY_N.D. MOHS
CHECKED By N.T. ROBERSON
SUBMITTED BY__N.D. MOHS
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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

PROJECT REFERENCE NO. SHEET NG

34745.L1(U-007D 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 13 CONSIDERED TD BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO 1206, ASTM D-1586). SDIL
CLASSIFICATION' S BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
45 MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

POORLY GRADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK 1S NDN-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TD DR LESS THAN @.! FODT PER 68 BLDWS.

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.

ALLUVIUM {(ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS -~ APPLIED TD ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:
N

DR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPUSITION, AS SHALE, SLATE, ETC.

DESCRIPTIONS MAY INCLUDE COLOR DR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY)
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

L4

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

EXTREMELY INDURATED
SAMPLE BREAKS ACROSS GRAINS,

(] SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 188
VERY STUFF,GRA,SITY DLAY, WOST WTH ITERBECDED FINE SAYD LATERS,HIHLY PUSTE, 416 [ s — ROCK (WR) 4 BLOWS PER FODT IF TESTED. ARTESIAN, -~ GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL. LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLINE FIRE 70 COARSE GRATN 16NEOUS AND WETAMORPHIC ROCK THAT AT WHICH 1T 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TD OR ABOVE THE
GENERAL GRANULAR MATERIALS * |swr-cLay MatERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. 6RE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
cLASS, (< 357 PASSING $200) (> 351 PASSING %200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. - CALCAREDUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOLNTS OF CALCIUM CARBONATE.
FINE TO COARGE GRAIN METAMORPHIC AND NON-COASTAL PLAIN s e
GROUP A4 | A5 | A6 al, a2 | A4, A6 TOMPRESSIBILITY ggg‘-(cmcsg)muns R VENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpE | COLLUVIUM - ROCK FRADMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. a3 | A6, A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 —| INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R MODERATELY COMPRESSIBLE L10UID LIMIT EOUAL TO 31-58 CORGTAL_PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD -
SYMBOL AN CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
NNVRRN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ (SCEFP’IMENMRY ROCK I I I gszﬁsgggthRgCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED TENGTH OF CORE RUN AND EXPRESSEQ AS A PERCENTAGE.
% PASSING LT PERCENTAGE OF MATERIAL : WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
" 10 SRANULAR| Day | MUCK, ORGANC . GRANULAR _ SILT - CLAY OTHER HATERIAL ROCKS OR CUTS MASSIVE ROCK.
"4 SOILS PEAT SDILS SOILS OTHER MATERIAL " s SHOW 186, ROC
» 208 |15 Mx |25 mx|10 1x|35 1xlas uxlss ux|3s wxlas mnlos mnlss vnlss M SOILS TRACE OF ORGANIC MATTER 2 -3y 3- By TRACE 1 - 102 FRESH ROCK FRESH, CRYSTALS BRIGHY, FEW JOINTS MAY SLIGHT STAINING. ROCK RINGS UNDER DIP_~ THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3~ 5% 5 - 124 LITTLE 10 - 20% HAMMER IF CRYSTALLIE. HORIZONTAL.
LI Lite? 46 x}4t BN Jeo Mx 4t s J4g b |40 B e MXLEMN ] oIS WITH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 3% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC IMEX | 6 MX | NP hio mx f1o mx |t pav [ o 1wk |18 mxf e (MM CirTiE OR wiorLy | HIGHLY ORGANIC e 207 HIGHLY 35% AND ABOVE v SLL) g??@‘ﬁ?s%& SSD&(:TNURSQ’EC]MEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, HEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [ [} 8 % [12 uxfis mx|no ux|  MODERATE ORGANIC N ULT - CTu RACTURE ZONE Al WHIC
A MK |8 K| HepE W AMOUNTS OF | gpiLs GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO gfm Rgfaim ,;‘Em?: ;;THE;‘ ,,AR;‘LLE,}'DTNS T:E] ?R;:;ES;EE.HAS BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRAGS.fCy\ | oy Ty op cLAYEY | SILTY | CLAYEY DRGANIC Z_ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR i
OF MAJOR GRA\;EL, AND SAND| GRAVEL AND SAND SDILS SOILS MATTER STATIC WATER LEVEL AFTER 24 1ouRs CRYSTALS ARE DULL AND DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS, FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,
VATERIALS I \ A 24
CETCRATING . MODERATE SIBNIFlgI%NTRD';“’(”’°“§T°£Efg§§m5§°:;‘£ ’;ﬁ{’t“?ﬁé’%ﬁ?ﬁf&é@?ﬁé"EH%ZFii‘,f; erocx was FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FaIR T0 , Mew ED Wi [ ONE, DR WATER BEARING STRATA (MDD} GRANTT S, MO h . PARENT MATERIAL.
Y EXCELLENT TO 6OOD FaR To pooR | FAnT® | PODR  fumsutapLe PERCHED WATER, SATURATED Z0NE, DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
- E STREAM.
P1OF A-7-5 SUBGROUP IS = LL - 30 :Pl OF A-7-8 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STR
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS DF STRENGTH  [.FORMATION (FMJ- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED po (MOD. SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK, THE FIELD.
prIMARY SOIL Type | COMPACINESS OR | ppyeTraTIoN RESISTENCE COMPRESSIVE STRENGTH ROADHAY EMBANKITENT (RE) @ o TEST BORING JEST BORING JF_TESTED, WDULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
N-VALUE)
. SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ; g
GENERALLY VERY LOOSE <4 SOIL SYMBOL P  ausEr BoRING (O~ SPT N-VALUE | (sEV) IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME HEDOE - f SHELTLLIKE RIDGE OR PROJECTION OF ROCK WHDSE THICKNESS 1S SMALL COMPARED TO
GRANULAR LODSE 4 70 18 EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 10 T0 39 N/A ARTIFICIAL FILL (AF) OTHER {} CORE BORING SPT REFUSAL IE TESTED, YIELDS SPT N VALUES > 108 BPF LENS - 4 BODY OF SOIL OR ROCK THAT THINS OUT IR ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VEgsNSE o 38 TO 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE But. |MOITLED W07~ IRREGULARLY HARKED WITH SPOTS OF DIFFERENT COLORS,MOTTLING N
N >59 = = INFERRED SOIL BOUNDARY O  HONITORING WELL W SEV. THE MASS 18 EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SDILS USUALLY INOICATES POOR AERATION AND LACK OF GDOD DRAINAGE.
VERY SOFT @ @.25 REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED YO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY Eg?Fr 270 4 .25 10 2,58 7I=7E INFERRED ROCK LINE A Tszoi{f;‘o . VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < jgd BPF | INTERVENING JMPERVIOUS STRATUM.
s iRy s es o0 . ALV . NSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK,
T
(COHESIVE) VERY STIFF 15 70 30 270 4 Tt ALEUVIAL SOIL BoumARY O et SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 18 ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD »38 4 25625 DIP & DIP DIRECTION OF ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDEG BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE |——> ROCK STRUCTURES @  conE PENETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (54P.) - RESIDUAL SDIL. THAT RETAINS THE RELIC STRUCTURE CR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 @ 60 208 270 @  SOUNDING ROD SEVEREL HARD BLOWS OF THE BEOLOGIST'S PICK. PARENT ROCK. .
OPENING (MM) 476 200 @42 825 0.075 0.853 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD [T:gNogiaiﬁnﬁl;gEng(Y:!:&FE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL CopreE P SILT cLaY AR - AUGER REFUSAL HED. - MEDIUM VST - VANE SHEAR TEST VODERATELY G D By X 1;5 R PICK. BOUGES O GRODVES T0 625 INGHES DEEP Ca 6 TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKA.
(BLDR.) (COB. (GRY (5L (L) BT - BORING TERMINATED MICA, ~ MICACEOUS WEA, - WEATHERED AN BE SCRATCHED BY KN . g AN SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RES OM FRICTION AL ULT OR
(CSE. SD.) \F $0J Cle- CLAY MDD, - MODERATELY 7 < UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GECLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ST LA ATED SURFA SULTS FROM FRICTION ALONG A FA
GRAIN MM 385 75 2.0 2.25 .85 0,625 - . . BY MODERATE BLOWS.
SIZE N 12 3 EZ;. gg:gSEENETR“”UN TEST g:& _"g:ﬁ’;;?gm 74~ DRY UNIT WEIGRT — CAN BE GROOVED OR GOUGED B.05 INCHES DEEF BY FIRM PRESSURE OF KNIFE OR PICK POINT, STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR BPF)OF
DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ARBREVIATIONS | HARD CAN B EXCAYATED IN SHALL CHIPS 7O PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE | A 148 LBLHAMER FALLING 33 INCHES REDUIRED T0 PRODUCE A PENETRATION OF 1FODT INTO SOL. MITH
SOIL MOISTURE - CORRELATION OF TERMS POINT DF £ GEDLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO DR LESS
SOIL MDISTORE SCALE Y a— DPT - DYNAMIC PENETRATION TEST SAP.- SAPROLITIC S - BULK 8 THAN ©.1 FOOT PER 58 BLOWS.
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SD, - SAND, SANDY SS - SPLIT SPOON SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS SOE B . .
F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL1, - SLIGHTLY AS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE, OF STRATUM AND EXPRESSED AS A PERCENTAGE.
AT FROM BELOW THE GROUND WATER TABLE | FRAC.~ FRACTURED, FRACTURES TR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  vepy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH SIRATA BOCK QUALITY_DESIGNATION (SROI) - A MEASURE OF ROCK OUALITY DESCRIBED BY
L LIOUID LIMIT FRAGS. - FRAGMENTS @ - MDISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE 1N THICKNESS CAN BE BROKER BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE
PLASTIC T HI, - HIGHLY v - VERY RATIO FINGERNAIL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID REQUIRES DRYING T0 - TOPSOIL (TS~ SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
e T VT - o0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING i NTA HATTER
PLASTIC LIMI
PLL - PLASTIC LT DRILL UNITS: ADVANCING TO0LS HAMMER TYPE: TERM SPACING oy B D THIMHESS BENCH MARK: BL-108: -BL- STATION 64+2158
om_L OPTIMUM MOISTURE - MDIST - SOLID) AT DR NEAR OPTIMUM MOISTURE 0 B uromatic [ manvaL ﬁf)‘g WIDE 20%' L“ﬁ‘jﬁ’? FEET TRICKLY BEDDED 15 - 4 FEET
SL_| SHRINKAGE LIMIT [ wosuie s cLay BITS VODRRATELY CLOSE 703 FiET THINLY BEGDED 818 ~ 15 FEET ELEVATION: 413.63___ FT.
- [T] ercontmunus FLionT AuceR c CLOSE 016 T0 1 FEET VERY THINLY BEDDED 8.03 - .16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: X o ot s s T NOTES:
- DRY - ©) 3 [ sent VERY CLOSE LESS THAN @16 FEET THICKLY LAMINATED g
ATTAIN OPTIMUM MOISTUR B s voLow ausers = THINLY LAMINATED < 8008 FEET
PLASTICITY [] cme-sec Bl om0 racen Fincer BiTs B0 INDURATION
PLASTICITY INDEX (PDY ORY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
[} 1unc.-cansioe nsERTS [
NONPLASTIC 2-5 VERY LOW D CME-550 FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT B coonce [ v aovancer AT GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTIEITY 16-25 MEDIUM : ‘
HIGH PLASTICITY 26 OR MORE HIGH (1 portasLe HoisT | TRICONE_____!STEEL TEETH [] PosT HoLE orocER MODERATELY INDURATED ggsm c&g)ss 352%“?.}?’»5?5““,&?%5 WITH STEEL PROBE:
[ vmicone * TUNG.-CARB, HAND AUGER {ER.
COLOR Bl cmE-450 SCUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
- Bl core o7 DIFFICULT 7O BREAK WITH HAMMER.

REVISED 03/23/09
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@; £ @ NCDOT GEOTECHNICAL ENGINEERING UNIT
L& BORELOG REPORT

SHEET 12

WBS 34745.1.1 l TIP U-0071 l COUNTY DURHAM l GEOLOGIST Mohs, N. D.

SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70 GROUND WTR (ft
BORING NO. EB1-A STATION 26+34 OFFSET 27 f#LT ALIGNMENT -NSRR- 0 HR. Dry
COLLAR ELEV. 410.5 ft TOTAL DEPTH 2391t NORTHING 813,923 EASTING 2,041,309 24 HR. Dry

WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Mohs, N. D.

SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70 GROUND WTR (ft
BORING NO. EB1-B STATION 25+65 OFFSET 65ftRT ALIGNMENT -CSXRR- 0 HR. Dry
COLLAR ELEV. 3996 ft TOTAL DEPTH 24.7 ft NORTHING 814,028 EASTING 2,041,238 24 HR. 4.5

DRILL RIG/HAMMER EFF.JDATE  SUM3359 CME-450 87% 07/22/2011

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 01/12/12

COMP. DATE 01/12/12

l SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 01/13/12

COMP. DATE 01/13/12

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV D'%T)TH »5 5 5 100 A/ ) SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(%TH o 28 5 ) SOIL AND ROCK DESCRIPTION
(®) 0.5ft | 0.5ft | 0.5f% | |0 ; . | NO. |/mol| G | ELev. @) DEPTH (ft (f 0.5 | 0.5ft | 0.5t i A 7B 1001 NO. LAmoil 6
415 - 400 |_399.6 GROUND SURFACE 0.0
1 = I I 398.8 ARTIFICIAL FILL 0.8
+ - + | GRAVEL PARKING LOT
T B T | TRIASSIC RESIDUAL
+ L 4105 GROUND SURFACE 0.0 954 1 49 R P rh
410 -+ 7 209.7 ARTIFIGIAL FILL vg| | 395 =+ 519 | 15 iz " GRAY, SANDY SILT
+ S I GRAVEL PARKING LOT + B A
065 T A0 o TRIASSIC RESIDUAL T . : 3916 80
T 11 ORANGE, SILTY CLAY T P s -
405 T 770 dal M a00 | as04at 92 R [t RED, SILTY CLAY
T N D N 404.0 6.5 T R T 7 M
T il I DARK RED, CLAYEY SILT T N
4016+ 90 I 1 .\.&.\\. .
400 I 12 28 68 T ’\\'. 97 M 385 | 3854 T 142 st T
1 .. \\ T 9] 39 | 60 =g Y
3968 T 140 - 396.0 14,5 T 380.9 18.7
395 T 187 59 [41/0.2 oo WEATHERED ROCK 380 [-3804 T 192 5733701 WEATHERED ROCK '
1 o (TRIASSIC SILTSTONE) 1 ’ . 100/, = (TRIASSIC SILTSTONE)
3915 1 190 0703 .106/0. I 7
390 1 b i 375 3756 1 24.0 43 167/0.2 ‘10;)/0 ";_ 374.9 _ . 24.7
L . g Boring Terminated by Auger Refusal at
1 . Elevation 374.8 ft in WEATHERED ROCK
2067 4 238 s |- 386.7 23.8 (TRIASSIC SILTSTONE)
T 60/0.1 60/0.1 NON-CRYSTALLINE ROCK
1

[ SREN NS SN S B B T |

PO SENPRRYNS T S NN T SHU SN SR NN ST SN T SES OO OO YOO ST S NN ST WO S T SO

}
LIS SR S Sate NS B S S E S S S SRS EEND NN SN N SN R A S

1

NCDOT BORE DOUBLE U0071_GEO_NS&CSX_BH.GPJ NC_DOT.GDT 12/21/12

(TRIASSIC SILTSTONE)

IIIIIIIllllllI]lllll|lllllllIllll]llllllllllllllll

Boring Terminated with Standard

Penetration Test Refusal at Elevation 386.6
ft in NON-CRYSTALLINE ROCK (TRIASSIC
SILTSTONE)
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PSR SN SO0 N YO SR VAN N TN T SN SRS SN YOO NS SN TS NN TR ST SO SO0 SUO T S 1

e e T et

|lllIAIlll]llllIlllllllllIllIlIlllllllllillllllllllllll




‘ (

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 13

g CORE BORING REPORT

43

WBS 34745.1.1

WBS 34745.1.1 | TP U-0071 | COUNTY DURHAM | sEOLOGIST Mohs, N, D.

| TIP U-0071 | COUNTY DURHAM | GEOLOGIST Mohs, N. D.
SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70 GROUND WTR (ft
BORING NO. B1-A STATION 27+17 OFFSET 25 ftLT ALIGNMENT -NSRR- 0 HR. N/A
COLLAR ELEV. 4140 ft TOTAL DEPTH 52.3 ft NORTHING 813,847 EASTING 2,041,275 24HR. 94

SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70 GROUND WTR (ft

BORING NO. B1-A STATION 27+17 OFFSET 25ftLT ALIGNMENT -NSRR- 0 HR. N/A

COLLARELEV, 414.0ft TOTAL DEPTH 52.3 1 NORTHING 813,847 EASTING 2,041,275 24 HR. 8.4

DRILL RIG/HAMMER EFF./JDATE SUM3359 CME-450 87% 07/22/2011 I DRILL METHOD NW Casing W/SPT & Core HAMMERTYPE Automatic

DRILL RIG/HAMMER EFF./JDATE SUM3359 CME-450 87% 07/22/2011 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

DRILLER Contract Driller START DATE 01/24/12 COMP. DATE 01/24/12 I SURFACE WATER DEPTH N/A

DRILLER Contract Driller START DATE 01/24/12 COMP. DATE 01/24/12 I SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U0071_GEO_NS&CSX_BH.GPJ NC_DOT.GDT 12/21/12

DRIVE BLOW BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DF&%TH COUNT ) 5 100 \/ ) SOIL AND ROCK DESCRIPTION
() 0.5%t | 0.5ft | 0.5ft | |0 25 0 ; NO. i /Mol ¢ | ELEv. () DEPTH (1)
415
I~ 414.0 GROUND SURFACE 0.0
L { N TRIASSIC RESIDUAL
I ] %_ RED AND TAN, SLTY CLAY
410 | 41007 40 { N
) il 4 3 8 ‘o1 M S\\;_
T . :I . l;\::
#00cosnf 90 719 100/ 4 . A4 :‘4040 100
I ot T TR | e WEATHEREDROCK '
I L. (,,; (TRIASSIC SILTSTONE)
4 /&%
400 { 40004140 5598 16270.2 :”{é
1 . PN /&
T - 10di, 7P ;é‘ﬁ
T Yk
395 | 3050 19.0 T
T o070 4 i 100/0‘57 .é
390 | ag0n T 240 o 390.0 24.0
T 50701 600,19 NON-CRYSTALLNE ROCK
I L TRIASSIC SILTSTONE AND SANDSTONE)
385 | ags0 T 200 o
T 60/0.0 . ,GQ/O;Oé 384.0 30.0
il A WEATHEREDROGK
I (TRIASSIC SILTSTONE)
380 | 3800 ] 340 o
T 0070 2 ~70000.29
I S [ a76.0 38.0
375 | a76.0 T 300 P NON-CRYSTALLINE ROCK
1 K] .. 8ol a7as (TRIASSIC SILTSTONE) 404
- c RED-BROWN AND GRAY, MODERATELY
- TO SEVERELY WEATHERED,
370 T MODERATELY HARD, MODERATELY
-T RE CLOSELY TO CLOSELY FRACTURED,
T L TRICKLY BEDDED, MODERATELY
T INDURATED TOFRIABLE,
T NON-CRYSTALLINE ROCK
365 T (TRIASSIC SILTSTONE)
T REC=92%
T - RQD=76%
T | 3517 RMR=61 52.3
+ o Boring Terminated at Elevation 361.7 ft In
~- - NON-CRYSTALLINE ROCK (TRIASSIC
T L SILTSTONE)

[ rarn

Ak

T A s, <

Ry

CORE SIZE NQ TOTAL RUN 11.91t
RUN DRILL RUN STRATA | |
Fo| eev PR Y| Rate | o ap. [Rec.I'RaD | o DESCRIPTION AND REMARKS
Q) (Min/ft) | % | % i % | w | G| ELEV.(f) DEPTH (ft)
373.6 Begin Coring @ 40.4 f
373.6 1 404 1 1.9 | 4:20/1.0 | (0.9) | (0.0) (10.9)[ (8.1) - 3736 RED-BROWN AND GRAY, MODERATELY TO SEVERELY WEATHERED, 40.4
371.7 1 42.3 5:00/0.9 | 47% | 0% 92% | 76% MODERATELY HARD, MODERATELY CLOSELY TO CLOSELY
a70 5.0 | 3:113/1.0 (6.0 | (4.6) FRACTURED, THICKLY BEDDED, MODERATELY INDURATED TO
. 1:568/1.0 1 {0951 92% FRIABLE, NON-CRYSTALLINE ROCK
o5/0 RS-
2:08/1. ] (TRIASSIC SILTSTONE)
3:58/1.0 REC=92%
366.7 1+ 47.3 3:00/1.0 RQD=76%
265 5.0 3:12/1.0 (5‘0) (45) RMR=61
: 2:47/1.0 {100%} 90%
2:33/1.0
3:00/1.0
361.7 . 62,3 3:18/1.0 361.7 523

Boring Terminated at Elevation 361.7 ft in NON-CRYSTALLINE ROCK
(TRIASSIC SILTSTONE)

£ S St RS IR Sy S NSy M R RN SO S R Sy S Sy SASY MY NN MY BN BN Ay B B R Ea

SISO NS N S S A S S TN S [N S DU ST N NN TS ST ST SO SOV ST SN SN SN SN ST S S S N S I : ) ]
,lll.‘I‘I“l.['l""l::‘;zligl'II|Lll[|lJJll!|I|lllllll

1
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SHEET 14

WBS 34745.1.1

TIP  U-0071

COUNTY DURHAM

GEOLOGIST Mohs, N. D.

SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70

GROUND WTR (ft

BORING NO. B1-B

STATION 26+73

OFFSET 49 ft RT

ALIGNMENT -CSXRR-

0 HR. N/A

COLLAR ELEV. 403.8 ft

TOTAL DEPTH 39.3 ft NORTHING 813,923

EASTING 2,041,211

24 HR. 6.0 Caved

DRILL RIGHAMMER EFF./JDATE SUM3359 CME-450 87% 07/22/2011

DRILL METHOD Mud Rotary

HAMMERTYPE Automatic

.|'I||||l..||E

TR S SN I S S WU NS ST S SN AT T SR T N T 0 SO W N
+———rt—t—tttttr+—r

DRILLER Contract Driller START DATE 01/17/12 COMP. DATE 01/17/12 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE«‘;)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t f A A NO. MOl G
405 -
T [ 4038 GROUND SURFACE 0.0)
T T N TRIASSIC RESIDUAL
T 1. §- RED AND GRAY, SILTY CLAY
400 3996 1 4 { . \L
T4 5o ! v NG
T $a1 w i
1 1. \L
395 1 il NN 3061 87
e e s et .. ] WEATHERED ROCK
T : * 1000, (TRIASSIC SILTSTONE)
390 T 13.7
86064 142 4 73 . — TRIASSIC RESIDUAL
T o +71 o RED AND GRAY, SILTY CLAY
-+ .. 1 . .
385 T i s 19.0
38464 192 == :
T 50707 .. 60/0.1 NON-CRYSTALLINE ROCK
1 o (TRIASSIC SILTSTONE)
380 | 3706 242 ry
T 5070.1 . .60/0.1
375 | aza6- 202
T 60/0.1 . .60/0.19
370 T
3696+ 34.2
T 6/0.0 ~60/0.
365 T
—1 38.3
=382 60/0.1 60/0.19"]

IIIIIIIIIIII|'IIlllllllllilllllllllllll

Boring Terminated with Standard
Penetration Test Refusal at Elevation 364.5
ft in NON-CRYSTALLINE ROCK (TRIASSIC

SILTSTONE)




®, ~ 8 NCDOT GEOTECHNICAL ENGINEERING UNIT

Ll BORELOG REPORT

SHEET 15

WBS 34745.1.1 ITIP U-0071 lCOUNTY DURHAM

| GEOLOGIST Mos, N. D.

WBS 34745.1.1 TIP U-0071 COUNTY DURHAM

GEOLOGIST Mohs, N. D.

SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70

BORING NO. B2-A STATION 28+41 OFFSET 20ftLT

ALIGNMENT -NSRR-

COLLAR ELEV. 396.0 ft TOTAL DEPTH 34.4 ft NORTHING 813,735

EASTING 2,041,223

GROUND WTR (ft
0 HR. 10.0
24 HR. FIAD

SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70

BORING NO. B2-B STATION 27+87 OFFSET 22 ftRT

ALIGNMENT -CSXRR-

COLLARELEV. 395.7 ft TOTAL DEPTH 32.9 ft NORTHING 813,807

EASTING 2,041,192

GROUND WTR (ft
OHR. 17.8
24 HR. FIAD

_DRILL RIG/HAMMER EFF./JDATE SUM3359 CME-450 87% 07/22/2011 |DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011 DRILL METHOD H.S. Augers HAMMERTYPE Automatic
DRILLER Contract Driller JSTART DATE 01/19/12 COMP. DATE 01/19/12 |SURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE 01/18/12 COMP. DATE 01/18/12 [SURFACE WATER DEPTH N/A
DRIVE BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOO SAMP. L
E(Lfgv ELEV D"if':)TH BLOW COUNT 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(‘-fgv ELEV DE(f'f)TH o . 5 FooT ) SOIL AND ROCK DESGRIPTION
(ft) 0.51t | 0.5ft | 0.5ft | |0 25 , f NO. |/moll 6 | mev.@ DEPTH () () 0.5ft [ 0.5ft | 0.5t A A 75 100} | NO. |/mol| 6
400 B 400 B
T [ 396.0 GROUND SURFACE 0.0 1 [ 3057 GROUND SURFACE 0.0
395 K LY 2047 ROADWAY EMBANKMENT 4al | 395 T I L —394.4 ROADWAY EMBANKMENT
T \ AS::@LT I/—_m T . : ASPHALT —
ag20 | 40 NN 2020 40 T Col - \ ABC |
R N N Ty M TRIASSIC RESIDUAL 3917 2 40 Cep NG
200 T 100/0 4 T 10004 391.0 RED, SILTY CLAY 50 390 + 6§ | 12 27 : ‘;39' M §“ T?QS%?L‘?\ESCI&J\?L
1 - T 7 ~ ’
I N . 1 AV N\
387.0 90 \_ AUGER PLUG 3867 4+ 9.0 . / \‘
I 3 [ 26| 24 @50 W NY I T2 111 | 10 v NS
385 I ~ N 385 I 8z N
d. . \.\ . . \L 1. \\. . . \_
wina T 140 N N RN e §t I SN N
T W R feond | oIS oY 3810 150 L A — 7704 SIS Ol NNEHE 145
380 1 100/0.49 777 WEATHERED ROCK 380 I ool A WEATHERED ROCK
1 A = (TRIASSIC SILTSTONE) T —100/0. (TRIASSIC SILTSTONE)
a7z0 T 19.0 L 3767 + 190 Z
375 I 41 [oun4 100099 375 T 55 |48/0.1 * 1000069 z
T . T
3720 1 240 L 3717+ 240
370 T 100 100/0. 370 1 10070. . 100/0.49
: e T IR IR 367.6 28.4 ::
367.0 { 29.0 P T L B I A e I TRIASSIC RESIDUAL 36R.7 4 290 S
365 + .. .?44 P B M 365.0 BROWN, SILTY CLAY a0l | 265 N 60 [40/0.1 - 100/0.53
T . WEATHERED ROCK T . B
I s (TRIASSIC SILTSTONE) 2820 | 308 o d 1 3629 32.8
3620 1 340 | e 4&_ 3616 344 50/0.1 60/0.1 NON-CRYSTALLINE ROCK
70070, 100/0. (TRIASSIC SILTSTONE)

P AU T S0 TN AU TR AT TR T N SS WO U S J
| A B B B B T B S SR A N B R S M S S A |

M T S

YT US S YT W TS BT
———t—tt——Tt——trr T

NCDOT BORE DOUBLE U0071_GEQ_NS&CSX_BH.GPJ NC_DOT.GDT 12/21/12
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Boring Terminated at Elevation 361.6 ft in
WEATHERED ROCK (TRIASSIC
SILTSTONE)

P BT ST B
Tt

L B S N B B B S S

PRSI IS ST SN SN GOSN SN SN S ST YT TS N0 WO VAT S S AN ST WA S SR N SO S

L JNAK JRAF A B B S B S Sy S Rt S S B S S BN S S R

i
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Boring Terminated with Standard

Penetration Test Refusal at Elevation 362.8
ft in NON-CRYSTALLINE ROCK (TRIASSIC

SILTSTONE)




NCDOT BORE DOUBLE U0071_GEO_NS&CSX_BH.GPJ NC DdT,GDT 12/21112

BORELOG REPORT

NCDOT GEOTECHNICAL ENGINEERING UNIT

NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

SHEET 16

WBS 34745.1.1

WBS 34745.1.1 | TIP U071

| COUNTY DURHAM

| GEOLOGIST Mohs, N. D.

ITIP U-0071 I COUNTY DURHAM l GEOLOGIST Mohs, N.D.
SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70 GROUND WTR (ft
BORING NO. B3-A STATION 29+61 OFFSET 27 ftLT ALIGNMENT -NSRR- 0 HR. N/A
COLLARELEV. 4153 ft TOTAL DEPTH 47.9 ft NORTHING 813,621 EASTING 2,041,183 24 HR. 7.5

SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70

GROUND WTR (ft

BORING NO. B3-A STATION 29+61

OFFSET 27 ftLT

ALIGNMENT -NSRR- 0 HR. N/A

COLLARELEV. 4153 ft TOTALDEPTH 47.91t

NORTHING 813,621

EASTING 2,041,183 24 HR. 7.5

DRILL RIGIHAMMER EFF.JDATE SUM3353 CME-450 87% 07/22/2011

| DRILL METHOD NW Casing WISPT & Core

j HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF.JDATE SUM3358 CME-450 87% 07/22/2011

DRILL METHOD NW Casing W/SPT & Core

HAMMERTYPE Automatic

DRILLER Contract Driller START DATE 01/20/12

COMP. DATE 01/20/12

lSURFACE WATER DEPTH N/A

DRILLER Contract Driller STARTDATE 01/20/12

COMP. DATE 01/20/12

| SURFACE WATER DEPTH N/A

DRIVE OWS PER FOOT SAMP, L
ELEV| £ gy |DEPTH__BLOWCOUNT BL v ) SOIL AND ROCK DESCRIPTION
® 1 @ @® | osit | ost | 05t | [0 %5 50 5 1001 | No. | /mol| 6 | Eev.my DEPTH (ft)
420 L
415 + F 4153 GROUND SURFAGE 0.0
T i = TRIASSIC RESIDUAL
I e NN RED AND GRAY, SILTY GLAY
T S N
4113 7T 40 | \
410 T 3 3 | 10 M :§~_
T VAN
T o~
40637 9.0 \
405 I 6 | 11 | 16 M Q\f;:—
4013 T 140 c /e §r
400 T T 40 o M §’_
I NI b S Q:
S~
396.3 T 190 et D NN
395 T 19 | 35 | 48 T @81 M \_
T . N
1 P E_
391.3 T 24.0 Bl BRI A
390 T & | B3 |||k M %_
T N SN see0 284
3863 1 29.0 S . 501049 B NON-CRYSTALLINE ROCK
385 T ) - 384.9 (TRIASSIC SANDSTONE) 304
1 RS2 GRAY, TAN AND RED, FRESH TO
+ SLIGHTLY WEATHERED, HARD,
T+ - MODERATELY CLOSELY TO CLOSELY
280 + - FRACTURED, THICKLY BEDDED,
- - INDURATED, NON-CRYSTALLINE ROCK
T . - (TRIASSIC SANDSTONE)
I . - REC=97%
L . - RQD=93%
375 T - RMR=69
370 T 3 3700 : 453
I WEATHERED ROCK
T w74 (TRIASSIC SILTSTONE) 79
T = Boring Terminated at Elevation 367 .4 ft in
T - WEATHEREDROCK (TRIASSIC
4 — SILTSTONE)

R ST (S S TNS T YN NN T WU W S AUUE S TS S T TN Y S S AN SN SO YU YO R SO TOUE SN M JOUR SN SO N N NN S SO SO SN N SN T ST S N ST UUNT SO T Y WA ST ST S A
.

LI S S S B S RS St St It B A At A R B SN B S B S S S SN SN RS SN RN URRS RGN AR St Rt A S L M B R S S R Bt s Rt Mt Mt St St Mt St St M B S B e S pane
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CORE SIZE NQ TOTALRUN 175t
RUN STRATA
iy ELev i b RATE RES. | RoD| SANP- [RES.TRAD 5 DESGRIPTION AND REMARKS
(ft) o) | G | 9 : % | % | G| ELEV.(f) DEPTH (ft)
'384.9 Begin Coring @ 30.4 ft
3839 04| 25 | 1:0005 | 20) | (18) || Rez (14.A)|(13.8) =2 s849 GRAY, TAN AND RED, FRESH TO SLIGHTLY WEATHERED, HARD, 304
282.4 1 32.9 455710 1 80% | 2% 97% | 93% MODERATELY CLOSELY TO CLOSELY FRACTURED, THICKLY
S T 50 [ 4200 6.0 | GO BEDDED, INDURATED, NON-CRYSTALLINE ROCK
4 =1 35810 [100% | 100% (TRIASSIC SANDSTONE)
380 —+ Zooro| | REC=97%
T 3:19/1.0 RQD=83%
377.4 T 37.9 2:47/1.0 RMR=69
T 5.0 | 3:28/1.0 | (5.0) | (46)
375 T 2:47/1.0 | 100%{ 92%
T 2:40/1.0
T 1:58/1.0
3724 1 429 2:28/1.0
T 3.0 3:50;}.0 (2.:}) (2.1&)
370 T 3:18/1.0 | 80% | 8% 370.0 453
369.4 45.9 — g;ggﬂg I .8 WEATHERED ROCK
.0 | 8:50/1.0 § (1. . b
367.4 1 470 anor1 0l soot | s 69% - 2574 (TRIASSIC SILTSTONE) 475
T R — Boring Terminated at Elevation 367.4 ft InWEATHERED ROCK (TRIASSIC
SILTSTONE)




NCDOT BORE DOUBLE U0071_GEQ_NS&CSX_BH.GPJ NC_DOT.GDT 12/21/12

(== NCDOT GEOTECHNICAL ENGINEERING UNIT
1lJ BORELOG REPORT

WBS 34745.1.1

| 11P U-0071 | COUNTY DURHAM | GEOLOGIST Mohs, N. D.
SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70 GROUND WTR (ft
BORING NO. B3-B STATION 28+93 OFFSET 30 ft RT ALIGNMENT -CSXRR- 0 HR. Dry
COLLAR ELEV. 416.6 ft TOTAL DEPTH 49.2 ft NORTHING 813,712 EASTING 2,041,144 24 HR. 22.0

DRILL RIG/HAMMER EFF.IDATE  SUM3359 CME-450 87% 07/22/2011

l DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 01/23/12

COMP. DATE 01/23/12

| SURFACE WATER DEPTH N/A

ELEV| QRN [DEPTH_BLOW COUNT BLOWS PER FOOT sawp. W <'3 SOIL AND ROCK DESCRIPTION
® | @ | ® |osit|ost|osi] |0 2 % s 100/ | NO. Lwot] 6 | eev.m DEPTH (ft)
420 »
I L 4166 GROUND SURFAGE 0.
T = E TRIASSIC RESIDUAL
415 4 f Qr— RED AND TAN, SILTY CLAY
4126 + 40 . } . N
A I I I A Y % AN
410 T < Ny
1 A \_
407 6 -+ 9 0 « 4 e . \\ . s - \—
i ) 14 | 22 R IR M \h
ws| T TN N
4026 1 14 :\\_;_:_____ o N a0s.1 13.5
Q261140 767073 - T WEATHERED ROCK
T - : _10(_)/0_,BT (TRIASSIC SANDSTONE)
400 T
3976 :: 19.0 186
T ST Y NON-CRYSTALLINE ROCK
I S (TRIASSIC SANDSTONE)
395 T
+ RIS BN 23.0
3926 1+ 240 N P TRIASSIC RESIDUAL
I 1 | 16 | 45 . *61 RED, SILTY CLAY
390 T ) I )}
I 27.5
agze L 200 T WEATHERED ROCK
T 00702 - 1000 (TRIASSIC SANDSTONE AND SILTSTONE)
485 1 SO
3826 + 34.0 R
I 38 (62002 10008
380 T
3776 1+ 39.0 M
I 72 {2870.1 * 1001069
- 1 . Joor,
3726 + 440 e e
T 10070.4 - 100/0.49
570 4 L -
3676 + 490 Tt /A 367.4 49,2
+ 100/0. 100/0.28 = Boring Terminated at Elevation 367.4 ft In
T - WEATHERED ROCK (TRIASSIC
T N SILTSTONE)

SHEET 17




A~ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 18
WBS 34745.1.1 l TiP U-0071 I COUNTY DURHAM I GEOLOGIST Mohs, N. D. WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Mohs, N. D.
SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70 GROUND WTR (ft SITE DESCRIPTION NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70 GROUND WTR (ft
BORING NO. EB2-A STATION 30+44 OFFSET 27 ft LT ALIGNMENT -NSRR- 0 HR. Dry BORING NO. EB2-B STATION 29+90 OFFSET 28ft RT ALIGNMENT -CSXRR- 0 HR. Dry
COLLAR ELEV. 4158 ft TOTAL DEPTH 24.5ft NORTHING 813,545 EASTING 2,041,151 24 HR. Dry COLLAR ELEV. 4157 ft TOTAL DEPTH 229 ft NORTHING 813,622 EASTING 2,041,108 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE  SUM3359 CME-450 87% 07/22/2011

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF./DATE  SUM3359 CME-450 87% 07/22/2011

I DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

| START DATE 01/12/12

COMP. DATE 01/12/12

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 01/13/12

| comp. DATE o1/13/12

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U0071_GEO_NS&CSX BH.GPJ NC_DOT.GDT 12/21/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Eé-fgv ELEV DE(%TH . 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lfgv ELEV D%‘;’)TH o 25 5 ; . ) SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5t | 0.5f ] ! | NO. |/moll 6 | Elev. @ DEPTH () () 0.5t | 0.5ft | 0.5t ] . 7 100| | NO. |/moll &
420 | 420 B
1 | 4158 GROUND SURFACE 0.9 1 [ 4157 GROUND SURFACE 0.0
415 T I TRIASSIC RESIDUAL 415 T - TRIASSIC RESIDUAL
1 . } . TAN, SILTY SAND 1 . §t RED, SILTY CLAY
T A N IR R Lo 412.3 3.5 T °
4118 4. 40 55503 R e === WEATHERED ROCK 4117 4+ 40 5 T T . \-
410 1 - * 100/0.69 = (TRAISSIC SILTSTONE AND SANDSTONE) 410 I @25 M §-_
1 e Y 1 I T "
4 e 1 N T §;_
4068 - 80 o - 10000, > A B - v I D B U N
405 _.: W - R 405 ._:: « . e .30 . . M §:__‘
4 2 4 I \L—
A .. 4, I l. L
401.8 j- 14.0 3 Ce e 4017 4+ 140 P e e §L_
400 T . " 4000098 > 400 T B B | 161 - oy M §F
4+ -+ . L
. « s s . =4 -+ \. P PR \.—
T 397.1 18.7 T A ° T \_
3908 4190 s T 60019 == NON-CRYSTALLINE ROCK 3967 £ 190 4 e N C h" 396.2 195
-+ . - . Eetrety -+ . P ey il K Kot ol i 1] it —
395 1 == TRIASSIC SILTSTONE) 395 I B070.1 = NON-CRYSTALLINE ROCK
T == 1 - (TRIASSIC SILTSTONE)
4 e e e ==-4  392.8 23.0 392.9 22.8 S 4 =—=—_ 392.8 22.9
2918 1 240 .. a0t s WEATHERED ROCK 45 60/0.1 60/0.1 Boring Terminated with Standard
+ 100/0.9 100/0.5‘“ TRIASSIC SILTSTONE) * Penetration Test Refusal at Elevation 392.8
T Boring Terminated at Elevation 391.3 ftin ft in NON-CRYSTALLINE ROCK (TRIASSIC
T WEATHERED ROCK (TRIASSIC SILTSTONE)
T SILTSTONE)
i
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SHEET 19
34745.1.1 (U-0071)

SAMPLE DEPTH UNITWT ‘ . . | Ultimate (corrected) o ar
NO. OFFSET | STATION | INTERVAL |HDRATIO| Ibsfi3 Ultimate Ibf Ultimate ksi i Sec. Mod. @ 40% Mpsi
RS-1 25 LT 21417 44,0-44.6 219 151.5 12050 4.49 4.54 .335
RS-2 2rLT 29461 30.6-31.1 2.22 158 30900 11.44 11.58 2,61




SHEET 20
34745.1.1 (U-0071)

CORE PHOTOGRAPHS

B1-A B3-A

BOXES 1 & 2: 40.4 - 52.3 FEET BOXES 1 & 2: 30.4 - 47.9 FEET

eTpEerenpmy —
A T i B

FEET FEET




SITE PHOTOGRAPH

NORFOLK & SOUTHERN AND CSX RAILROAD BRIDGES OVER US 70

Looking North at Bent 2

SHEET 21
34745.1.1 (U-0071)
DURHAM CO.

3
i
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STATB | STATB PROJECT REFERENCE No. | SHEST | TQmal

STATE OF NORTH CAROLINA N.C.| 3474511 (U-007D | 1 | 11

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

CONTENTS GEOTECHNICAL ENGINEERING UNIT
SHEET DESCRIPTION

' TITLE SHEET CAUTION NOTICE

2 LEGEND THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.

3 SlTE PLAN THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOL TEST DATA AVAILABLE MAY BE
REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE M. C. DEPARTMENT OF TRANSFORTATION,

4 PROF!LE s ! ;BS l ;R-FA CE l N II/ ES 1 l GA 1 l ON GEOTECHNICAL ENGINEERING UNIT AT (9/3) 707-6850. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

5,6 CROSS SECTIONS
GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOLNDARIES ARE BASED ON A
7-10 BORE LOGS 34745 1 1 (U 0071) NHF 76—1(2) GEOTECHNICAL INTERPRETATION OF ALL AVALABLE SUBSURFACE DATA AND MAY NOT NECESSARILY ‘
-~ - REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN HORINGS OR BETWEEN SAMPLED STRATA |
il SITE PHOTOGRAPHS PROJ. REFERENCE NO. el F.A. PROJ. WITHN THE BOREMOLE. THE LABORATORY SAMFLE DATA AND THE IN SITU UN-PLACE! TEST DATA CAN BE
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NC 147 (BUCK DEAN FREEWA Y) To NORTH OF NC 98 THE B!DDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN QN THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALLS ARE DIFFERENT, FOR BIDDING
AND CONSTRUCTION PURPOSES. REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
QR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERFRETATIONS MADE, OR OPINON OF THE
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NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOLNTERED ON THS PROJECT. THE
(NC 98ﬂ'OLLOWAY STREET) CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCQUNTERED AT THE SITE DFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,
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SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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S0IL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

108 BLOWS PER FOOT ACCORDING TG STANDARD PENETRATION TEST (RASHTO 7286, ASTM D-1686). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND DTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 70O COARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

PODRLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY DR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,

HARD ROCK 18 NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

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

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

ALLUVIUM {ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND DR THAT CONTAIN SAND.

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED DF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ARTESIAN ~ GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH 1T 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABDVE THE
GROUND SURFACE.

CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

CONSISTENCY OR DENSENESS

MISCELLANEOUS SYMBOLS

SEVERE

SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 1@
VERY STIFF, BAR, SLTY DLA WUST WITH WTERGEDDED FISE SARD LAERSHEHIY PLASTIC h-1-6 3 3 s o o7 IF TheteD,
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL _COMPOSITION CRYSTALLINE FIRE T0 COARSE GRAIN IBNEDUS AND METAMDRPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS BUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED N DESCRIPTIONS ROCK (CR} WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS. ( < 35% PASSING *200) {> 35% PASSING *20@) RGA Al WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC,
FINE 10 COARSE GRAIN METAMDRPHIC AND NON-COASTAL PLAIN
GROUP A1 A3 A2 aalablas]ar)aaz|anas COMPRESSIBILITY ggg;(cmg;\r)N_L]NE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED, ROCK TYPE
CLASS, |a-1-aiA-1-b w5 a3 | A-BA7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
SYMBOL  BosoRenBedTIT SN MDDERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 31-50 COASTAL_PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
YMBOL  Beogagencd i NNNINONY HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 %"EEP[;IMENTARY ROCK I I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
% PASSING s PERCENTAGE OF MATERIAL R
* 1o 56 MX GRANULAR| (| Ay MUCK, ORGANIC MATERIAL GRANULAR  SILT - CLAY
340 |36 Mk|Se MX|GLHN SOUS | oo | PEAT S SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
* 200 {16 Mx [25 txj1e Mx]35 Mx|35 Mx|35 Mxf3s Mx|35 MN |36 MN{38 MN[3E MN TRACE OF DRGANIC MATTER 2 - 3% 3 - 6% TRACE 1-10% HAMMER TF CRYSTALLINE
LITTLE ORBANIC MATTER 3 -6 5 - 12% LITTLE 19 - 267 )
LIBAS LINT 40 x4 Jag 1[4 o 4 x| e oo x| aiem| sons with MODERATELY ORGANIC 5 - 18% 12 - 28 SOME 28 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INDEX 8 MX NP 18 Mx |10 MX il MN [1 MM e Mx |10 MXjIT N |11 MK LITTLE DR HIGHLY HIGHLY DRGANIC 0% 0% HIGHLY 357 AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
GROUP INDEX [ a @ x |12 ux|16 Mx[no x|~ MODERATE GRGANIC
L RS AMOUNTS OF SQICS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTD ROCK WP TD
g?U:LJgPES gmLfm& FINE | SILTY OR CLAYEY SILTY CLAYEY ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
A , MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
VATERIALS swD  |SAND| GRAVEL AND SAND SDILS SOILS v _ STATIC WATER LEVEL AFTER _24  HOURS
CECTATIG MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
a5 A EXCELLENT TO 500D FAIR T0 POOR FAIR TO POOR | UNSUITABLE § PW PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MDD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
POOR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU" SPRING OR SEEP WITH FRESH ROCK.
PI DF A-7-5 SUBGROUP IS =<5 LL - 3@ ; P1 OF A-7-6 SUBGROUP 1S > LL - 30

MODERATELY ALL ROEK EXCEPT OUARTZ DISCOLORED DR STAINED. IN GRANITDID ROCKS, ALL FELDSPARS DULL
SEVERE AND DISCOLORED AND & MAJORITY SHOW KADLINIZATION. RDCK SHOWS SEVERE LOSS OF STRENGTH
(MOD. SEV.) AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK* SDUND WHEN STRUCK.

IF_TESTED, WOULD YIELD SPT REFUSAL

EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
F_TESTED, YIELDS SPT N VALUES 9_BFF

VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCDLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
{V SEV.) THE MASS 1S EFFECTIVELY REDUCED TO SOIL. STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK

REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TD A DEGREE SUCH THAT ONLY MINOR
VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES < 188 BPF

COMPLETE ROCK REDUCED YO SOIL. RDCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND

SCATTERED CONCENTRATIONS, QUARTZ MAY BE PRESENT AS DIKES DR STRINGERS. SAPROLITE 1S
ALSO AN EXAMPLE,

ALL RDCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
(SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITDID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME

ROCK HARDNESS

SOIL MOISTURE - CORRELATION QOF TERMS

SOIL_MDISTURE SCALE FIELD MDISTURE I GUIDE FOR FIELD MDISTURE DESCRIPTION

CSE. - COARSE

DMT - DILATOMETER TEST

DPT - DYNAMIC PENETRATION TEST
e - VOID RATIO

DRG. - ORGANIC

PMT - PRESSUREMETER TEST

SAP, -~ SAPROLITIC
80, - SAND, SANDY

RANGE OF STANDARD FANGE OF UNCONFINED yo
PRIMARY S0IL Typg | COMPACTNESS OR  |ppyrrpayion RESISTENCE| — COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) @y erom TEST BORING JEST BORING
CONSISTENCY (N-VALUE) {TONS/FT2 ) WITH SOIL. DESCRIPTION vST PHT W/ CORE
GENERALLY VERY LOOSE N SOIL SYMBOL @  avser somins (O~ SPT N-vaLLE
LOOSE 410 18
GRANULAR A
MATERTAL MEDIUM DENSE 12 70 3@ ARTIFICIAL FILL (AF) DTHER CORE BORING @ED—  SPT REFUSAL
(NON-COHESIVE) VEQENSE o 3@ 70 50 THAN ROADWAY EMBANKMENT
platv) MY,
—_——— MONITORING WELL
RS = oo INFERRED SDIL BOUNDARY O
GENERALLY SOFT 2710 4 .25 T0 .50 7777=  INFERRED ROCK LINE A PIEZOMETER
SILT-CLAY MEDIUM STIFF i 4708 25 T0 1.8 ST INSTALLATION
MATERIAL STIFF 81015 1702 Tyt ALLUVIAL SOIL BOUNDARY SLOPE INDIGATOR
(COHESIVE) VERY STIFF 16 70 30 210 4 O NS TALLATION
HARD >30 >4 25/026 DIP & DIP DIRECTION OF
ROCK STRUCTURES CONE PENETROMETER TEST
TEXTURE OR GRAIN SIZE @
1.8, STD. SIEVE SIZE 4 18 @ 68 200 270 @  SOUNDING ROD
OPENING (MM) 476 200 942 @25 0075 0853
ABBREVIATIONS
BOULDER COBBLE GRAVEL ngigE ;’:1% SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
(BLDR) (©0B.) (GR) oo hapes (sLy L) BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED
CL. - CLAY MOD. - MODERATELY 7 - UNIT WEIGHT
SRAIN Tw ® 2.0 0.25 0.05  0.005 CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4 DRY UNIT WEIGHT

SAMPLE ABBREVIATIONS
S - BULK
$S - SPLIT SPDON

VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REOUIRES

SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.

HARD CAN BE SCRATCHED BY KNIFE OR PICK DNLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED

TO DETACH HAND SPECIMEN.

MODERATELY CAN BE BCRATCHED BY KNIFE OR PICK. GOUGES DR GRODVES TO ©.25 INCHES DEEP CAN BE

HARD EXCAVATED BY HARD BLOW DF A GEOLOGIST'S PICK, HAND SPECIMENS CAN BE DETACHED

BY MODERATE BLOWS.
MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE

POINT OF A GEOLOGIST’S PICK.

SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPDSITED BY GRAVITY ON SLOPE DR AT BOTTOM
OF SLOPE.

CORE_RECOVERY (REC,) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL ODIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

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

ROCKS DR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL,

DIP _DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,

FAULT - A FRACTURE DR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TD ONE ANDTHER PARALLEL TO THE FRACTURE.

FISSILE ~ A PROPERTY DF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

FORMATION (FM.) - A MAPPABLE GEOLDGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
THE FIELD.

JOINT ~ FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCCURRED.

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
ITS LATERAL EXTENT.

LENS - A BODY OF SDIL OR RDCK THAT THINS OUT IN ONE DR MORE DIRECTIONS.
MOTTLED (MOT.) ~ IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIDUS STRATUM.

RESIDUAL (RES.) SOIL - SDIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TD OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.) - RESIDUAL SDIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
PARENT ROCK.

SILL - AN INTRUSIVE BODY OF IGNEDUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
SLIP PLANE,

STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPFIOF

A 140 LB, HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FDOT INTO SOIL WITH
A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
THAN 0.1 FOOT PER 69 BLOWS.

DESCRIPTIONS MAY INCLUDE COLOR DR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).
MOBIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC, ARE USED TO DESCRIBE APPEARANCE.

O

CORE BIT

SOUNDING ROD
VANE SHEAR TEST

N

GRAINS ARE DIFFICULT YO SEPARATE WITH STEEL PROBE;
DIFFICULT TO BREAK WITH HAMMER,

SHARP HAMMER BLOWS REOUIRED TG BREAK SAMPLE)
SAMPLE BREAKS ACROSS GRAINS.

INDURATED

EXTREMELY INOURATED

¢ -
ATTERBERG LIMITS) DESCRIPTION F - FINE SL.~ SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MDDERATE BLOWS OF A PICK POINT. SMALL, THIN ST R R O rlioTH OF STRATA HATERIAL RECOVERED DIVIDED BY TOTAL LEKGTH
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY FOSS, - FOSSILIFEROUS SLI - SLIGHTLY RS ~ ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
. SROD) -
(8ATY FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  vERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY
L LIQUID LIMIT FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING |  SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE
pLastie | | ML, - HIGHLY v - VERY RATIO FINGERNALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REDUIRES DRYING T0 - TOPSOJL. (TS.1 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R - WET - @i ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
PLAS
s E : HAMMER. TYPE: TERY SPACING TERY THICKNESS BENCH MARK: BL-104: BL STATION 39+22.92
DRILL UNITS: ADVANCING TOOLS: - VERY THICKLY BEDDED g
oML OPTIMUM MOISTURE - MOIST - M) SOLID; AT DR NEAR OPTIMUM MDISTURE Lt TS [X] avtowatic 7] mauaL :’ﬁgg WIDE 20,?5 ng““F’éET FEET THICKLY BEDDED 15 - 4 FEET ST
SL_| SHRINKAGE LIMIT [ wosuee MODERATELY CLOSE 170 3 FEET TNY BEODED 16 - 15 FEET : 382, .
REOUIRES ADDITIDNAL WATER TO 6" CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 8.6 10 1 FEET o NOTES:
- DRY - @) IN OPTIMUM MOISTURE (] s VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0.088 - 0.03 FEET
ATTAIN OPTIMUM 8 HOLLOW AUGERS []-s THINLY LAMINATED < 0.008 FEET
PLASTICITY [ s HARD FACED FINGER BITS (s TNDURATION
PLASTICITY TNDEX D ORY STRENGTH senre E— FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE IN .
NONPLASTIC -5 VERY LOW CHE-558 R FRIABLE RUBBING WITH FINGER FREES NUMERDUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT D CASING D W/ ADVANCER HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM :
HIGH PLASTICITY 25 DR MORE HIGH [] rporteeLE HowsT [] rmocowe______«sTeeL TEETH [] post Houe oicser MODERATELY INDURATED oRAINS Cal BE SCPARATED FROM SAMPLE WITH STEEL PROBEs
D * TUNG.~CARB, D HAND AUGER BREAKS EAS]I H H HAMM
COLOR ' & TRICONE .~CARB,

REVISED 09/23/08




PROJECT REFERENCE NO. SHEET

34745.1.1 (U-0071)

SIT E PLAN

FEET

e — - - —

cggcfia 'P“c
\
mﬁ?@

T ——
\_..___‘_\__




Q
M
5713
SIS
Z n:mw
RIS
z[(S|=
N mmnu
[ mw numm
53|12
S
g7 =
SRE
SIS
]
m
= M I
~ WM Wm
<

num nuw o ol nuw o num [o%
1 ] 1 1 2‘
............. Bl B B B B B B 8
| | ) | | | | “
! ! ' ! ! " ! !
m ! 3 _ ! ! “ !
1 ! | K 1 “ “ “ “
u “ -“ “ 1 i I 1
1 I 3 1 il I 1 1
1 1 ¥ t 1 ! " “
1 ) I 3 1 3
................ SR I L S OO B S
! m ! - ! ! ! !
: : 1 A ! m m !
: : n S ! _ | :
" “ “~ < “ “ _ 1 !
” " g vl ! “ M m
i ; X wu _ 1 " i : !
W ! v R R L
............... T E ! M ! ’
ﬂ : L I m ! " "
m ! L W “ ! "
| | o 21| W | | |
1 ! 3 ‘ 3 ] “ “ "
m m IR m “ “ "
m | B ! m m | m
................ et e
| ) 1 [} Q 1 i ! !
| | o gl | | |
m : ! RV 3 ) @ W |
| “ | o | < < | |
m ® = ‘ g m m
TRRETTT s e~ 8 SN Sl SO RN fféléééDQ ............ o :
i ] ) | \\ \ W<t >~ I I
SRR AN = o “ |
' 1 I I ! 1 1 “
R¥8 | L o | | | |
" “ ".I - - " — m _" _ N
| | E | | | | |
| | r S | | | |
e i ey — oo b ommee oo
! : 1 3 ! | ~ : !
| T L S H EE | | |
I b ~J 1 ( 1 i . 1 )
1 ] C 1 - W 1 ’ 3 m ] u “
! ! Dy “ " ! " |
: e L » | | n m | “
“ " N._ " 1 a “ — 1 ”_ i “ "
! LB - _ : 5 ! ! !
' | - ! = | 1 1 .u
................ e . e e e
: L% ! ol | : Z : : "
: LB ! g o \ " " ﬂ
| | oy X3 | W "
1 1 VI ] - U C ] ﬂ 1 O | “ “
! X DX Q _ “ ! ! |
“ ' Ly | o~ VI' | — 1 b~ | | ;
| > v 0= | K |
| | [ | _Ll_ ~1 1 ’ 1 D i ( )
................ L s
: : R b v : :
“ . AR T AN Vo o |
| LS Y X 9 v £ m : !
| % SR ﬁ < |
| S S =3 [ g | |
: L2 Lo N LI = ! :
" “ 0 “ b } ! ! R |
............................ S = |
! ! Mw 2 !
! ! S !
1 i R e '
! ! = !
N s m
” bW & m
................ R U < L
! -
t t =
“ DO
! -
i { K
| L=
| H <
" " WW
0 WKy ! !
ey pooToTmTomo oo -
Moty | X |
R~ - E |
] i 1
1 1 A ”
| 8 |
N T W m |
! oS | | :
! 5 | ! !
oI _ - o8 |
R 111111111158 = “
RMQU1L i T I i R I D e o i
||E\4|4 |||||| ”1 ||||||||||||||| % ||||| @ ||||| w\ —llllll% ||||| ﬁ ||||| ell : 2 A “ “
3 3 ) -
! - ﬂ !
" .mw Ly ﬂu. Amw ! "
! " ) _ = | | |
| | R A _ | m
v " " | : ! ! |
m _ *. o 3 | | _ . “
|||||||||||||||| et R S sl Al St |1|||1«l||||||1«xJl|||||9\||||||1<ﬂ||||||1c\||||||!_ J
| | o S I | _ "
_ ! P - ! ! “
: _ P _ < | ! ! ! ! !
u “ . S | P m M m
; : | B | ! | : X
“ | po Q : : ! |
| “ ¢ 0| =3 I | |
............................ e et H e S T st
: : ro “ =3 “ : “ “
“ _ Y 4 | (&) “ } ! “ "
! ! ' ] s | ; ! :
| AN iy | m | w
“ " ! _ L | | : m m
| e n € | | | ”
; ; L4 xl.u. |||||||||||||||| U g A_r |||||||||||||||| e m 4
................ e " + i _ “
” __ I 4 “ ! 1 ( i _,
! v ! “ : ! | “
ol af ol ol g o o g
] 1 1 ] i 1
m& uww ww“ mwﬂ @ @ @ o

“
=3
IIIIIIIIIIIIII 3kvrlllllll
4
w
............. nu-w--‘----
w
Z
wwﬂ
L
-
Z
Mw"
| I
<
w
=
[T
2
d
............ A
|
Z=
=0
a2
Z
D w
QO
o <
||||||||||||| ﬂulmMW4till
.. B
=
T
O w
z
|
e
i
1
“
> |
| '
lllllllll ¢I!40»_VIIIIIII
> i
~ !
=
12 "
o
W
—~ |
“nh
. '
< 0 j
S > |
)
8 K
I W
ST,
|||||||| TNW!|||+|||1w\x
T 9
S y W
1% Ww
N &) |
o = |
= =
N
A 0 ]
|<1DH||||R |||||||||||||
s q !
aQ Q ;
L]
mm Dm !
b~ i
S §
s
R S
5 x|
= @
~ g
I » "
— A '
L 3 |
|||¢/\‘;|||A}‘||||<A; |||||||

® Ro

L o s e e

@ AR

310

45+00

44+00

43+00




! O_m m
“ Q! b
i bl Ced i
| 21 @ _, L
; g o) | " S
“ ! | " ” e "
x g o ! _ T _ “
= S ! _ R SR ! _ !
NS m S A | m | |
I . P | _ ! ” ;
SIS - _h m m m m m
S B~ " ; " " " " S
= > | " | | | A —
8lslz m m m - oo J_ M
S | | L proseeeeeoes | | |
m TN | o Ao “ _ “ ﬂ
2|0 ! “oobeeeeee ” | | | |
2 ~ nu femmmmmmmmo - 1 1 1 1 1 !
el + ) ' I | 1 3
it~ I " | ! | | | |
MH 1 1 I 1 t 1 A
By | ! ! ! ! _ R
5~ 12 “ “ M " m e S
mw nU 1 1 1 ' i i _ﬂU 1<
S|l e | ! : R " " T3
g 13 “ | e L L la:S
1 . 17 1 ) > 1 TS
A oeee | | = | ENs
S S R _ _ : e~ “ IR
¥ T | | | 5 . s 2 -
! " | v lQ | 70T I
| | - | B GRS &g
1 ) i / 1 [} . ﬂN||lt— \ _DH
_ " ! " S S = _ (o 1T
3 m m N B £ 5 1 i
N i R S ) ﬂ i 1< _ ! _ + (N
s . b= 1 ! ” T ! < IS?
fpE "L T “ 1 ! -\ o = Iz =
~ g N | s W t = G | |~ of
| | I~ = b | I NS
i “ -_ _ w " / i e \“ V.S, o
M - be m
m m - \ o (3
| - \ S
3 1 1 O
o T | \i S
m N T
! 1 ——————7~
RTINS 3] Wm
o i mgReR e EON
! o
!
! o 7]
! { = ;.ES.ES-EQL‘ ‘
8 Wz -
m . HETE YL
1 1 I Y
| 3 = _ henmmee T S _
" _ . _ S ! !
| i 1 1 1 MMW |||||||| AH+>1 “ “M “
1 i ' ~J RN P ~J 1 MM — ) 1
m I CETTUEE S 88 | m
A T S5 2 51 g 338 oo |
" 2 S = 2 = = - e
w _ o d 0 E 2 8 %= [ e
1 u | " P i — %5 VL = ! L ||||||
I 1 - ) ] - - I S 1
! ; < | E»rl Wll =<t — I
| : _ ' “ = T - 9 !
: " ! ' "-uw.---w ..... . o o K b= !
_ ! L NS TS o 7 S [ » "
" o - “ ( DH EL t Cu ' ) “
G Toooe " A _ = ; — 8} P >~ “ Q )
[, ( i A S i < %) Q __ ﬂw )
- —— - i 1 Iyl i ~ [~ t ) o
i 1 I L ( _ o 1 O i Uy L
: ! ! N ! ~OR 2
| | | AN o = S - S |
u " u R O Tar k= "
_ — : I SR - P& = | _
) ] - ——— 1 i 1
i | | e ity it Vl’ I _// MM _ WIAU !
_ A i : . ! , > S _
S — | | RN T 3 | 8 m
..... . | | | AL N S _ |
" ' 1 | A ! NNUT
" M w m N g N
u “ _ : L 7 i3 !
i ) | I J, i s }
" | “ e | w%pxxxxwm., |
1 QD R i 1 LY 1 i
| NS o | L | Q “
4 41\14k$ﬁll 1 I i \ 1 > EL !
e A les io _ _ L ! ~ @ "
T B | | L / - 3 W A
| ! 1 1 1 1 i -
| ! | ! . / s 1L N S
_" | | m - e g |
" | o frommemnen e 1, Ly |
_ ! R EnEL RS “ P Q " !
_ R _ ! P =y ! “
- ! : : L x “ !
T 1 1 1 ] i i L
1 | 1 1 1 3 ] ! - ————
| “ w _ L “ : !
3 ! 1 1 t 3 1
" ! ” N | _ \ _
' 1 1 ( _id (
m m SRR S— _ |
T 1 S ( 3
” X | w “
e ) =N " " _
Qi " ﬂ ﬂ
m SIE= m m L _f
| | M m _ | _"
| “ " " ; _ ” _
t 3 1 ) 1 1 ) 1
' ] R ! i 3 1 1
1 | ke 1 i b 1 1
! R ] ¥ i 1 1 !
4 IR ! " " _ ! ”
AT _ “ | _ “ ” "
1 1 ) i i 1 3 1
] ] 1 1 i 3 ] T
¥ ] ! ] 1 ] ] 1
1 1 i I b ) l 1
! ! w “ “ - ! "
+ 1 ] i 1 ) ) 1
" m A— J“ m m | |
I 1 - t 1 1 1 i
! U 1 I 1 ! 1 1
e " | m m m m m
" ﬁ " ! ! _ _ oo as
] } t ) 1 | L “
| | | | | |
1 ] ] ] L ) i ]
1 3 ! ! - ' 3 i
I ' | | —————m 7 ) i |
1 1 1 b ] ] t )
| t I ————m— I i | 1
1 t | ! ! ] 1 1
) L i i ) i 1 i
! e SR : ﬁ ! " " |
R ! : ﬁ " _ ” "
“ ! " " _ ! " St RRREEEEEE o
! ! " " ! S TROREEEEEE o! 3
“ | _ ! o e o o
" “ _ o et o 9. _
_ " o e o 8! “
| S A R &) _
R o | 4
8! o, ,
" < 4

'
; o
h el
! =t N
H o™
| (oM
| i I
) " |
I I L
1 e i
I R i
[ i '
R i -
| i 1 -~
I |
1 ¢ e {
_, | I —
I I -
| 1 i
] 1 M |
“ | ¥
| 2 o
( ' 2 T
o qmm e -
oo | i1l -~
_, : 2 0
i 1 AA “
I 1 WA
] ! |
I I [72] i
| N T
: _ X
1 1 (70} S_
] 1 F |
" “ w. YA
T
1 |||||||l..”..| o "
|, ]
[ ) “
1 ) b4 1
" ! = |
1 1 1
1
” _ o :
" | 4 !
I i I
1 1
| ; ;
I ! ek
I . |
| [ I
I ' |
e - 1 1
| 1 i
3 ] 1
3 1 1
] 1 1
! ! t
I | I
] 1 '
I I |
1 l 3
1 1 3
| i ;
' o T
i SR )
o 4== I
[ i |
== ] ]
1 1 I
1 ) 1
i | |
I | 1
I I I
| ) I
1 1 t
1 1 I
] 1 3
I 1 I
1 i i
I I Lo
| A “
o 3 1
. ) i
! I 1
1 1 ]
3 1 3
] 1 ]
| I I
I ' |
| ¢ {
1 ) 1
I | |
3 I 3
| 1 I
) i ot
1 . 1
| Hemm—- |
1 I 1
1 1
1 I 1
¥ ! 3
| 1 !
] il +
I | i
] 1 1
I | 1
1 i i
1 i 1
) 1 1
“ | “
1 o T
) R, 1
e as- t
e 1 |
== 1 I
) i 1
1 1 1
1 ( '
I | '
I I I
| I I
1 ) 1
] ] 1
b b )
; | ;
1 | I
| b I
| L i
1 ——mmmm
- ! i
| : |
| M~ |
| b |
! O" |
' 121 |
) 1 t
| % |
_ Q| L
_ S T "
1 il |
||||| N
| i ;
I [ |
I I
< _
I |
! = = |
I i I
i ﬂU_ X 1
" ~ Q |
) 1 |
! o L
I e m
R IS |
Tt Um_ ~ "
1 [ I
i -t Hw i
i P iy 1
| NN |
l R— N 1
j O |
1 i WN I
i 1
! S 3 :
I L
| B |
R ST |
s Q{2 "
L, = i
DH“ n i
- 1
== _,
i 3
2 = "
I I
DD_ = |
I T :
e i i
mmﬂ &) f
1
M~ !
-~ D 1
3= “
~) <t h
F“ %] !
3! |
! ]
S
< 7
el |
£ |
| TI“ "
" DH“ i
| < |
i 1 1
] 1
: @ !
} )
3 ]
I
i ; i
i I 1
I . 1
( LB (
| ————--=q
e m l |
V ) |
] ] ]
] ] ]
t ! 3
I 1 3
1 1 ]
1 ! ]
“ i i
i i 1
“ i "
! 1 D
v
“ B O"
[ | ~
Q! !
_ @,
1 .
!
.

i




o,
1 ~
m 8 d
i =4 © |
1 m" [N 1 1
' 1
| 2 o : S o
y i 1 L =
o g ! | e + L =
' b
- o o o m S " " - o
; @ 4 | U T | ! - |
. o o' 1 _ S ! ! ! -
! [ 8 i o I ( ' '
= g < | S A | | | =2 T
B S " “ g,y |||||||||| i ) 1 1 1 o o
8o H ! oo ‘ " : _ ! ! & %
SIS __ L | | | | | : T
|||||| I ' -
a8 R a | | | | | ” — me
e L - )
IR | | | _ m | m B U— ey
S _ i _v “ 1 1 - 1 i A |
N TT i “ ) I I G == ! : !
= _ _ “ _ _ --oom e | | ! 2 o
& N ; i " 1 . I i ' | - i
SIHER | | | A | | | o
| S
AR | | A - | | | | o o
i ————Hm——— 1 | | 1
m AT | shemmmsmeeee | | | | | H | O ..
=t R I 1 1 o
53|82 R A ! ! ! m : ! : e . ”
= g - | | | | | | S oo | i |
= ; 1 | i - { 1 | ol |
S|¥|2 | | | | | S | | | o |
IIIIII - ) 1
= S " ! | _ S S — k ! “ ! z :
Q R " “ N " ||||||||||| V“ i ) ! i _ ,.
S O i _ | R I " “ " | _
Ry “ " 11111 " |||||| “ * ~J " | 1 1 ' ;
! e ! N ! I © ] ! ' ! ! o
A " Lo ﬁ ! ! : ! S :
S 1 ..ﬂ ||||| i ! _LI ! V_/I 1 _ 1 " ” |||||||||| |“|| u
~H - I 1 X . = 1 _ ! w ) o ! ,
" A, =S _ S : S i _ u
_ : : W W _ _ 20 w_ . | " W
1 i 1 t =z !
O 1 i 1 - A“ 1 1 |
| | g ] T S “ | | |
” | ] N_ ||||| Lo ‘—l M l _ nU- mrm ~ " “ M ;
oo X " [} AlhllluTr( ||||| “ : S ~ le) < t ( b )
m “ S B. EI ! > _/_ [a> R @r w " “ M n
Ex L oo I = | o : Q ~J = ) i ! r
SplE " | [ | % 5 | | | ] |
T :
N |G 8 | | ' " & T u | | | |
ﬁ “  { T 1 —5v= = ) _w W “
) | -I._ " : 7. T R ) ! "
| m el A : | | !
1 t | i
1 | I i
! } ! I
: 1 t t
3 | "
i ; 4
f=] 1 |" “
! : _ W
¥ i i | :
1 1 1 1 '
| | _ | “ |
| | o | | |
| | < | | :
| | \ o | | L
' i B ( u : ||||1|4|x,_r|
! ! O N " ” 1 e |
: S T | | e | |
- 1 L I {
| QRE S ! o e | | !
_ (8 = , " ' 4o ! ! : !
" % " < 1 " Vly ) — YL e ' | " u “
1 lmo 1 - H A ) 10‘KDII,IIII M “ “ , : !
| BIA : T — ; R : I—v |||||| u 1 1 1 1 |
: E45 : I - S T [ / 1 1 1 1 I
' ) 1 ~J H _ho__ ! ! ! ! i
" | M < Fc— lllll |”|| “ _ H" W | 1 “ “ "
||||| 1
| A TE TS - o 3 |\ | | | e .
i R E - — ' | 1 —/_ E ! ' L — !
e i ! %) 1 ! M ! “ M ’ 1 ! .~ i 1
it ; i << I — i " _ 1 1 L Too - i !
] 3 1 1 : e : \ !
: ) " _ = " _LI“ ’ e I 1 1 1
“ | : : . 1 ! T | : | |
” | i ¥ I O | b~ ] ( 0T i wl ! “ ! “
| | i IN | Qc i _ ||||| Ly T W ! _ _ i
1 1 ! “ 1 Q IR B i ’ ! = ! ! ' !
i 1 ! R = o ! ' ! !
_ _. " D ol = N~ _ _ i ‘
| | oemenennet o 2 | 2 o | BT | | “
! m-mmmommmmoooos ! ~ o Q[T \ " b ! w G “
. 4_1 “ 7 DH “ _Ll__ o 1 -—_ 1 L i i
,,,,, | | s . =V O | | |
I W S DEL B 1 1 '
! “ u DN Do i NN Qe “ _ |
! | | RS : LTRSS 2 | | | |
_ w | s /111 | | | | |
| “ | | . L " h | | ﬂ ‘
D T T 1 o ul I ! |
| QR g | ceedee s ! 3\ (3 8 | " | |
; | i Lo ) A S | _ | o [N (@] i I ) P
; N llL ||||||||| [N ! . I ~ o) — ! ! L +
: BNy ! " N A 2/ & T ! o S _
e R W ! ! . _ e = ! Q ! e ! :
T : : | ,' ul ’ 1 = L 1 i :
i ! ! ! ! L . | <3, [T | i 1
: 1 | i X -~ W - S 1 I t 1
” " " _ “ 1 e v “ " _ “
| X | . ; “ ] 1 ! 3
T | | | - | % | | |
) i
1 ] l 1 1 { S " | ' )
| | | | o | < | | L
“ ” 3 ! ! [T ; . r
! : : Lo = o S 1 “
|_ " “ H I “ |||||||||| “14r " "
| | | o R & B _ | |
i Ry ] 1 3
...... (e
! m : N e T ! ! ! ﬁ
! | | ) P
] ] ] | | H i :
| | | | @ | | |
| “ “ u ] i u q
| | _1 | M | I
! i H i i Rttt ettt 1
; | | : } B | i
I “ | | L S | | 5
" : NS i ! ! G
! | | = | ﬂ .|
: ! ' ] 1 1 ]
“ : “ | : ” 2
“ : | | | ! M |
i ; _ ; A y ! ! o
: i ‘ ! g ) ,%4 I R e ~
| | | NN I | T
X | : i A7 ] IO i “ <O '
| | | L I = - | | @
S PO I R LS W 1
i _ - ez VTG “ _ >
A j j _ u g ;
_, | ! > 1| | | W
| ) ' I T ! ! ~ !
| ] - i i - !
\ 1 1 /__ M 1 \ 1 >
: T : = (&) D ( 1 ! o A.||~ﬂ
i i I I _ Q 1 " o RO o A
o > i o
H " ) “ S 8 9 i 1 | [ “ G
! S
| | | <83, W efennnnee | | K
o RERS i I i
m ” " L2 - m | “ 3
) R
| | | m e S e | | | S
" ! _ I Y ! Qo ! “ " 3
_, _ “ |||||| 0Tttt ) (] 1 M\m " “ “ ! X !
: ! e " ! = ! < ! | | T -
|||||||| 1 1 e
S I | | | | = | A o)
oo ; ) ; | _ ; L 0 ! !
| | | | | | | | | |
| ' A
“ " " “ “ L " n " “ "
1 I ) ) o | S ! ! ! ! !
| : ; _ b " ! 1 i : :
A | “ ” 1w1;|“||||| ! 1 “ “ " ¢
i e t
! ! ! e i " H 1 | ' |
: __ R m | ” M “ | o
| i | | | | | | . dommomes =}
e : ; | | | i o [ w“ @
I
" “ " " _ “ m |||||| m‘ |||||| w" 3“
s 5
| : | | _" e P Qi @
| | | | A — = &) _
| | | I A 2! 3| A
' " L i 0” o3 .
) _ S m,_ w_ .
| S ___ t !
A 3! it
RRE R 8! i
| <+
1 1
1




4
2
;

Z W NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT

SHEET 7

WBS 34745.1.1 ‘ TIP U-0071 | COUNTY DURHAM | GEOLOGIST Milkovits, J. I.

SITE DESCRIPTION BRIDGE AT -L- STATION 44+09 OVER -Y1- (NC 98/HOLLOWAY STREET) GROUND WTR (ft
BORING NO. EB1-A STATION 43+75 OFFSET 61ftLT ALIGNMENT -L- 0 HR. 16.9
COLLAR ELEV. 368.1 ft TOTAL DEPTH 20.3 ft NORTHING 815,780 EASTING 2,040,680 24 HR. 6.0

WBS 34745.1.1 TIP  U-0071 COUNTY DURHAM GEOLOGIST Contract Geologist

SITE DESCRIPTION BRIDGE AT -L- STATION 44+09 OVER -Y1- (NC 98/HOLLOWAY STREET) GROUND WTR (ft
BORING NO. EB1-C STATION 43+58 OFFSET 25fLT ALIGNMENT -L- 0 HR. WET
COLLARELEV. 367.6 ft TOTAL DEPTH 29.8 ft NORTHING 815,791 EASTING 2,040,642 24 HR. 6.2

DRILL RIG/HAMMER EFF/DATE  SUM3359 CME-450 87% 07/22/2011

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 08/14/12

COMP. DATE 08/14/12

I SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 09/08/10

COMP. DATE 09/08/10

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U0071_GEQ_BH_L_OVER _NC98.GPJ NC_DOT.GDT 8/30/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez_fg:v ELEV DE(%T H . 25 5 5 100 v SOIL AND ROCK DESCRIPTION E('-fgv ELEV DE(;’)TH 0 » 50 s o SOIL AND ROCK DESCRIPTION
(ﬁ) 0.5ft | 0.5ft | 0.5ft 1 \ | NO. MOl ELEV. (ft) DEPTH (ft) (ﬁ) 0.5t | 0.5t | 0.5ft 1 A | 00 NO. Moll 6
370 B 370 |
I [ 368.1 Gigﬁ';‘[gliﬁm% 0.0 T | [ 3676 GROUND SURFACE 0.0
T b ) I - N ARTIFICIAL FILL
565 I : I : s TAN-RED, SANDY SILT WITH ROCGK sol | 30 T I- Y BROWN AND GRAY, SANDY CLAY
T .. TRIASSIC RESIDUAL 36411 35 . N
aaztaa | L | .18 . w RED-GRAY, SILTY CLAY T T T *2 : W ::
i e ; I i YN
360 T { 360 1 \ [ 360.1 7.5
3587 + 9.4 JR AP | o e 3592 WEATFERED ROGK 8.9 asei ] 85 | 3 . \ - . B TRIASSIC RESIDUAL
T 51 |49/02 : joglq7$ (TRIASSIC SILTSTONE) T N I M C GRAY AND RED, SILTY SAND
1 R 355.7 12.4 1 YN L 355.8 11.8
365 + (TRIASSIC SANDSTONE) 385 + ~ GRAY AND BROWN, SANDY SILT
3537 4+ 14.4 - ; P 3541 135 >3 7 =3 P N N M
T S04 : ﬁo@/o;eT T BOR DEREE B
350 T N 350 T Y 350.1 17.5
2487 L 194 T i 249171 185 | T WEATHERED ROCK
T 70 |90/04 L gL [ 3478 203 T 70070.2 © 1000028 (TRIASSIC SANDSTONE)
1 100/0. Boring Terminated at Elevation 347.8 ftin 1 e
1 WEATHERED ROCK (TRIASSIC 1 L.
-+ SANDSTONE) 345 £
L 344 1 23.5 .
T T 100/0.9 " 100/0.39
1 340 1
1 S B < I 1% Co r
1 : . k2 337.8 29.8
T 100/0.68"

LI S AL

[N IS U (DU Y ST T SN SN OO T N SN R W VO T
-ttt

I

NI R
-ttt

1

||||IIIIII|l|lIII||llIIl[lI|IllIIIIIIIIIIIIIIIIIIIIIIIIII

PRY IS S U N T S ST SN N TN WA SOU TN SN SR SR T W N ST W
+—+——+—+ 1+ttt

PSRN UNS BTSSR S S YT S S T S S S N W
——t—ttr—t+—+—t—+—+t+t++——tt

1

TlllllllIIIII|IlIlIIIllIlllllllllllllllllllll!l

Boring Terminated at Elevation 337.8 ft in
WEATHERED ROCK (TRIASSIC
SANDSTONE)




N NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8
WBS 34745.1.1 ‘ TIP U-0071 I COUNTY DURHAM I GEOLOGIST Milkovits, J. I. WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Mohs, N. D.
SITE DESCRIPTION BRIDGE AT -L- STATION 44+09 OVER -Y1- (NC 98/HOLLOWAY STREET) GROUND WTR (ft} | SITE DESCRIPTION BRIDGE AT -L- STATION 44+09 OVER -Y1- (NC 98/HOLLOWAY STREET) GROUND WTR (ft
BORING NO. EB1-D STATION 43+24 OFFSET 41 ftRT ALIGNMENT -L- 0 HR. WET BORING NO. EB1-B STATION 43+10 OFFSET 69 ff RT ALIGNMENT -L- 0 HR. Caved
COLLAR ELEV, 384.4 ft TOTAL DEPTH 50.6 ft NORTHING 815,815 EASTING 2,040,572 24 HR. FIAD | | COLLAR ELEV. 384.3 ft TOTAL DEPTH 49.3 ft NORTHING 815,825 EASTING 2,040,542 24 HR. FIAD
DRILL RIG/HAMMER EFF./JDATE  SUM3359 CME-450 87% 07/22/2011 lDRlLL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Contract Drilter START DATE 08/10/12 COMP. DATE 08/10/12 ISURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE 08/13/12 COMP. DATE 08/13/12 SURFACE WATER DEPTH N/A
DRIVE BLO BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV) ELey [PEPTH WCOUNT o s 100 A SOIL AND ROCK DESCRIPTION ELEV| ey [DERTH . ”s ) 0 SOIL AND ROCK DESCRIPTION
() 0.51t | 0.5ft | 0.5% | |0 25 | ; NO. |/moll 6 | Elev.@y DEPTH (1Y) () 0.5ft | 0.5ft | 0.5t ; 0 s 100| | NO. | vol| &
385 L 384.4 GROUND SURFACE 00 388 —384.3 GROUND SURFACE 0.0
T - 1 3835 ASPHALT 0.9 T : N e B IR W oes ASPHALT AND CONCRETE o
T : ROADWAY EMBANKMENT T o : :
I : I . L ROADWAY EMBANKMENT
280 | 2800 T 42 . 1' RED-BROWN, SILTY CLAY sg0 | 3806 % 37 Ao L RED-BROWN, SILTY CLAY
T | e y T T w
4 B S 4 ., - L
I . // . 3756 1 87 [ t
375 | 37521 92 e 375 I 3 5 i N R |
4 s 5 8 $13 M 1 | S M I
1 R i Poeoeo |
1 - 1 IR t
370 | 37021 142 b g70 08 AT - 369.8 145
I s 159 &4 M T —+5. .. M TRIASSIC RESIDUAL
I . 3677 167 I 1o GRAY, SANDY SILT
4 R e e PR e e TRIASSIC RESIDUAL 1 1 I x‘
265 | 2652 T 19.2 R N R RED-BROWN-GRAY, SILTY CLAY ses | aesetar | L1 .
T N . f11 M T e M ‘
4 . ’l . 4 g -
360 360 2 - 24 2 - '. PO « e e o e e . « e e . 360 360 6 e 23 7 B ‘. .
T T 13 | 4 & M - 21 415 | e M
I i A0 I SN o573 70
T N\ T R TAN, SILTY SAND (SAPROLITIC)
355 | 2552 T 292 N 365 3088 F 287 e | T TN ‘l
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GEO_BH_L_OVER_NC98.GPJ NC_DOT.GDT 8/30/12

NCDOT BORE DOUBLE U0071

2N NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 9
WBS 34745.1.1 I TIP U-0071 l COUNTY DURHAM | GEOLOGIST Milkovits, J. I. WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Milkovits, J. .
SITE DESCRIPTION BRIDGE AT -L- STATION 44+09 OVER -Y1- (NC 98/HOLLOWAY STREET) GROUND WTR (ft)} | SITE DESCRIPTION BRIDGE AT -L- STATION 44+09 OVER -Y1- (NC 98/HOLLOWAY STREET) GROUND WTR (ft
BORING NO. EB2-A STATION 45+01 OFFSET 72ftLT ALIGNMENT -L- 0 HR. 23.5]| | BORING NO. EB2-C STATION 44+72 OFFSET 1ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV, 369.9 ft TOTAL DEPTH 33.9 ft NORTHING 815,658 EASTING 2,040,711 24 HR. 6.0 | [ COLLARELEV. 367.4 ft TOTAL DEPTH 18.6 it NORTHING 815,675 EASTING 2,040,636 24 HR. 9.5

DRILL RIG/HAMMER EFF.JDATE RFO0067 CME-550X 77% 03/15/2010

lDRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.IDATE RFO0067 CME-550X 77% 03/15/2010

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Conley, H. R. START DATE 09/20/10

COMP. DATE 09/20/10 I SURFACE WATER DEPTH N/A

DRILLER Conley, H. R.

START DATE 09/20/10

COMP. DATE 09/20/10

I SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| ¢ gy |DEPTH v 0 SOIL AND ROCK DESCRIPTION ELEV) & gy |PEPTH 0 SOIL AND ROCK DESCRIPTION
i Gy 0 25 50 75 100 (f) () st | |0 25 50 75 100
() 0.5t | 0.5 | 0.5ft . . , NO. | /ol e | eev. @ DEPTH () ) 0.5ft | 0.5ft | 0.5ft ; ; : NO. | ol
370 369.9 GROUND SURFACE 00 [ 370 |
1 T NG ARTIFICIAL FILL 1 C
I [ N RED-BROWN, SANDY CLAY I - 3674 GROUND SURFACE 0]
3664 T 35 b N T -1 i TRIASSIC RESIDUAL
365 T 3 2 | 3 _*5~ - - MR 365 T o N TAN-BROWN, SANDY CLAY
1 VI 3640 | 34 U B N
1 I .. N 4 5 5 5 . ‘10 N M \_.
1 .. .. 361.9 8.0 I R N NS
614 T 85 | omniwortworl L - - - - ALLUVIAL 1 T~ A
360 i 40 GRAY, SANDY SILT 360 I =~ N
T \- - - 110 3500 | 84 VU R oD I N
i C TRIASSIC RESIDUAL 1 5] 29 1 53 ~ 982 | W NS
D e L GRAY-BROWN, SANDY CLAY I 1 - N
\
355 I S 4| e 355 I v N
1 A 3540 L 434 L e L N 3555 13.9
+ S\ T : * 100/0.6® WEATHERED ROCK
3514 T 185 : s - B T R B (TRIASSIC SANDSTONE)
+ AV 195 1 s i
860 -+ -—*1“ BROWN, SILTY SAND 350 as00T 184 ~ as8s 186
1 A 00/0. 100/0. Boring Terminated at Elevation 348.8 ft in
2464 038 AN 235 WEATHERED ROCK (TRIASSIC
345 T 70070 4 e R T Y 4 WEATHERED ROCK SANDSTONE)
T (TRIASSIC SANDSTONE)
3414 T 2885 e
340 T 700/0.4 - 100/0.28
3364 T 335 e 33.9
0070, 100/0.48 Boring Terminated at Elevation 336.0 ftin
WEATHERED ROCK (TRIASSIC
SANDSTONE)
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Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT

SHEET 10

WBS 34745.1.1 [ TP U-0071 | COUNTY DURHAM | GEOLOGIST Milkovits, J. .

SITE DESCRIPTION BRIDGE AT -L- STATION 44+09 OVER -Y1- (NC 98/HOLLOWAY STREET) GROUND WTR (ft
BORING NO. EB2-D STATION 44+76 OFFSET 56 ft RT ALIGNMENT -L- 0 HR. Dry
COLLAR ELEV. 385.2 ft TOTAL DEPTH 44.9 ft NORTHING 815,661 EASTING 2,040,580 24 HR. FIAD

WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Milkovits, J. L.

SITE DESCRIPTION BRIDGE AT -L- STATION 44+09 OVER -Y1- (NC 98/HOLLOWAY STREET) GROUND WTR (ft
BORING NO. EB2-B STATION 44+64 OFFSET 85ftRT ALIGNMENT -L- 0 HR. WET
COLLARELEV. 385.1ft TOTAL DEPTH 39.3 ft NORTHING 815,669 EASTING 2,040,550 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011 DRILL METHOD H.S. Augers

HAMMERTYPE Automatic

DRILLER Contract Driller START DATE 08/09/12 COMP. DATE 08/09/12 l SURFACE WATER DEPTH N/A

DRILLER Contract Driller START DATE 08/14/12 COMP. DATE 08/14/12

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U0071_GEQ_BH_L_OVER_NC98.GPJ NC_DOT.GDT $/10/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE(fT)TH ] 5 5 100 v ) SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(;’)TH o 25 o . o) SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5t | 0.5ft | {0 2 1 | NO. |/moll ¢ | stev. @ DEPTH (ft) () 0.5ft | 0.5ft | 0.5ft ] . 7 100 | NO. | /moil o
390 N 390 |
385 4 - 3852 GROUND SURFAGE 00 | 285 T - 385.1 GROUND SURFACE 0.9
T i [ PAVEMENT 15 T . L3841 ASPHALT 1.0
T | \E - STRUCTURE/ASPHALT/CONCRETE ,— 1 (. LN ROADWAY EMBANKMENT
1 R NG ROADWAY EMBANKMENT 1 [.. LN BROWN-GRAY, SILTY CLAY
agp [3B094 43 R N RED-BROWN, SILTY CLAY 280 3812 1 39 L emtwort 1 IL: - " t B
1 55 i JENS T "> LN
1 S CRY- 1 | LN
I : LN a762 T 89 ‘ t -
37591 93 A T NS =+ i .
376 T 3 6 7 b3 YRENS 375 T 2 2 3] Les M 1[ |
4 <y I[ L 1 | NG
- - .' - l_ - ES l l_ —
3709 | 143 S CNY 3712 T 139 ( LN
370 1 3 4 7 _*11 YHENE 370 I 2 2 3 re M t -
T SR LN 3684 16.8 T |- NG
+ SRR B TRIASSIC RESIDUAL T 1 N\
3659 | 193 S §: RED-BROWN-GRAY, SILTY CLAY 3662 T 189 1o LN 3657 19.4
365 T T8 8 | —dis TENE 365 =4 S %% | s MTE TRIASSIC RESIDUAL
1 N N 3634 218 T | S GRAY, SAPROLITIC, CLAYEY SILT
T . \\-\~ : R BROWN-TAN-GRAY, SAPROLITIC, T s N a17 254
+ R N Popl CLAYEY SILT T SRR e N I B - 361, -
3609 | 243 DR EED N R Rl 3612 T 23.0 AR Bt S B =
360 T 2 | 23 | 36 T ~as0 M ‘,\;‘:}-_ 360 T 77 | 32 | 47 ~—— s M 2 GRAY, SAPROLITIC, SILTY SAND
o - 151 NE AW "
T \ AR + NEE
T SN L 2 ¥ 3s6.9 28.3 T TN 3572 27.9
3559 ] 203 D 2* WEATHERED ROCK 6621288 L o o j WEATHERED ROCK
355 1 100/0.2 100/0. = (TRIASSIC SILTSTONE) 355 1 2 . . - (TRIASSIC SILTSTONE)
3500 | 343 =4 3612 1 33.9 K
350 T 47 (59104 oo/ 350 T 45 (5504 oo, o
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345 4 62 [38/0.1 100/0, = L A - Boring Terminated at Elevation 345.8 ft in
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SHEET 11
34745.1.1 (U-0071)
' Durham Co.

SITE PHOTOGRAPH

Bridge on -L- over -Y1- (NC 98/Holloway St.)
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T.I. WALKER, N.D. MOHS

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

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE No. _34745.1.1 (U-0071)

F.A. PROJ. NHF-76-1(2)

COUNTY _DURHAM

PROJECT DESCRIPTION _DURHAM EAST END CONNECTOR FROM

NC 147 (BUCK DEAN FREEWAY) TO NORTH OF NC 98

SITE DESCRIPTION _DUAL BRIDGES AT -L- STATION 125+92 OVER

~-Y8- (ROWENA AVENUE)

NOTE ~ THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATR STATE PROJECT REFERENCE NG SHEET | TomAl

N.C.| 3474511 (U-0071> 1 13

/

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVALABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (913) 707-6850, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE N SITU (N-PLACE) TEST DATA CAN BE
RELED ON ONLY TO THE DEGREE OF RELIABLITY INHERENT IN THE STANDARD TEST METHOD,

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, ARD WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMNARY ONLY AND [N MANY GASES THE FINAL DESIGN DEVALS ARE DFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS ANG DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DQES NOT WARRANT OR GUARANTEE THE SUFFKIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINON OF THE
DEPARTMERT AS TO THE TYPE OF MATERIALS AND CONDITIONS YO BE ENCOUNTERED. THE BDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
MECESSARY TO SATISFY MIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT, THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTNG FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
J.J. MILKOVITS, IR,

T.T. WALKER
SUMMIT ENGINEERING

INVESTIGATED BY N.D. MOHS
CHECKED BY N.T, ROBERSON

SUBMITTED BY__ N.T. ROBERSON
DATE AUGUST 2012

WAS000ag,
. “\“‘,‘“ C A R "‘
Sheviaah
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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

PROJECT REFERENCE NO. SHEET NO.
34745.L1KU-007D) 2

SOIL. DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SDIL 1S CONSIDERED TD BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTD 7286, ASTM D-158B). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MDISTURE, AASHTO CLASSIFICATION, AND DTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANBULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

MELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TD COARSE.
_UNIFORM ~ 1ND]CATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE, (ALSO

POORLY Gl

GAP- GRADED - IND!CRTES A MIXTURE OF UNIFDRM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS DF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,

HARD ROCK 16 NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN 0.1 FODT PER 6@ BLOWS,
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

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

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

DR HAVING A NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
BROUND SURFACE.

CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

PI OF A-7-5 SUBGROUP IS <X LL - 30 ; Pl OF A-7-6 SUBGROUP 18 > LL - 30

SPRING OR SEEP

CONSISTENCY OR_DENSENESS

MISCELLANEQUS SYMBOLS

ROADWAY EMBANKMENT (RE)

WITH SOIL DESCRIPTION

SOIL SYMBOL

ARTIFICIAL FILL (AF) OTHER
THAN ROADWAY EMBANKMENT

== INFERRED SOIL BOUNDARY

—
E777=772  INFERRED ROCK LINE

TTwypge?t ALLUVIAL SOIL BOUNDARY

25/026 DIP & DIP DIRECTION OF

ROCK STRUCTURES

sPT

G DPTOMT  TEST BORING
vST PHT

AUGER BDRING

CORE BORING

PIEZOMETER |
INSTALLATION

" SLOPE INDICATOR
INSTALLATION

SDUNDING ROD

s ®0O > SO

MONITORING WELL

SPT N-VALUE

TEST BORING
W/ CORE
O
@D

SPT REFUSAL

CONE PENETROMETER TEST

VERY STIFF, BRA,SATY (LAT, MUSST WITH INTERBEDOED FIXE SMD LAERS.HSHLY PLASTIL K75 SUBANGUL AR, SUBROUNDED, OR ROUNDED. %Jgg;H(E\?RE)D :Eg;l%oﬁ?;&%mlré P‘?@&?DAL THAT WOULD YIELD SPT N VALUES ) 100
SOIL LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION CRYSTALLINE FINE TD COARSE GRAIN JGNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC, ARE USED IN DESCRIPTIONS KOCR (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. FcuexsTs, Gggg:gésgsm. Egg S
TNE 10 METAMDRPHIC AND NON-COASTAL PLAIN
GROUP Al a3 A-2 A4 [ab [ a6 A7) a-t, a2 | A4 0D COMPRESSIBILITY NOI CRYSTALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED, ROCK TYPE
CLASS, |a-1-a|A-1-b -4{A-2-5|4-2-B|A-2-7] hrel A3 | ABA7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
R MODERATELY COMPRESSIBLE LIOUID LIMIT EGUAL TO 31-50 COASTAL PLAIN CDASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SYMBOL NN HIGHLY COMPRESSIBLE LIGUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
, ETC.
% PASSING SILT- PERCENTAGE OF MATERIAL SHELL BEDS, ET
LR GRANULAR MUCK, GRANULAR  SILT - CLAY WEATHERING
CLAY ORGANIC MATERIAL
346 130 MX|Se x| 5L HR sOUS | gos | PEAT SOILS SOILS OIHER HATERAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
= 200 |16 Mx[25 Mx|10 Mx|35 Mx|35 Hxlas Mx|ss wx|3s M |38 m|as mnj3s MN TRACE OF ORGANIC MATTER 2 - 3% 3- 6% TRACE 1- 10% FRESH HAMMER 1F CRYSTALLINE ! )
LITTLE ORGANIC MATTER 3-57 5 - 127 LITTLE 10 - 20% )
LIauio LY 4 MX]41 M |40 MX 40 1140 MX |41 BN 148 HX] 4T M SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 385Y VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INDEX | 6 MX NP |1 MX |18 MX[IL M [11 MN {18 MX {18 MX{1) MY {31 MY LITTLE DR iGHLY | HIBHLY ORGANIC S10% Y201 HIGHLY 357 AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
GROUP INDEX ° [ [} 8 MX |12 Mx[16 Mx[no tx| ~ MODERATE DRGANIC
A 2 AMOUNTS OF smfg GROUND WATER SLIGHT ROCK GENERALLY FRESH, JDINTS STAINED AND DISCOLDRATION EXTENDS INTO ROCK UP 10
USUAL TYPES|STONE FRAGS.|. | <1 1y pR cLAYEY SILTY CLAYEY ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL} 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  1GRAVEL, AND GRAVEL AND SAND SOILS SOILS MATTER 24 CRYSTALS ARE DULL AND DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MATERIALS swp  |SAND A A STATIC WATER LEVEL AFTER _Z4  HOURS
e MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
FAIR TD /Py PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (40D GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
S A EXCELLENT T0 GOOD FAIR TO POOR POOR POOR | UNSUITABLE ’ DULL SDUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK.

MODERATELY ALL ROCK EXCEPT DUARTZ DISCOLORED DR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH

AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK., ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK.
JF_TESTED, WOULD YIELD SPT REFUSAL

(MDD, SEV.)

SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
(SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TD SOME

EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
3

E_TESTED, YIELDS SPT N VAL 20
VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
(v SEV.) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT DNLY MINOR
VESTIGES OF THE DRIGINAL ROCK FABRIC REMAIN. 1F TESTED, YIELDS SPT N VALUES < 180 BPF
COMPLETE RDCK REDUCED TO SO, ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND

SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS, SAPROLITE 15

ALSD AN EXAMPLE.

ROCK HARDNESS

ABBREVIATIONS

RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE | COMPACTNESS DR |penerpatiON RESISTENCE| — COMPRESSIVE STRENGTH
CONSISTENCY vALUE) TONS/FR )
SENERALLY VERY LODSE A
GRANULAR LOOSE 4 70 10
MEDIUM DENSE 18-70 30 N7A
MATERIAL e lo-10 30
O
NON-COHESIVE) e SEnsE ¢
VERY SOFT <2 ¢0.25
GENERALLY SOFT . 2104 2.25 T0 .50
SILT-CLAY MEDIUM STIFF 4108 25 10 1.0
MATERIAL STIFF 87015 T 10 2
(COHESIVE) VERY STIFF 16 To ge. 21704
HARD >30 >4
TEXTURE OR GRAIN SIZE
U.S. STD. SIEVE SIZE 4 10 @ s8 200 270
OPENING (MM) 476 200 @42 @25 0075  0.053
BOULDER COBBLE GRAVEL cg‘;ﬁgE ;’:l% SILT cLaY
(BLDR) (COB.) ©R) el e (L) €Ly
OGRAIN MM 305 7% 2.0 .25 2.05 2.005
SiZE N 12 3

SOIL_MOISTURE - CORRELATION OF TERMS

SOIL MOISTURE SCALE FIELD MDISTURE

GUIDE FOR FIELD MOISTURE DESCRIPTION

AR - AUBER REFUSAL

BT - BORING TERMINATED

CL. - CLAY

CPT ~ CONE PENETRATION TEST
CSE. - COARSE

DMT - DILATOMETER TEST

DPT - DYNAMIC PENETRATION TEST

e - VOID RATIO

MED. - MEDIUM

MICA, - MICACEDUS

MOD. -~ MODERATELY

NP ~ NON PLASTIC

DRG. - DRGANIC

PMT - PRESSUREMETER TEST
SAP. - SAPROLITIC

SD. - SAND, SANDY

VST - VANE SHEAR TEST
WEA. - WEATHERED

7)Y = UNIT WEIGHT

") DRY UNIT WEIGHT

SAMPLE ABBREVIATIONS
§ - BULK
SS - SPLIT SPOON

VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.

HARD CAN BE SCRATCHED BY KNIFE OR PICK DNLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED

T0 DETACH HAND SPECIMEN.

MODERATELY CAN BE BCRATCHED BY KNIFE OR PICK. GOUGES DR GROOVES TD @.25 INCHES DEEP CAN BE
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED
BY MDDERATE BLDWS,

MEDIUM CAN BE GRODVED DR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
HARD CAN BE EXCAVATED N SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE

POINT DF A GEDLOGIST'S PICK.
SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRABMENTS

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPDSITED BY GRAVITY DN SLOPE OR AT BOTTOM

OF SLOPE.

CORE_RECOVERY (REG.}- TDTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE,

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT

ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE

HORIZDNTAL,

DIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORJZONTAL TRACE OF

THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE DR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TD THE FRACTURE.

FISSILE ~ A PROPERTY OF SPLITTING ALONG ELOSELY SPACED PARALLEL PLANES,

FLOAT - ROCK FRABMENTS ON SURFACE NEAR THEIR ORIGiNAL PDSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPGSITED BY
THE STREAM.

FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
THE FIELD.

JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.

LEDGE ~ A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHDSE THICKNESS 1S SMALL COMPARED TO
1TS LATERAL EXTENT.

LENS - A BODY DF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.

MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN

SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM.

RESIDUAL RES.) SDIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK_BUALITY DESIGNATION (ROD)- A MEASURE OF ROCK DUALITY DESCRIBED BY TOTAL LENGTH OF
RDCK SEGMENTS EQUAL TD OR GREATER THAN 4 INCHES DIVIDED BY THE TODTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAPJ - RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
PARENT ROCK.

SILL_- AN INTRUSIVE BODY DF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH 178 LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS,

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
SLIP PLANE.

STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (BPT)~ NUMBER OF BLOWS (N OR BPF)OF

A 149 LB.HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FODT INTO SOIL WITH
A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER, SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
THAN 2.1 FOOT PER 6@ BLOWS.

DESCRIPTIONS MAY INCLUDE COLOR DR COLDR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY),
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

Ol

¢ -
ATTERBERG LIMITS) DESCRIPTION F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK PDINT. SMALL, THIN SIRATa CORL BECOVERY SPEC) - JCTAL LEKGT OF StreTA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. -
(SAT. FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT -~ RECOMPACTED TRIAXIAL | vgmy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH EE?QIAL2}3EsHog?L}RTDEKDESSEII?PTEA;{%{W(J?IRHID?\::1Q‘T?i?ﬂ:?iggaqucg ::%;g;,ggs‘;&?a ?r:BHES DIVIDED BY THE
LL _ | LIOUID LIMIT FRAGS, - FRAGMENTS w ~ MOISTURE CONTENY CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE, CAN BE SCRATCHED READILY BY >
PLASTIC HI. - HIGHLY V - VERY RATIO FINGERRAIL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING T : TOPSOJL (TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
prNI?E - WET - i ATTAIN OPTIMUM MOISTURE EOUIPMENT USED ON_SUBJECT PROJECT FRACTURE SPACING BEDDING
PLASTIC LIMIT
Pl - PLAST ! ' HAMMER TYPE: IERM SPACING ICKNESS BENCH MARK: BY24-482: BL STATION 16+70.79
DRILL UNITS: ADVANCING TOOLS: I THAN 18 FEET VERY THICKLY BEDDED > 4 FEET
on | OPTIMUM MDISTURE - MDIST - (M SOLID; AT OR NEAR OPTIMUM MOISTURE o s1s B ~uomenic  [T] envaL JERY IOE O or THICKLY BEDDED 15 - 4 FEET
SL._|. SHRINKAGE LIMIT [ momnes CLaY BT VMODERATELY CLOSE 1710 3 FEET THINLY BEDDED .16 - 1.5 FEET ELEVATION: 384.567  FT.
REOUIRES ADDITIONAL WATER TO [] e contiuous FLIGHT AuGER CORE 81ZE: CLOSE 46 T0 1 FEET VERY THINLY BEODED 0.03 - 0.16 FEET NOTES:
- DRY - @ ATTAIN OPTIMUM MOISTURE [ s VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0.088 - 8.03 FEET :
B o roov ausers s THINLY LAMINATED < 8,608 FEET
PLASTICITY D CME-45C . HARD FACED FINGER BITS D"N INDURATION
PLASTICITY INDEX (PD) DRY STRENGTH [ rons-cansioe mserTs FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC @-5 VERY LOW B cesse [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT D CASING D W/ ADVANCER TS TO0LS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-26 MEDIUM [ eorvesLe Hotst ] ricone * STEEL TEETH H GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE
HIGH PLASTICITY 26 DR MORE HIGH POST HOLE DIGGER MODERATELY INDURATED 3
0 BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR B cME-450 D TRICONE * TUNG.-CARB. HAND AUGER
sMEmAeY SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
0 L] core e DIFFICULT TO BREAK WITH HAMMER.

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS ORAINS,

EXTREMELY INDURATED

REVISED 03/23/09
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NCDOT BORE DOUBLE U0071_GEO_BH_Y8.GPJ NC_DOT.GDT 9/5/12

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT
[L¥ BORELOG REPORT

SHEET 9

WBS 34745.1.1

[ TP U-0071

| COUNTY DURHAM

| GEOLOGIST Milkovits, J. I

SITE DESCRIPTION DUAL BRIDGES AT -L- STATION 125+92 OVER -Y8- (ROWENA AVENUE)

BORING NO. EB1-A_LL

STATION 125+57

OFFSET 77 fLT

ALIGNMENT -L-

COLLAR ELEV. 375.5 ft

TOTAL DEPTH 24.6 ft

NORTHING 808,491

EASTING 2,042,009

GROUND WTR (ft
0 HR. Dry
24 HR. 17.0

WBS 34745.1.1 TIP U-0071 COUNTY DURHAM J GEOLOGIST Milkovits, J. I.

SITE DESCRIPTION DUAL BRIDGES AT -L- STATION 125+92 OVER -Y8- (ROWENA AVENUE) GROUND WTR (ft
BORING NO. EB1-B_LL STATION 125+36 OFFSET 46 ftLT ALIGNMENT -L- 0 HR. 33.7
COLLAR ELEV. 377.1ft TOTAL DEPTH 39.1 ft NORTHING 808,528 EASTING 2,042,006 24 HR. FIAD

DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011

DRILL RIG/HAMMER EFF./DATE

RFQO0067 CME-550X 77% 03/15/2010

HAMMER TYPE Automatic

| DRILL METHOD H.S. Augers

| HAMMER TYPE  Automatic

| DRILL METHOD H.S. Augers

DRILLER Contract Driller

START DATE 08/07/12

COMP. DATE 08/07/12

DRILLER Conley, H. R.

START DATE 06/30/10

COMP. DATE 06/30/10

l SURFACE WATER DEPTH N/A

J SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP., L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE(E)TH . 25 5 5 100 v ) SOIL AND ROCK DESCRIPTION E('-ng ELEV DF&%TH o . 5 s 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t ; | | NO. Moll 6 | ELEV. (1 DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5f i ! 7! NO. Moll &
380 380 |
T T " 3771 GROUND SURFACE 0.0
T T TRIASSIC RESIDUAL
1 GROUND SURFAGE ) 1 Sy
375 E : RIASSIC RESIGUAL 0% | ars I i ORANGE AND GRAY, SILTY CLAY
T SR YELLOW-TAN-BROWN, SAPROLITIC, 3738+ 35 R
I N SILTY SAND I 3 q 3 &0’
2711 ] 44 ol T N 371.1 6.0
370 T T 47 | 23 oo 370 I { RED-BROWN, SANDY SILT
J LN 2686 L 85 A
1 e e N 1 " 2 @33
3661 ] 04 N a9 I N\
365 T 6 | 79 [21/0.1 ke ederpoptor § WEATHERED ROGK 365 T \\ :
i R T I TR e (TRIASSIC SANDSTONE) seseyas | | L o Ran | S 14.0
T T a1 R RED AND GRAY, SANDY CLAY
361.1 14.4 55170764 e e + .o RS e e 360.8 16.5
360 1 : 100/0.99 360 -+ osdimnbim e ot WEATHERED ROCK
+ R 3586 + 185 ce e > (TRIASSIC SANDSTONE)
T I 0070 4 - 100049 4
3561 1 194 T
385 T 00704 100/0. 355 I - >
T 3536 + 235 .
T _ T T0070.4 © 100/0.49 ‘
3511 ] 244 ] o " 350.9 24.6 I o o/
T 00/0. 100/0. N Boring Terminated at Elevation 350.9 ft in 350 1
1 K WEATHERED ROCK (TRIASSIC 2486 L 285 A , 2
I i SANDSTONE) T G070 4 cee e e e |- 100049 4
T C 345 T =
T - 3436 T 335 cee e
1 L I 0070.3 - 100/0.39 =
I - 340 I 7
4 - 3386 + 286 P e e P “ e e = .
1 - 52 [38/0.1 : 838.0 89,1
1 L 1 1°°/°~6L B Boring Terminated at Elevation 338.0 ftIn
I L T i WEATHERED ROCK (TRIASSIC
I = I - SANDSTONE)
I i I L BORING FROM ROADWAY
I L I - - L INVESTIGATION. ELEVATION
1 L 1 i DETERMINED FROM .TIN FILE.




GEO_BH_Y8.GPJ NC_DOT.GDT 9/5/12

NCDOT BORE DOUBLE U0071

SHEET 10

WBS 34745.1.1 TIP U-0071

COUNTY DURHAM

| GEOLOGIST Milkovits, J. I.

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT
WBS 34746.1.1 [TIP U-0071 [ COUNTY DURHAM [ GEOLOGIST Milkovits, J. 1.
SITE DESCRIPTION DUAL BRIDGES AT -L- STATION 125+92 OVER -Y8- (ROWENA AVENUE) GROUND WTR (ft
BORING NO. EB2-A_LL STATION 127+05 OFFSET 79 ftLT ALIGNMENT -L- 0 HR. Dry
COLLAR ELEV. 3786 ft TOTAL DEPTH 29.9 ft NORTHING 808,397 EASTING 2,041,895 24HR. 206

SITE DESCRIPTION DUAL BRIDGES AT -L- STATION 125+92 OVER -Y8- (ROWENA AVENUE)

BORING NO. EB2-B_LL

STATION 126+76

OFFSET 20ftLT ALIGNMENT -L-

COLLARELEV. 381.7 ft

TOTAL DEPTH 29.2 ft

NORTHING 808,461 EASTING 2,041,880

GROUND WTR (ft
0 HR. . Dry
24 HR. 22.4

DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller START DATE 08/06/12

DRILLER Contract Driller

START DATE 08/06/12

COMP. DATE 08/06/12

COMP. DATE 08/06/12 ( SURFACE WATER DEPTH N/A

| SURFACE WATER DEPTH N/A

PR O S S S S ST S 1Y

SANDSTONE)

Boring Terminated at Elevation 352.5 ft in
WEATHERED ROCK (TRIASSIC
SANDSTONE)

DRIVE OUN BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV |PERTH BLOW COUNT - 0 s 100 v o SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(%TH . 25 5 s % o SOIL AND ROCK DESCRIPTION
@ | ® jost|osk|osh||0 1 ' , NO. | /vol o | Elev.@ DEPTH (i) () 0.5ft | 0.5t | 0.5 ‘ 1 7 1 NO. | /ol &
380 385 L
L GROUND SURFACE 0.9 1 L
T N TRIASSIC RESIDUAL + -
+ SN TAN-YELLOW-BROWN, SAPROLITIC, + < b 3817 GROUND SURFACE 0.0
475 1 R B SILTY SAND 280 + TN TRIASSIC RESIDUAL
3746 40 ~ -t TAN-BROWN-RED TO
T 38 | 25 | 31 ceee e TN 1 R A YT IR TAN-BROWN-WHITE, SAPROLITIC , SILTY
N 37784 39 B T ORI SAND
L A T 0 [ 24 | 33 5
I NG I R
S70 | 3pe6 a0 = 05 875 -T }
T 34 | 56 |44/04 P WEATHERED ROCK aoal 89 A0
100/0. (TRIASSIC SANDSTONE) 11.5 T3 [ 28 | 33 \
i . T - &t -
T e TRIASSIC RESIDUAL I B SN
365 | acag-t 140 ) RED-BROWN, SAPROLITIC, SILTY SAND 370 -+ 1
T 53 76 54 's/o .. A R I
-+ ’\ .. 367.8 4 139 73 57 5 Y R
1 A 1 . @y
360 T A 1890 | 365 T R
350 6 190 WEATHERED ROCK 4+ |
+ 14 | 31 [69/04 SR 93 (TRIASSIC SANDSTONE) + vl e 363.8 178
1 100/0. 36284 189 .. . % WEATHERED ROCK
+ S T 37 [63/0.3 - 100/0.69 = (TRIASSIC SANDSTONE)
4 P 4 P /A
355 360 ~
3546 240 -+ =
¥ T2 | 79 |21/0.1 ce 1 L. v
+ . 100/0. 357.8 .+ 239 e e A
1 L. I 0070.3 . 100099 7
380 | 34061 290 365 =+ I T
C 0 [90/0.4 s 9‘_ . 348.7 209 L L =1
- 100/0, Boring Terminated at Elevation 348.7 ft in 3528 + 289 e %- 352.5 29.2
3 ) WEATHERED ROCK (TRIASSIC s 70070. 100/0,287

) B B B S M

PR YT WU SO U NN SN ST SO0 YANN NN ST TR AR WO A

PR YRS WO AU T WA WU S YT TN T S K TR W
-+ttt T

lII|IllII|I|I'llIIllll||Illllllllllllllllllllill

PREPUUE VY S SR S T N ST SN WA WO SN N WA SN S W AR TN ST OO VOO |

+—++t1rt——T T T

+

lIIIIllllll‘|llllllIIlIIIlllllllllllllllllllll‘l




O 6_ NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 11

WBS 34745.1.1 I TIP U-0071 I COUNTY DURHAM I GEOLOGIST Milkovits, J. I. WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Milkovits, J. I.
SITE DESCRIPTION DUAL BRIDGES AT -L- STATION 125+92 OVER -Y8- (ROWENA AVENUE) GROUND WTR (ft) | SITE DESCRIPTION DUAL BRIDGES AT -L- STATION 125+92 OVER -Y8- (ROWENA AVENUE) ) GROUND WTR (ft
BORING NO. EB1-A_RL STATION 125+16 OFFSET 13t RT ALIGNMENT -L- 0 HR. 25.4 BORING NO. EB1-B_RL STATION 124+79 OFFSET 87 ftRT ALIGNMENT -L- 0 HR. 21.6
COLLAR ELEV. 380.6ft TOTAL DEPTH 50.5 ft NORTHING 808,587 EASTING 2,041,984 24 HR. 13.2 COLLAR ELEV. 386.1 ft TOTAL DEPTH 41.2 ft NORTHING 808,668 EASTING 2,041,967 24 HR. 17.6
DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Contract Driller START DATE 08/08/12 l COMP. DATE 08/08/12 | SURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE 08/08/12 COMP. DATE 08/12/12 l SURFACE WATER DEPTH N/A
DRIVE c BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv Y DEETH BLOW COUNT o , v o SOIL AND ROCK DESCRIPTION E(Lng ELEV DE(th’)TH o 5 0 SOIL AND ROCK DESCRIPTION
d | @ |ost|ost)ost)| 25 . 5 100] NO. Mol 6 | ELEv.() pEPTH() | | () 0.5t | 0.5 | 0.5 2 50 78 100} NO. | woll 6
385 L 390 B
s80 I [ 3806 GROUND SURFACE 09 | 4o I 386.1 %Tfsus'fg ::S’Tgﬁgf 0.0
i I - TRIASSIC RESIDUAL 4
1 Nt NY YELLOW-TAN-BROWN, SAPROLITIC, 1 YELLOW-BROWN, SAPROLITIC, SILTY
+ ST §— SILTY CLAY +
T b N 38111 50
375 |- 37656 T 51 i \' 380 5 14 1 18
T S 8 10 .. .p18 M §:‘ T B 378.6 75
4 I N Y 3730 7.8 4 I - N X *
I . ./. . B YELLOW-TAN-WHITE, SAPROLTIC, SILTY I Y TAN_Ygﬁfo%g‘évgvm'gﬁggoum
470 |-3705 + 101 /- SAND 761 L4004 ot | - A SILTY SAND '
x 2 T & M 875 + @10
I A 600 126 I e
T Ty GRAY-WHITE, SAPROLITIC, FINE SANDY I e
4 N SILT 3714 15.0 b
3685.5 151 - .« .
365 T e B T - " 370 T 373 |6 “l
1 R . 363.0 176 1 AN I
T L .. WHITE-TAN, SAPROLITIC, SILTY SAND 1 P
360 |-360.51 201 i 365 [ 2T T SN
T RN R DL M T R
L . .// . 1 \\. .. ..
I i seid T 250 RSV I
355 | 3855 T 251 - 3 8 | 34 | 4 R Y
-+ 20 | 2T | 20 i M 60 4 ays
1 Iy Zi 1 N N
I N T SN 357.1 29.0
: I R AR 3561 T 300 o WEATHERED ROCK
s fasostant L | | / 355 T 39 | 55 ]45/0.4 (TRIASSIC SANDSTONE)
1 : R M 1 100/0.
1 Y I 3511:350
el e e o B B BV S 345.1 355| | 350 0070 2 * 10000,
T e M RED-BROWN-TAN, SAPROLITIC, CLAYEY T 2486 375
1 N SiLT 1 cee (TRIASSIC SILTSTONE)
T . 3461 T 400
340 —R405 T 401t | LS 3400 wd| | 345 38 | 38 [6202 L d [ 3449 2
1 : A - 10010 WEATHERED ROCK 1 100/0. L Boring Terminated at Elevation 344.9 ftin
1 At (TRIASSIC SILTSTONE) 1 | WEATHERED ROCK ( TRIASSIC
T I .- - SILTSTONE)
3355 T 451 T N
335 =~ 78 (72004 1 -
Ao . 100/0. 1 .
o 1 . 1 L
§ 4 1 L
3305 T 501 sttt " 330.1 50.5 T »
é T [00/0. 100/0.497 B Boring Terminated at Elevation 830.1 ftin T N
o 1 C WEATHERED ROCK (TRIASSIC T -
S 1 i SILTSTONE) T C
¢ T - + -
Z — L o —
2 4 - 4 L.
c)' 4 - 4 -
e I - I C
& I L I -
O| 4 - J -
wr
(.')' T+ - 4 e
5 I i I L
s -+ L € L
u 1 N T C
2 1 L i L
>
2 1 L T L
O 4+ - 4 -
w
m I - I -
(o] o+ - 4+ -
23]
@ i L T L
o 4 - 4 -
Q
%) -1 - £ -
z
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GEQ_BH_Y8.GPJ NC_DOT.GDT 8/31/12

NCDOT BORE DOUBLE U0071

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT
[L¥ BORELOG REPORT

SHEET 12

WBS 34745.1.1 TIP  U-0071 COUNTY DURHAM

GEOLOGIST Milkovits, J. .

WBS 34745.1.1 | TIP U-0071 | COUNTY DURHAM l GEOLOGIST Milkovits, J. I.

SITE DESCRIPTION DUAL BRIDGES AT -L- STATION 125+92 OVER -Y8- (ROWENA AVENUE) GROUND WTR (ft]
BORING NO. EB2-A-RL STATION 126+43 OFFSET 14 ft RT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 382.7 ft TOTAL DEPTH 30.0ft NORTHING 808,508 EASTING 2,041,885 24 HR. 222

SITE DESCRIPTION DUAL BRIDGES AT -L- STATION 125+92 OVER -Y8- (ROWENA AVENUE)

BORING NO. EB2-B_RL STATION 126+18 OFFSET 86 ft RT ALIGNMENT -L-

COLLAR ELEV. 380.5 ft TOTAL DEPTH 63.6 ft NORTHING 808,580 EASTING 2,041,859

GROUND WTR (ft
0 HR. 47.5
24 HR. 14.0

DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 87% 07/22/2011

| DRILL METHOD H.S. Augers

| HAMMER TYPE _ Automatic

DRILL RIG/HAMMER EFF./DATE RFO0067 CME-550X 77% 03/15/2010

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 08/07/12

COMP. DATE 08/07/12

I SURFACE WATER DEPTH N/A

DRILLER Conley, H. R.

START DATE 06/30/10

COMP. DATE 06/30/10

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DF&F{)TH . 25 5 5 100 v ) SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(E)TH . 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5t | 0.5ft 7 \ | NO. violl ¢ ELEV. (f) DEPTH (it) (f) 0.5ft | 0.5ft | 0.5ft A A ) NO. Moll 6
385 385 |
1 [ 3827 GROUND SURFACE 0.9 I C
iy T 5 TRIASSIC RESIDUAL 1 L
280 1 -1 NS YELLOW-BROWN, SAPROLITIC, SILTY 280 4 L 3805 GROUND SURFACE 0.9
- f N clLAY £ T = TRIASSIC RESIDUAL
arat T 46 SN §F + - NG RED-BROWN TO TAN-BROWN, SILTY
S e M L 3773 T 32 I N CLAY
I NG \: 375.6 7.4 I 41514 o w §"
378 < B T TAN-BROVWN-RED, SAPROLITIC, SILTY | |12 + I Ny
3731 ] 96 sl - SAND 1 e - N
T I  di - apaez {1 L1l \Q_
L RS L I .95 . w
370 I | 370 I + N
T 1 {369.1 13.6 i 1. . N
3681 1 146 o o WEATHERED ROCK T - ' \E
T 57|68 |32/0.2 : ! (TRIASSIC SANDSTONE) 3673 132 e w NN
T . 100078 T 5| 4 N
365 T 365 R ) ' ) §'_
a1 ] 106 s T 0 N
1100/0.4 100/()‘4? 3623 T 182
1 . T . . *9. w NV
360 I o 360 4 R 'Q.—ssss 210
ac8 1 T oag R T ,' : RONE TAN-BROWN, CLAYEY SILT
I [100/0.4 © 1001049 i 731202 4 o -y N A4
1 R L 1 Q7 . W bn: oL
355 I » 355 T q\ A¥L
1 L i T N N
3531 ] 206 s | 352.7 30,0 L SA 24T
1 00/0. 100/0.48] - Boring Terminated at Elevation 352.7 ft in 8823 L2821 — 7 8 B RS
L _ WEATHERED ROCK (TRIASSIC 250 iIE . 815 WoAgH
4 - SANDSTONE) =4 ,’ i
1 L 1 .. ALk
N
T N 3473 T 332 el YN
4 - + P R N
I C I L LI B R U wofnal
I C 345 I S AT
1 = 4 fa SN . .. ';:l;'-
4 - + . e e . P B P AR
1 i 34231 382 4 ot | - - e - e e T (N 387
1 L 540 I R P R 1 I : BROWN AND WHITE, SILTY SAND
—+ |— e — 41.0
T - T+ L TAN-BROWN, CLAYEY SILT
I i R T i A wr - I RS R I
I L 1 . @16 ]
I r 335 I *\
I L T A\
i L 3323 1 48 2 3 5 2 A\
1 L 4 . 921,
I C 330 I T
1 B I S
T i 32737 532 R
\ T - s T 5 1 9 T 1 e ,
£ . e 56.0;
1 F 1 N - GRAY, SANDY CIAY
T C 3223 T 582 R AN
r T 12 | 19 | 26 e N
+ L 390 4 ce e PN Q:b
—— - -t \- 61.2]
T C T 0 ! e PTTTETTTT WEATHERED ROCK
| I i 31731 632 s 4L (TRIASSIC SANDSTONE) 63.6
+ - 1 00/0. 100/0. i Boring Terminated at Elevation 316.9 ftin
I L I L WEATHERED ROCK (TRIASSIC
T N T L SANDSTONE) -
I i I L BORING FROM ROADWAY
4 - 1 B INVESTIGATION. ELEVATION
-+ - e - DETERMINED FROM .TIN FILE.
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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEFARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR [T IS CONSIDERED TO BE PART OF THE PLANS,

SPECFICATIONS, OR CONTRACT FOR THE PROJECT.

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE No. _34745.L1 (U-0071)
COUNTY _ DURHAM

PROJECT DESCRIPTION _DURHAM EAST END CONNECTOR FROM
NC 147 (BUCK DEAN FREEWAY) TO NORTH OF NC 98

F.A. PROJ. NHF-76-1(2)

SITE DESCRIPTION _NOISE WALL FROM LEFT OF -US70FLY~-
STATION 16+50 TO RIGHT OF -L- STATION 132+50

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE |  STATE PROJECT REFEAENCE NO. | PHEET | ToTAL
N.C. 34745.1.1 (U-0071) 1 3

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FELD BORING LOGS, ROCK CORES, AND SO TEST DATA AVALABLE MAY BE

REVIENED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNCAL ENGINEERING UNIT AT (819) 707-6650, NEITHER THE SUBSURFACE FLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PAHT OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED DN A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND NAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE, THE LABORATORY SANPLE DATA AND THE IN STTU GN-PLACE! TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABLITY INHERENT IN THE STANDARD TEST METHOD,

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED N THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TME OF YHE MNVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, FRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DFFERENT, FOR BIDDNG
AND CONSTRUCTION PURPODSES, REFER TO YHE CONSTRUCTION PLANS AND DOCUMERTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED, THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH NOEPENDENT SUBSULRFACE INVESTIGATIONS AS HE DEEMS
NECESSARY YO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ACDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FROM
THOSE INDICATED I THE SUBSURFACE INFORMATION.

PERSONNEL
0.B. OI1

H.R. CONLEY
H.L. FROATS
J.R. MATULA

INVESTIGATED BY N.D. MOHS
CHECKED BY N.T. ROBERSON
suBMiTTED By__N.7. ROBERSON

DATE MARCH 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

PROJECT REFERENCE NO. SHEET NO.

34745.LIKU-007D 2

SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
Wi ~ INDICATES A GODD FEPRESENTATION OF PARTICLE SIZES FROM FINE T0 COARSE. WARD FOCK 15 NON-COABTAL PLAIN MATERIAL THAT IF TESTEQ, WOULD VIELD SPT REFUSAL. AN INFERRED ALLUVIUM (ALLUV. - SOILS THAT WAYE BEEN TRANSPORTED BY WATER.
SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, DR WEATHERED EARTH MATERIALS _UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. _— g
THAT CeN BE PENETRATED VITH A CONTINUDUS FLIGHT POVER AUGER, AND YIELD LESS THA POORLY GRADED) SPT REFUSAL 15 PENETRATION BY A SPLIT SPOON SAMPLER EOUAL 70 DR LESS THAN .1 FODT PER €8 BLOWS, | ADUIFER - A WATER BEARING FORMATION OR STRATA.
108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION YEST (AASHTD 7206, ASTM D-1586), SOIL _GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES, IN HON-COASTAL PLAIN MATERIAL, THE TRANSITION BETVEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE( o0 oo oo om0 ROCKS THAT HAVE BEEN DERIVED FROM SAND DR THAT CONTAIN SAND.
CLASSIFICATION IS BASED ON THE AASHTD SYSTEM. BASIC DESCRIPTIDNS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS OF WEATHERED ROCK. ARENACEOUS
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND DTHER PERTINENT FACTORS SUCH " SIGNATED BY THE TERMS. ANGULAR ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEDUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: ;xA:mmgn %msswogm sgn. GRAINS 1S DESIGNA ANGULAR, pep— O CORSTAL PLAIh RTEL T VoD YLD ST W ALeS > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIFF, RAL.SLTY (LN, MOST WITH NTEREEIUED FRE SMKD LNERSHGHY PLTE. K7-5 SLEATU AL AT, SUBIUNED, On TURES ROCK (WR) BLOWS PER FOOT IF TESTED, ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE T0 RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTQ CLASSIFICATION MINERALOGICAL COMPOSITION 5 e FINE 70 COARSE CRAT TGREGUS AN VE TAMORFFIC ROCK THAT AT WHICH 1T 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS Pt WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE,
CLASS (< 35% PASSING v208) (> 357 PASSING %200) OROANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMDUNTS OF CALCIUM CARBONATE.
- — - FINE T0 COARSE GRAIN METANDRPHIC AND NON-CORSTAL PLAIN
GROUP a1 la3] A2 A4 [A5|A6]A7] a1, a2 | A4 AB COMPRESSIBILITY R%-(C&YCS%MINE SEDIMENTARY FGCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE | COLLUYIUM - ROCK FRAGMENTS NIXED WITH SDIL DEPOSITED BY GRAVITY DN SLOPE OR AT BOTTOM
CLAss. s A3 [A6.A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 i INCLUDES PHYLLITE, SLATE, smnsE NTIDNEISTE.ROCK S——— OF SLOPE,
MDDERATELY COMPRESSIBLE LIOUID LIMIT EOUAL TD 3I-58 COASTAL PLA CoastAL PLAIN SEDIMENTS CEMENTED INT ] CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY ToTAL
SYMBOL \‘\Q:‘:I\\ HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 68 fc!-:Pr;lPENTnRY ROCK — ::Lssggggunncow TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE. ;
% PASSING SILT- PERCENTAGE_OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
18 GRANWLAR| ¢ Ay MUCK, ORGANIC ERIAL GRANULAR  SILT - CLAY THE TERIAL ROCKS DR CUTS HASSIVE ROCK.
DTHER MATERIAL
w4 ™ SOLS | gong | PEAT SOILS SOILS : FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
" 200 IS Hx[25 MX|18 MX|35 HX[35 MXi36 MX[36 MXI38 MN |35 MN]35 MN[36 HN| TRACE OF ORGANIC MATTER 2-3% 3 - 524" 1-10% HAMMER IF CRYSTALLINE. HORIZONTAL.
LITTLE ORGANIC MATTER 3-8 5 -1 LITTLE 10 - 20%
LU0 LMY 40 wx|41 ot 4o vx e mee (4 mx |40 m s e SDILS WITH MODERATELY ORGANIC 5 - 10% 12 - 28% 2@ - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORJIZONTAL TRACE OF
PLASHIC IMEX | 8 MX | NP f1g bcjie mox it w oo 10 voc 10 bl (| iy o MIGHLy | MBRLY ORGANIC >10% y20% HIGHLY 351 AND ABDVE v s g‘;‘z"gﬁisgff*& z“”&;‘ggm'ﬂ‘ FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ERATE A i
CROP MoK} @ ° hd 4 M| 8 vX]12 HKNIE HX]Ro KX mnwms oF gglcguc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 10 —;%Ué‘g RE:;;?:TT“‘;‘EO&R :,?gﬁ;‘?ﬂ:g:i:t%": .;':':,','RSTE&FE."AS BEEN DISPLACEMENT OF THE
USUAL TYPES[STONE FRAGS, o v | suty | crarer ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (5L 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF HAJOR  [GRAYEL, A0 ;ﬂ:g ,5;:‘:7‘,2‘_ '},g“;fm sons | sons MATTER v oF 24 vooRs CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. 1SSILE - A PROPERTY OF SPLITTING ALONG CLDSELY SPACED PARALLEL PLANES.
Wi
MATERIALS S0 STATIC WATER LEVEL AFTER £ MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. xg « s FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
TEN RATING pw 400, GRANITOID ROCKS, MOST FELDSPARS ARE DULL AMD DISCOLORED, SOME SHOW CLAY, ROC PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR T0 POOR FA{,’;RTD POOR | UNSUITABLE PERCHED WATER, SATURATED ZDNE. DR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LDSS OF STRENGTH AS COMPARED
SRCRE P O WITH FRESH ROCK. FLOOD PLAIN (FP)~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SPRING OR SEEP THE STRAEAM.
PI OF A-7-5 SUBGROUP 1S < LL - 3@ 3Pl DF A-7-6 SUBGROUP 1S >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAINED. IN GRAMITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE 1.0SS OF STRENGTH  |.EORMATION (FM)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF UNCONFINED (MOD.SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK* SOUND WHEN STRUCK. THE FIELD.
RANGE OF STANDARD VENT (RE) 1 TEST BORING
PRIMARY SOIL Typr | COMPACTMESS DR - pcurTRATION RESISTENCE] — COMPRESSIVE STRENGTH ROADWAY EMBANKMEN & oo TeST BoRING v tone E_TESTED, WOULD YIELD SPY REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
CONSISTENCY (H-VALUE] (TONS/FR ) WITH SOIL. DESCRIPTION SEVERE ALL ROCK EXCEPT DUPRTZ DISCOLORED DR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED |\ roce o sielr-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED T0
VERY LODSE “ BOIL SYMBOL 6} AUGER BORING O~ T nvaLE | gEwy IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TD SDME TS LATERAL EXTENT
el LOOSE 41018 EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. -
HATERIAL MEDIUM DENSE 18 10 30 e ARTIFICIAL FILL (AF) OTHER -Q CORE BORING @D~ SPT REFUSAL If_TESTED, YIELDS SPT N YALUES ) 109 BPF LENS ~ A BODY OF 50:;L OR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 38 70 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DIsERuiBLE put |-MONTLED (HOT)- 1RRE ULARLY MARKED STH SPOTS OF DIFFERENT COLORS. MOTTLING N
VERY DENSE it "O  HonToRING wELL v SEVS THE MASS IS EFFECTIVELY REDLCED T0 SOIL STATUS, WITH ONLY FRAGNENTS OF STRONG ROCK LS USUALLY INDICATE 10N AND LACK OF GOOD DRAINAGE.
VERY SOFT (7] prye - INFERRED SOIL BOUNDARY REMAINING, SAPROLITE 1S AR EXAMPLE OF ROCK WEATHERED TD A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
: : IF_TESTED, VIELDS SPT N VALUES < 108 BPI INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 27104 .25 T0 8,50 =777 INFERRED ROCK LINE A PEIMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN JF 1) PT N < E R
SILT-CLAY MEDIUM STIFF 4108 85 10 1.0 INSTALLATION COMPLETE  ROCK REDUCED TD SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE DNLY IN SMALL AND RESIDUAL IRES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL VE:yFanrr . é‘ TTg 5 1T TTeyed ALLUVIAL SOIL BOUNDARY () SLoPe mnolcaToR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT A5 DIKES DR STRINGERS, SAPROLITE 1S ROCK OUALITY DESIGNATION (RODI- A MEASURE OF ROCK DUALITY DESCRIBED BY TOTAL LENGTH OF
{COHESIVEY HARD 530 ¥ 25 DIP & DIP DIRECTION OF INSTALLATION ALSD N EXAMPLE. ROCK_SEGMENTS EQUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE VERY HARD  CANOT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.)~ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
US. STD. SIEVE SIZE 4+ 1@ @ 6o 200 270 ®  SOUNDING ROD SEVERAL HARD BLOWS DF THE GEOLOGIST'S PICK. ';‘:’:E"T :Nm;(r;mwlvs 50DY 0F IGNEOUS ROCK OF APPROKIMATELY LAIFORS THICKNESS A0
5 X » X 875 €.853 4
OPENING ity 476 288 42 025 O ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS DEEN EMPLACED PARALLEL
BOULDER | COBBLE |  GRAVEL coAnse Fine SILY cLay AR - AUGER REFUSAL HED, - MEDIUM VST - VANE SHEAR TEST YO CETALH FARD SPECIFEN. Y0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (COB.) (GRY SAND SAND (5L [ BT - BORING TERMINATED MICA, - MICACEOUS WEA, - WEATHERED MODERATELY CAN BE BCRATCHED BY KNIFE OR PICK, GOUGES OR GRODVES T0. 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
{CSE, SO} {f_s0.) L. - CLAY MOD. - MODERATELY  UNIT WEIBHT HARD EXCAVATED BY HARD BLOW DF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED 1P PLAE
CRAIN MM 325 78 29 e.25 e.es  0.005 CPT - CONE PENETRATION TEST P - NON PLASTIC - DAY UNIT WEIGHT BY MODERATE BLONS. T
£ STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (GPY)- NUMBER OF BLOWS (N OR BPFIOF
SizE N 12 3 CSE, - COARSE ORG. - DRGANIC ”EDL‘)‘“ g:: § Glsxr:mA‘\:ilT’EngwsmEmeo&ﬁpéucrggisﬁéz ?:;me?wﬁﬂxgzgs';ﬂ%m;gg gg"fé A 148 LB.HAMMER FALLING 33 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
1L MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE AREREVIATIONS HAR » A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO DR LESS
SoIL MOISTURS 05(:';1.5 FIELD MOISTURE DPT ~ DYNAMIC PENETRATION TEST SAP.- SAPROLITIC S - BULK POINT OF A GEOLOGIST’S PICK, THAN 8.1 FOOT PER 68 BLOMS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIC SD, - SAND, SANDY SS - 9PLIT SPOON SOFT CAN BE GROVED DR GDUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS A
(ATTERBERG LIMITS) PESCRIPTION l F - FINE SL.- SILY, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOMS OF A PICK PDINT. SMALL, THIN 15, CORE_RECOVERY (SAEC. - TOTAL LEMGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
B USUALLY LIOUID; VERY WET, USUALLY FOSS, - FDSSILIFEROUS SLI - SLIGHTLY RS - ROCK PIECES CAN BE BAOKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
) SAtsTg?A)TE i FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | ygry CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STeal L:’%‘:’T‘H";"F‘Lgﬂ“&‘gmm N‘IST’:‘]“:’;"ST';‘EGE"’?EESALR"IC: mgxrgs‘:mf': ?r:ms AIVIOED BY THE
i FRAGS. - FRAGMENTS W - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE, CAN BE SCRATCHED READILY BY
L LIoUD LIMIT A v VERY RATIO Ay TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC . .
S DRYING T TOPSOIL (IS~ SURFACE SOILS USUALLY CONTAINING c X
e - VET - o0 o 1 EOUIPMENT USED _ON SUBJECT PROJECT FRACTURE_SPACING BEDDING NG DRGANIC HATTER
L2}
1 eLastie it . TERM SPACING .
" DRILL UnTS: AOVARCING TOOLS e T VERY VIDE MORE THAN 18 FEET VERY THICKLY BEODED > 4 FEET BENCH MARK:
om_| OPTIMUM MOISTURE - MOIST - 4D SOLID; AT OR NEAR DPTIMUM MOISTURE O rosne s [ cur oms W woanc [T vawa s iRy }L‘iﬁﬁ%?ﬁ&;"’g" alf: - 145F§:;T ECEvATIoN T
SL1- SHRINKAGE LIMIT - [ & conminunus FLIGHT AUGER CORE S1zE: ?fgg?“&' CLOSE la}g %fff,;n VERY THINLY BEDDED .03 - .16 FEET
REQUIRES ADDITIONAL WATER 7O ¥ VERY CLOSE LESS THAN 06 FEET THICKLY LAMINATED 0.098 - 8.83 FEET NOTES:
- DRY - @ ATTAIN DPTIMUM MOISTURE 0] st W e ociov avsens O THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cue-esc B om0 Facen Fincen Bis ] INDURATION
e FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PI} DRY STRENGTH [T 1une-cansioe 1nseRTs ]+
PLASTIC R VERY LOW CHE-552 RUBBING VITH FINGER FREES MUMERDUS GRAINS:
[‘3?, P?j\TsnclTy :-155 SLIGHT M ] wse [ wr aovancer TR T FRIASLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE,
MED, PLASTICITY 1g-25 MEDIUM PORTABLE HOIST TRICONE »STEEL TEETH poST ;{DLE GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
DIGGER NDURATED !
HIGH PLASTICITY 26 OR MORE HIGH 0 E E asER HODERATELY 1 BREAKS EASILY WHEN KIT WITH HAMMER.
TRICONE * TUND.-CARB. HAND
COLOR D T souome roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
N § 3 core mr DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIDNS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), [ vese sveer test
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ O 0 EXTREMELY INDURATED gx;&msakggsge&ﬁsg YO BREAK SAMPLE}

REVISED 09/23/03
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CAUTION NOTICE

THE SUBSURFACE BFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT 1S BASED WERE NADE
FOR THE PURPOSE OF STUDY, PLANNMIG, AND DESIGN, AND HOT FOR CONSTRUCTION OR PAY PURPOSES,
THE VARIOUS FELD BORING LCGS, ROCK CORES, AND SOL TEST DATA AYALABLE MAY BE

REVIEKED OR INSPECYED IN RALEIGH BY CONTACYING THE M, C, DEFLRTMENT OF TRANSPORTATION,
GEQTECHMNCAL ENGINEERING UNIT AT (919) 707-6850, NEITHER THE SUBSURFACE PLANS AND REPQRTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PARY OF THE CONTRACT,

GENERAL SOL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUHDARIES ARE BASED ON A
GEDTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AtD MAY HOT RECESSARLY
REFLECY THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIY THE BOREHOLE. THE LABORATORY SAMPLE DATA M0 THE Bl SITU (N-PLACE} TEST DATA CaN BE
RELED Ot ONLY TO THE DEGREE Of RELIABLITY INHERENT I THE STANDARD TEST METHOD.

THE ODSERVED WATER LEVELS OR SO MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS REGORDED AT THE TiE OF THE MIVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONMSIDERABLY WITH TIME ACCORDING TQ CLIMATIC COMDITIONS INCLUDING
TEMPERATURES, PRECIFITATION, AHD WIKD, AS WELL AS OTHER NON-CLRIATIC FACTORS.

THE BIDDER QR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN OH THE SUBSURFACE PLANS

ARE PRELIMHARY OHLY AND IN MANY CASES THE FINAL DESIGH DETALS ARE DFFERENT, FOR BIODNG
AHD CONSTRUCTION PURPDSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
[HFORMATION ON THIS PROJECT, THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURAGY OF THE WVESTIOATION MADE, NOR THE INTERPRETATIONS MADE,OR OPINOR OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED, THE BDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH WDEPENDENT SUBSURFACE INVESTIGATIONS &S HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TQ COMNTIONS TOQ BE ENCOUHTERED O THIS PROJECT, THE
CONTRACTOR SHALL HAVE HO CLAM FOR ADDITIONAL COMPENSATION DR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTHG FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE OFFERNG FROM
THOSE INDICATED W THE SUBSURFACE INFORMATION.
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GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

34745.L1(U-007) 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL 1S CONSIDERED YO BE THE UNCDNSOLIDATED, SEMI-CONSOLIDATEG, OR WEATHERED EARTH MATERIALS
THAY CAY BE PENETRATED ¥ITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

138 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1686)k SOIL
CLASSIFICATION 1S BAGED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDEW
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTD CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGLLARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE

VERY STEF, GRA\SATY CLK, YOS WATH WTERBEQOED FAE SAID LNERSHGHY PLISTE, K16

WELL_OGRADED - INDICATES A ODOD REPRESENTATION OF PARYICLE SIZES FROM FINE TO CDARSE.
UNIFORM. - INDIEATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE,(ALSD

PODRLY DRADED)

GAP-GRADED - JNDICATES A MIXTURE OF UNIFDRM PARTICLES OF THO DR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF $0It. GRAINS 15 DESIGNATED BY THE TEAMS: ANOULAR,
SUBANGULAR, SUBROUNDED, OR ROUNDED.

TERMS_AND DEFINITIONS

HARD ROCK 15 NDN-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER EQUAL 7O OR LESS THAN 8. FOOT PER 68 BLOWS.

IN NON-CDASTAL PLAIN MATERIAL, THE TRANSITION BEIWEEH SOIL ANO ROCK 15 OFTEN REPRESENTED BY A 20NE

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

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

ADUIFER ~ A WATER BEARING FORMATION OR STRATA.

ARENACEOUS ~ APPLIED TO ROCKS THAY HAVE BEEN DERIVED FROM SAND DR THAT CONTAIN SAND.
ARBILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

SOIL_LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

XS&I(H(E\?RE)D NON-CDASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 160

BLONS PER FOOT IF YESTED,

DR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPUSITION, AS SHALE, SLATE, ETC,
ARYESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE T0 RISE ABOVE THE LEVEL

FINE 7D COARSE GRAIN IGNEDUS AND METAMORPHIC ROCK THAT

AT WHICH 1T 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE 70 OR ABOVE THE
GROUND SURFACE.

CALCAREOUS (CALC. < SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUYVIUM ~ ROCK FRAGMENTS MIXED WITH SOIL DEPDSITED BY GRAVITY ON SLOPE DR AT BOTTOM
OF SLDPE.

CORE_RECOVERY IRECJ - TDTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

OIKE - A TABULAR BODY DF IBNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE DF ADJACENT

CRYSTALLIKE ot S
- MINERAL NAMES SUC 7, FELDSPAR, MICA, TALC, KAOLIN, ETC, ARE USED N DESCRIPTIONS 23,24 < WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
ity ot e phaa 2om ORGANIC MATERIALS VHENENER T1EY AAE CONIOERED OF SIONIFICANCE: 0K R N7 Sheiss, obaro, SchsT, ETC. '
T FINE 10 COARSE DRAIN METAHORPHIC AND NON-COASTAL PLAIN
GROUP a1 a3 A2 a4 [a6]a6]a7] a2 |A4nb COMPRESSIBILITY o (NYCR) = | SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED, ROCK TYPE
ELASS. 51 a3 | ABA7 DMPRESSIBL LI0UID LIMIT LESS THAN 31 [~=——-—=] INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
SLIGHTLY COMPRESSIBLE 3
SRR MODERATELY COMPRESSIBLE L10UI0 LIMIT EGUAL TO 31-69 COASTAL PLAIN TOASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT VIELD
SYMBOL NN HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN B@ &EPQIMENTARY ROCK . SPT Esggggmmncow TYPE INCLUDES LIMESYONE, SANDSTDNE, CEMENTED
% PASSING PERCENTAGE OF MATERIAL p——r—] SHEL , E1C
.18 oranvLan| ST muck ORANULAR  SILT - CLAY WEATHERING
b cLay PEAT’ GANIC 1 s DTHER MATERIAL
4 SOILS | sons SOIL S SOILS FRESH ROCK FREGH, CRYSTALS BRIGHT, FEW JDINTS MAY SHOM SLIGHT STAINING,ROCK RINGS UNDER
200 (15 MX|26 MX[18 HX|35 HX|35 MXI35 KXI35 Mx]36 MN{36 MN[36 HN[36 HN YRACE OF ORGANIC MATTER 2 - 9% 3-5% TRACE 1- 1% HAMMER 1F CRYSTALLINE.
LITTLE ORGANIC MATTER 3- 6% 6 - 124 LITTILE 10 - 20%
L0010 L1T <0 1e|41 1o e xbar pden mix |4 e dee mx{ el soms wiTH MODERATELY ORCANIC B-lou 12 - 284 SONE 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOHE JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PASHC BEEX | 6 MX | NP [ip nx|ie sl i PLE Jte s [0 mxpuet [ C)rTiE OR JiGHLy | MIBH-Y ORGANTC st yzo HIGHLY 357 AND ABOVE sl gg"f‘“c‘kjS‘T’:Lflﬁé“’,’(‘g*usg‘fc“‘sN FACE SHINE BRIGHTLY. ROCK RINGS UNOER HAMMER BLOWS IF
MODERATE s
Shoe WEK] @ i g 410 |8 K12 MRS MXJi B ountS OF g’g?@;"“ GROUND _WATER SLIGHT FOGK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK P 1O
USUA. TYPESISIONE FRADS. o\ | oy 1y R cLAYEY SILYY CLAYEY ORBANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (L 1 INCH, OPEN JDINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAROR  [BRAYEL, 0 [Chn | dpour “ann sann | sols | sois MATTER v WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
’G‘:‘E'“;‘;Ls S#o STATIC WATER LEVEL R MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
G Ipw (40D, GRANITOID RDCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME 8HOW CLAY, ROCK HAS
0 E [ . s
agcs A EXCELLENT TO 600D FAIR TO POOR Fs‘g%RT POOR  {URSUITABLE PERCHED WATER, SATURATED ZONE, OR VATER BEARING STRATA DULL SOUND UNDER RAMHER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
RADE WITH FRESH ROCK.
SPRING DR SEEP
PI OF A-7-5 SUBGROUP I8 < LL - 8@ { PI OF A-7-8 SUBGROUP IS > LL - 3@ OJUU" R

MODERATELY ALL ROCK EXCEPT DUARTZ DISCOLORED DR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL

ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 16 INCLINED FROM THE
HORIZONTAL.

DBIP_DIRECTION DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM RORTH,

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

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

FLOAT - RDCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLONGED FROM
PARENT MATERIAL,

FLOOD PLAIN_(FP) -~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
‘THE STREAM.

DESCRIPTIONS MAY INCLUDE COLOR OR €OLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAYL
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETE, ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

t

S

SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACRUSS GRAINS,

EXTREMELY INDURATED

CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KADLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |EORMATION (FMd - A MAPPABLE OEOLOOIC UNIT YHAT CaN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD | RANGE OF UNCONFINED - Teor oomme | HOD.SEVa  AND CAN BE EXCAVATED WITH & DEDLOGIST'S PICK. ROCK GIVES 'CLURKSOUND WHEN STRUCK. THE FIELD,
PRIMARY SoiL TYPE | CORDRCINGES OR | peqETRATION RESISTERCE | COMPRESSIVE STRENGTH ROADWAY EHBANKMENT (RE) @5 o1t TEST BORING $— o CORE JE_TESIED, WOULD YIELD SPY REFUSAL JOINT ~ FRACTURE IH ROCK ALDNG WHICH NO APPRECIABLE MOVEMENT HAS OCCLRRED.
{H-VALUE) SONS/ET ) H . SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED | ypnge . o syeLp-LIKE RIDDE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
GERERALLY VERY LOOSE 44 SDIL SYMBOL @ AUBER BORING (O~ SPT N-VALUE | (5EV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME 178 LATERAL EXSENT
ORANULAR LOOSE 470 18 EXTENT, SOME FRAGHENTS OF STRONG ROCK USUALLY REMAIN. .
HATERIAL MEDIUM DENSE 12 T0 38 /A ARTIFICIAL FILL (AF) OTHER -Q- CORE BORING GED—  SPT REFUSAL STED, YIELDS SPT N VALUES ) 100 BP LENS - A BODY OF SOIL OR ROCK THAT THINS OUT 1§ ONE DR MORE DIRECTIONS,
(NON-COHESIVE} EDENEE - 38 TO 68 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE Byt | HOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTE OF DIFFERENT COLORS, MOTTLING 1
VERY DEN 268 el . ) HDNITORING WELL o SEVY SHE k% 18 EFFECTIVELY REDICED T0 SOIL STATUS, WITH ONLY FRAGHENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERT SOFT r3 @z INFERRED SOIL BOUNDARY : RELATNIND. SAPROLITE 15 AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFY 2704 2,256 T0 2.5 e77=7r= INFERRED ROCK LINE A PIEZ0METER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IE JESTED, YIELOS SPT N VALUES < 188 BPE INTERVENING IMPERVIOUS STRATUM. .
it M STIFF PR 85 0 Lo e INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SHALL AND RESIOUAL (RES)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 70 3@ 2104 Tevet ALLUVIAL SOIL BOUNDARY O B enron SCATIERED CONCENTRATIONS, DUARTZ HaY BE PRESENT A3 DIKES OR STRINGERS, SAPROLITE 15 ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 530 by 26/025  DIP & DIP DIRECTION OF ALSD AN EXAMPLE, ROGK SEGMENTS EQUAL YO OR GREATER THAN 4 JNGHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED A3 A PERCENTAGE.
TEXTORE OR GRAIN SIZE ROCK STRUCTURES @)  coNE PENETROMETER TEST ROCK_HARDNESS
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES _____,_Sggmgic(sm- RESIDUAL SOIL THAT RETAINS THE RELIC STRUGTURE OR FABRIC OF THE
V.S, STD. SIEVE SIZE 4 10 48 6o 20 279 ®  SOUNDING ROD SEVERAL KARD BLOWS OF THE GEOLOGIST'S PICK, Psx |.NT AN ;(r;msxvz BODY OF IGNEOUS ROCK OF APPROXIMAT RM THICKKESS AND
OPENING (HM) 476 280 042 926 6875 0953 LL - Y OF 16N ELY WNIFO 58 AN
ABBREVIATIONS HARD gﬂuNngniﬁﬂmgagyggxgng OR PICK ONLY WITH DIFFICULTY, HARD HAMMER BLOWS RECUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS DEEN EMPLACEO PARALLEL
BOULDER COBBLE ORAVEL e oo sILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST 0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR (€0B.) ©R) (CSE. SD) F Soa (5L €Ly BT - BORING TERMINATED MICA. - MICACEDUS WEA, - WEATHERED :{rzggnmm g;agﬁeingRgc:EAgna;L g?lwosr u: G!’ég‘ifb Gﬁglfssﬂléi GS:NO;E;;& M‘;i’; é’:&“i‘; %EEETZC‘?& BE SLICKENSIDE ~ POLISKED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. CL.~ CLAY MOD. = MODERATELY z- UNIT WEIBHT K TLIP PLANE,
o 305 76 y 0.25 0.05 0,005 . . . BY MODERATE BLOWS, -
P 3 28 CPY - CONE PENETRATION TEST P - NON FLASTIC 4 DRY UNIT WEIGHT WEDIN AN BE GRDOVED OR GOUGED ,05 INCHES UEEP BY FIRM PRESSURE OF KMIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (BPT).- NUMBER OF BLOWS (N OR BPF) OF
CSE. - COARSE ORG. - ORGANIS s B R R B b o PLICEC | 1Nl MAVIVUM G126 BY HARD BLOWS OF Tie | A 148 LB-HAMNER FALLING 35 INCHES REOVIRED TO PRODUCE A PERETRATION OF 1 FODT INTO SOIL Wi
SOIL_MDISTURE - CORRELATION OF TERMS DHT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE_GRBREVIATIONS b A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL 1S PENETRATION EOUAL TO DR LESS
S0IL. MOISTURE SCALE 1 RE DPT -~ DYNAMIC PENETRATION TEST  8AP,- SAPROLITIC $ - BULK POINT OF A GEOLOBIST'S PICK THAN B4 FOOT PER 50 BLOWS
DISTURE SCAL £LD MDISTU . )
SUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATID 80, - 5AND, SARDY S - GPLIT SPODR SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK, CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION | F - FINE SLu- SILT, SILTY ST - SHELBY TUBE FROM CHIPS 10 SEVERAL INCHES IN SIZE BY MOOERATE BLOMS OF A PICK POINT, SHALL, THIN | SIRATA CORE RECOVERY (SREG. - TOTAL LENGTH OF STRATA HATERIAL RECOVERED DIVIOED BY TOTAL LENITH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.
 SATURATED - USUALLY LIOUIDS VERY WET, USUALLY FOSS, - FOSSILIFEROUS SLI ~ SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE, e B Acun 0 AOCK OUALITY DEGCRIBED BY
(SAT FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL AT - RECOMPACTED TRIAXIAL | veRy CAY BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK QUALITY DESIGNATION (SROD) -
Ll LIouID Ly FRAGS, - FRAGHENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING | soFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE, CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGHENTS WITHIN A STRATUM EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
PLASTIC Hl = HIGHLY v - VERY RATIO Pl TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING T - JOPSDIL (1S.)- SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
RaoE o - VET - ) ATTAIN OPTIMUN MOISTURE EQUIPMENT USED ON_SUBJECT PROJECT FRACTURE SPACING BEDDING
pl L pLasIc Lt T
DRILL UNITS: ADVANCING TOOLE: HAMHER TYPE: vsn:v WIDE DRESMBWAN 1B FEET VERY THICKLY BEDDED % 4 FEET BENCH HARK
o | OPTIMUM MOISTURE - MDIST - ) SOLID; AT OR NEAR OPTIMUM MOISTURE autoraTic  [] manuAL 0 I o 10 FreT THICKLY BEDDED 15 - 4 FEET
cLAY BITS WIDE 3T . ELEVATION: FT
s st i O vomes | = HIBENTELY CLosE 1103 FEET Y SR oL - :
- DRY - @ REQUIRES ADDITIONAL WATER TO O & CONTINUOUS FLIGHT AUGER CORE 1264 e 05K E‘E’SS?HLNFE:;‘S - THICKLY LAMINATED 2.308 - 0.0 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-61 ' HOLLOW AUGERS g . THINLY LAMINATED < 8,088 FEET
PLASTICITY D CME-45C HARD FACED FINGER BITS D_N INDURATION
CASTICITY INDEX CRY STRENSTH — FOR SEDIMENTARY ROCKS, INOURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (D) [ vuns-cansive mserts [
HONPLASTIC 25 VERY LOW CHE-550 FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 616 . SLIGHT [0 caswe ] w aovancer TS GENTLE BLOW BY HAMMER OISINTEGRATES SAMPLE.
MED. PLASTICITY 15-28 HEDIUM E0 FROM SAMPLE WITH L PRDBE
HIGH PLASTICITY 26 OR MDRE HIGH {11 porvesie Hos [] tmcone_____ «steen TeeTH [] post otk oioser MDDERATELY INDURATED g:g:\’g %T:fsxswgr 35’;‘:{"‘:{} waRH”H M‘L E{t STEEL PROBE)
COLOR 1 trcone + TUNG.-CARB, HAND AUGER
O — X1 SOuNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE)
[J cone mrr DIFFICULT T0 BREAK WITH HAMMER,

REVISED 09/23/0%
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SHEET 5

WBS 34745.1.1 TIP  U-0071 COUNTY DURHAM GEOLOGIST Milkovits, J. 1.
SITE DESCRIPTION CULVERT AT -L- STATION 133+41.46 GROUND WTR (ft
BORING NO. L_13300 STATION 133400 OFFSET CL ALIGNMENT -L- 0 HR. Dry
COLLAR ELEV. 357.5 ft TOTAL DEPTH 16.5 ft NORTHING 808,086 EASTING 2,041,381 24 HR. 10.0
DRILL RIG/HAMMER EFF./JDATE RF00067 CME-550X 77% 03/15/2010 DRILL METHOD Solid Augers HAMMERTYPE Automatic
DRILLER Conley, H. R. | START DATE 07/14/10 COMP. DATE 07/14/10 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV D‘if':)T“ o " 5 75 0 ) SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5f | 0.5f : 5 ; 1 NO. |/Molf &
360 |
[ s576 GROUND SURFACE 0.0
N RESIDUAL
355 N TAN - BROWN, SANDY GLAY
%:
N
350 N
N
A A
\:
345 %..
\-
- 342.5 156.0
WEATHERED ROCK
| 341.0 (SANDSTONE) 16.5

—t+t—ttt1Tt++r— 1t T T T

R EPU U TSR ST T N SO Y T U SO VD AT YU NUO YN SN TN VU0Y (N S000 W T A ST Y DU U JAY
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| N S S St R B N S §

PP T S SR N S SO T R [ S VO T S P N |
ettt
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Boring Terminated BY AUGER REFUSAL at
Elevation 341.0 ft ON NON CRYSTALLINE
ROCK (SANDSTONE)
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@ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8
[Y) BORELOG REPORT

WBS 34745.1.1 l TIP U-0071 | COUNTY DURHAM I GEOLOGIST O, 0. B. WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Ot 0. B.

SITE DESCRIPTION CULVERT AT -Y3- STATION 34+45 GROUND WTR (ftY | SITE DESCRIPTION CULVERT AT -Y3- STATION 34+45 GROUND WTR (ft
BORING NO. Y3_3400 STATION 34+00 OFFSET 100ftLT ALIGNMENT -Y3- 0 HR. Dry BORING NO. Y3_3495 STATION 34+95 OFFSET 61 ftRT ALIGNMENT -Y3- 0 HR. Dry
COLLARELEV, 3214t TOTAL DEPTH 7.5 1t NORTHING 809,206 EASTING 2,043,973 24 HR. Dry COLLAR ELEV. 329.2ft TOTAL DEPTH 8.7 ft NORTHING 809,032 EASTING 2,043,903 24 HR, Dry

DRILL RIGIHAMMER EFEIDATE  RF00046 CME-550 63% 12/12/2005

[ DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFFJDATE RFO0046 CME-550 63% 12/12/2005

DRILL METHOD H.S. Augers

HAMMERTYPE Automalic

DRILLER Dixon, D. W.

START DATE 06/23/10

COMP. DATE 06/23/10

| SURFACE WATER DEPTH N/A

DRILLER Dixon, D. W.

START DATE 06/11/10

COMP. DATE 06/11/10

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U0071_CULVERT BH.GPJ NC_DOT.GDT 8/28/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E| ELev PRETH . 25 5 5 100 WK SOIL AND ROCK DESCRIPTION BV ey PERTH . ” 0 M 0 SOIL AND ROCK DESCRIPTION
) o.5ft | 0.5 | 0.5/ i ) h NO. |/mol| 6 | Eev.@ DEPTH (1) " 0.5t | 0.5 | 0.5t i 1 7 100 | No. | Amoll 6
325 B 330
T - ] GROUND SURFACE 0.0
1 i P RESIDUAL
+ L 5214 GROUND SURFAGE 04 { . BROWN - GRAY, SANDY SILT
320 T 1 RESIDUAL ags |326.6 T 3.7 {
T f TAN-BROWN, SANDY SILT 2123 |rés M
I 1. S DR ARSI SR 6.0
azat a0 | 1 L o 100 . AREE DR BN B WERTHERED ROGR
s15 I I R PR P 164 60 SO et TRIASSIG SILTSTONE o7
1 A 3139 WEATHERED ROCK 75 60/0.0 60/0. Boring Terminaled BY AUGER REFUSAL at

1
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Boring Terminated BY AUGER REFUSAL at
Elevation 313.9 ft gg l*:(ON CRYSTALLINE
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Elevation 320.5 ft ON NON CRYSTALLINE
ROGCK (TRIASSIC SILTSTONE)
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE

SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34745.11 (U-0071) F.A, PROJ. NHF-76-1~(2)

COUNTY

DURHAM

PROJECT DESCRIPTION _DURHAM EAST END CONNECTOR FROM
NGC 147 (BUCK DEAN FREEWAY) TO NORTH OF NC 98

SITE DESCRIPTION WALL 1A LEFT OF -L- STATION 14+30

WALL

IB LEFT OF -L- STATION 25+30

WALL

2 LEFT OF -L- STATION 38+40

WALL

4 RIGHT OF -L- STATION 36+40

S LEFT OF —~L- STATION 45+20

WALL
WALL

7 RIGHT OF -L- STATION 44+40

WALL

8 LEFT OF -YI- STATION 21+40

WALL

9 RIGHT OF -YI- STATION 24+00

WALL

10 RIGHT OF -Y7RPC- STATION I4+80

WALL

17 RIGHT OF -LDFEB- STATION 160+00

RETAINING WALL INVENTORY

NOTE - THE WFGRMATION CONTAINED HEREIN IS HOT WMPLIED OR GUARANTEED BY THE M. C. DEPARTMENT NOTE - BY HAVING REOUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAINS
OF TRANSPORTATION S BEING 4CCURATE NOR IT IS CONSDERED TO BE PART OF THE PLANS, FOR IHCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR COHTRACT FOR THE FROJECT. CONDITIONS INDICATEQ HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE,

STATS | STATE PROJECT REFERENCE NO. | SWBET | ToEAL
N.C. 34745.1.1 (U-00713 1 9

CAUTION NOTICE

THE SUBSURFACE RFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS RASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNNG, AND DESIGN, AND KOT FOR COMSTRUCTION GR PAT PURPOSES,
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TESY DAT4 AVALABLE MAY 8E

REVIEXED OR IMSPECTED IN RALEIGH BY CONYACTING THE N, C. DEPSRTMENT OF TRANSPORTATION,
GEGTECHRCAL ENGINEERING UNIT AT (99} 707-6850, NEITHER THE SUBSURFACE PLANS AKD REPORTS,
MOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOX. AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEH SAMPLED STRATA

WITHIN THE BOREHOLE, THE LABORATORY SANPLE DATA AND THE N SITU UN-PLACEI TEST DATA CAN BE
RELEED ON ONLY TO THE DEGREE OF RELIABLITY MHERENT AN THE STARDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SQIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TWME OF THE MNVESTIGATION. THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TGO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER RON-CLIMATC FACTORS,

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWM ON THE SUBSURFALE PLANS

ARE PRELIAHNARY ONLY AND IN MANY CASES THE FINAL DESIGH DETALS ARE DIFFERENT. FOR EIDDNG
ANO CONSTAUCTION PURPDSES, REFER TO THE CONSYRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT, THE DEPARTMENT DOES KOT WARRANT OR GUARANTEE TUE SUFFICENCY
OR ACCURACY OF THE INVESTIGATION MADE, KOR THE ITERPRETATIONS MADE, OR OPINGN OF THE
DEPARTHENY AS TO THE TYPE OF MATERIALS ANO CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIDNED TO MAKE SUCH NUEFERDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONKTIONS TO 8E ENCOUNTEREQ ON THS PROJECT. THE
CONTAACTOR SHALL HAYE HQ CLAIM FOR ADDITIONAL COMPENSATION DR FOR &N EXTENSION OF TINE FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FROM
THOSE INDICATED # THE SUBSURFACE INFORMATION.

PERSONNEL
N.D. MOHS

J.I MILKOVITS, JR,

0.B. o1I

H.,R, CONLEY

J.R TURNAGE

J.R.MATULA

D.W, DIXON

INVESTIGATED 8Y_N.D. MOHS

CHECKED BY N.I. ROBERSON

SUBMITTED By__N.T. ROBERSON

DATE JANUARY 2014




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

38688..2 (I-0914BA) 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 15 CONSIDERED T0 BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENCTRATED WITH A CONTINUDUS FLIGHT POMER AUGER, AND YIELD LESS THAN

188 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST IAASHTO T206, ASTM 0-1688). SOIL
CLASSIFICATION 15 BASED ON THE RASHTD SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, HOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTIRENT FACTORS SUCH

WEL) - INDICATES A GDDD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM. - INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO
POORLY GRADED)

GAP-GRADED. - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

RARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTRD, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.) FODT PER 88 BLOWS,

1% NON-COASTAL PLAIN PATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFYEN REPRESENTED BY A ZONE

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

ALLUVIUM (ALLUV.) - SDILS THAT HAVE BEEN TRANSPORTED BY WATER.

ADUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND DR THAT CONTAIN SAND,
ARGILLACEOUS ~ APPLIED YO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NDTABLE PROPORTION OF CLAY IN THEIR COMPDSITIDN, AS SHALE, SLATE, ETC,
ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE YO RISE ABDVE THE.LEVEL

AT WHICH 1T 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE 10 DR ABOVE THE

CALCAREOUS (CALCJ - S0ILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM ~ ROCK FRAGMENTS MIXED WITH SOIL DEPDSITED BY GRAVITY ON SLOPE DR AT BOYTOM

CORE RECOVERY (REC)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE AUN AND EXPRESSED AS A PERCENTAGE,

DIKE - A TABULAR BODY OF IGREOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT

PI OF A-7-5 SUBGROUP 1S = LL ~ 38 ;PI OF A-7-6 SUBGROUP 1S > LL - 3@

SPRING OR SEEP

7

CONSISTENCY OR_DENSENESS

MISCELLANEOUS SYMBOLS

MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL
SEVERE AND DISCOLORED AND A MAJORITY SHOW KADLINIZATION. ROCK SHOWS SEVERE 1.0SS OF STRENGTH

DIP - YHE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE

UTH) -_THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

- A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE YO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,
FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION ARD DISi.DOGED FROM

FLODD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEOIMENTS DEPDSITED BY
THE STREAM.

FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
THE FIELD.

S MINERALOBICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMSs ANGULAR, - 7
VERY STIFF,GAASATY CLA, VST NITH NTERBEDDED FWE SAKD INERSHGHY PLASTE K76 SUBANGULAR, SUBROUNDED, OR ROUNDED, Ro@;”&f}sﬂ sgg;gogs&&&m# %LETE}JAL THAT WOULD YIELD SPT N VALUES > 108
SOIL LEGEND AND AASHIO CLASSIFICATION MlNERALUGIEQ‘E EOQRZ?CSLTJUQD — pry— 7 577/ | FIRE T CORRSE GRAIN TGREDUS AXD HETAVDNFRIC FOCK YHAT AT wcH 11
GENERAL GRANUL AR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS 73,24 3,74 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, .
CLASS, (= 3% pAgsng 200 (> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE, Rtk R 7 7] GHEISS, GABBRO, SCHIST, EYC.
N FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 A2 a4las[a6]a7]p, a2 |A4ns COMPRESSIBILITY RBPE’K”},ICSRT,“LU"E SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. a-2-4]a-2-6[a-2-6]a-2-7 el a3 [ ABAT7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, OF SLOPE,
7 NSNS MPDERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 COAGTAL_PLAIN TOASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SYMBOL AANIWON HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 58 (SEEP[;IHENTARY ROCK I . [ SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
paPverS o PERCENTAGE_OF_MATERIAL e S S
: 18 GRANULAR[ 1) Ay '41EJCK- ORGANIC_MAYERIAL GRANULAR  SILT - CLAY OTHER MATERIA ROCKS OR CUTS MASSIVE ROCK,
0 SOILS sons | FEAT SOILS SOILS OTHER HATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
. 2g8 18 MX|35 MX|35 Hx|35 Hx{36 M35 MN{36 PN|I6 HNI36 MN TRACE OF ORGANIC MATTER 2-3% 3~ 86% TRACE 1-10% HAMMER 1F CRYSTALLINE, HORTZONTAL
LITTLE ORGANIC MATTER 3 - 61 6 - 12% LITTLE 18 - 20% )
LI0AD LIMT 40 Hx}43 1 140 Hx 41 mee 48 mx |40 [ mx] 4 m SOILS WITH MODERATELY ORGANIC 5 - 184 12 - 20% SOME 28 - 35Y VERY SLIGHT ROCK GERERALLY FRESH, JOINTS STAINED, SOHE JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIRECTION (]
PASTIC INEX | & Mx T e T A e S e R ) gLy | HIGHLY ORGANIC S10% ¥28Y% HIGHLY 354 AND ABOVE v SL).) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
% MODERATE
SROLP IKGE ° ° e A 18 MK iz WXI6 KN MY ouNTS OF ggf{‘:'c GROUND WATER SLIGHT ROCK GENERALLY FRESH, JDINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK P T0
USUAL TYPESISTONE FRAGS, DRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (L1 1 INCH, OPEN JDINTS MAY CDNTAIN CLAY. IN GRANITDID ROCKS SOME OCCASIONAL FELOSPAR
FINE| SILTY OR CLAYEY SILTY | CLAYEY
OF MAJOR  [GRAVEL, ARD MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE RDCKS RING UNDER HAMMER BLOWS,
wenas | swo  [SPND| ORAVEL AND SAND | SOILS | SOILS h A STATIC WATER LEVEL AFTER 24 HOURS
SRR - MODERATE  GIGNIFICANT PORTIONS OF ROCK SHOW DISCDLORATION AND WEATHERING EFFECTS, IN
N, PATIN GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY, ROCK HAS ‘PAREN
FAIR TO PY ERC| WATER, SATURATED ZONE, OR WATER BEARING STRATA 40D} . q PARENT MATERIAL.
#S A EXCELLENT TO GOOD FAIR 10 PODR POOR POOR | UNSUITABLE PERCHED WATER RAT DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANTY LOSS DF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK.

SAMPLE BREAKS ACROSS GRAINS.

RATGE OF STANDARD | WANGE OF URCONFINED pre TroT powme | (OD.SEV) AN CAN BE EXCAVATED WITH & GEDLUGIST'S PICK. ROCK GIVES ‘CLUNK' SOUND WHEN STRLCK.
PRIMARY SOIL TYPE Cﬂgags'fgjcf" PENETRATION RESISTERCE compn(sfos}:;%gn)snﬁm 3??3“?&5%‘;2%?5% N‘RE' G;-:‘vm TEST BORING W/ CORE F_TESTED MOULD YIELD SPY REFUSAL JOINT - FRAGTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCCURRED,
{N-VAL U
SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R .
CENERALLY VERY LODSE @ SOIL SYMBOL b auser sorine O~ ST NvALUE | (sEv) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDOE, - 4 SHELT-LIKE RIOGE OR PROJECTION OF ROCK MHOSE THICKNESS IS SHALL CORPARED TO
LODSE ATO 19 EXTENT. SOME FRAGHENTS OF STRONG ROCK USUALLY REMAIN. .
f&f\[:‘;"!;&ﬂ MEDJUM DENSE 18 70 38 N/A ARTIFICIAL FILL (AF) DTHER CORE BORING @ ST REFUSAL IF_TESTED, YIELDS SPT N VALUES > 1pB BPF LENS - A BODY DF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS,
{NON-COHESIVE) VERESE 30 70 50 THAN ROADWAY EMBANKMENT ¢ VERY SEVERE AL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISPERMIBLE pur | MOTTLED WOTI - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
RY E 59 — ——  INFERRED 501 BOUNDARY O HOMITORING WELL W SEVA THE MASS 1S EFFECTIVELY REDUCED TO SDIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE,
VERY SOFT @ o N REMAININD., SAPROLITE 15 AN EXAMPLE DF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
ENERALLY SOFT ) 2704 .25 10 250 r77eTr INFERRED ROCK LINE A PIEZOMETER VESTIBES OF THE ORIGINAL ROCK FABRIC REMAIN [E_IESTED, Y. 7 TNTERVERING THPERVIOUS STRATUM.
SILT-CLAY HEDIUH STIFE 4108 2.5 10 1.2 T L sounon INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE DMLY IN SMALL AND RESIDUAL (RES, SOIL. ~ SOIL FORMED IN PLACE BY THE WEATHERING OF RDCK.
1102 Trwpg?t ALLUVIAL SO UNI i 0 1 O
(COHESIVE) VERY STIFF 15 70 38 270 4 v O Lo molaion SCATTERED CONPENTRATIONS. OURRTZ MAY BF PRESENT AS DIVES OF STRINGERS. SAPROLITE 15 ROCK_DUALITY DESIGNATION (OD) - A MEASURE DF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 26/025 DlP & OIP DIRECTION OF . ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STAUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP,) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
.8, STD. SIEVE SIZE 4 18 T 0 200 270 [ ] SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENY ROCK.
OPENING (M) 476 206 842 B25 Q676 0053 SILL - AN INTRUSIVE BODY DF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMNER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
COARSE FINE TD DETACH HAND SPECIMEN. 0 THE BEODING OR SC SITY O
BOULDER COBBLE ORAVEL SAND SAND sit cLay AR - AUGER REFUSAL HED, - eI L e e TEST MODERATELY CAN BE BCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 ©.25 INCHES DEEP CAN BE B, HISTOSTIY OF THE INTRVDED POCKS.
(BLDR.) (£08.) 3 (5t L) BY - BORING TERMINATED MICA. - MICACEOUS WER, = WEATHERED A ] : A .
£ ©R (CEE. S0 * S04 BT - Bof LCA. - MICACEQUS e EATHRED owe Lt b C20LOBATS P, NAND SPECIHENS CAM BE DETACIED gt}lc,xssms POLISHED AND STRIATED SURFACE THAT RESULTS FRDM FRICTION ALONG A FAULT OR
GRAIN MM 305 % 20 8.25 0.85  0.005 CPT - CONE PENETRATION TEST NP - NON PLASTIC %4~ DRY UNIT VEIGHT BY MODERATE BLOWS.
SIZE N R 3 CSE. - COARSE ORG. - ORGANIC d MEDIUN CAN BE GRODVED OR GDUDED .05 INCHES DEER-BY-FIRN PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST PENETRATION RESISTANCE) (BPT) - NUMBER OF BLOWS (N OR BPFIOF
e TER TEST T DREHETER TEST i D VATED IN GMALL CIPS TO PEICES 1 INGH MAXINUM SIZE BY HARD BLOWS OF THE A 148 LB, HANMER FALLING 38 INCHES REOUIREQ T0 PRODUCE A PENETRATION OF 1 FODT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS Dre  DiatiG PENETRATION TEST  SAP.- SAPROLITIC . -me POINT OF A GEOLOGIST'S PICK. ?H:ZIN]%C:(F%?{SLDEER igxn:ggsssnn 5PODN SAMPLER. SPT REFUSAL IS PENETRATION EDUAL 1O DR LESS
SOIL_MDISTURE SCALE FIELD MDISTURE l GUIDE FOR FIELD MOISTURE DESCRIPTION | « - VOID RATIO SD. - SAND, SANDY $§ - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK, CAN BE EXCAVATED IN FRAGMENTS ’
(ATTERBERG LIMNITS) DESCRIPTION F -~ FINE SL, - SILT, SILYY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POIRT. SMALL, THIN WMMBEM alg Lo E!(PRES(SED “’s‘g“ljsﬁkcém&“ OF STRATA MATERIAL RECOVERED DIVIOED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FDSS, ~ FOSSILIFEROUS SLL - SLISHTLY RS - ROCK ) PIECES CAN BE BROKEN BY FINGER PRESSURE. T 8
; . _ N - STRATA ROCK QUALITY DESIGHATION (SROD)~ A MEASURE OF ROCK OUALITY DESCRIBED BY
(AT, FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  veRy CAN BE CARVED WITH KNIFE. CAN DE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK QUALITY DESIGRATION (SROO) -
L LIOUID LIMIY SAT ° FRAGS, ~ FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING | SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN 4 STRATUM EOUAL O OR GREATER THAN 4 INCKLS OIVIDED BY THE
oeste [T HI - HIGHLY v - VERY RATIO FIGERNAIL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLI0; REQUIRES ORYING T9 = . Su, Y
RanGe T WET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING JOPSOLL_{JS.)- SURFACE SOILS USUALLY CONTAINING ORDANIC HATTER
pl ] pLasTIE LimiT N ADVRNGING TOOLS: HAMMER. TIPEs 1ERY SPACING - THICKNESS BENCH MARK: BL-IOT; Nt 943300.46, E: 2173684.85 ELEV.=428,2"
om | OPTIMUM MOISTURE - MOIST - 0 SOLID: AT OR NEAR DPTIMUM MOISTURE [ coar oms autonaTic 7] manuAL wEPY WIDE N IT:AF"EE’? FEET THIKLY BEDDED 15 - 4 FEET BY243; N: 942937,84, E: 217363157 ELEV=450.71
T ] mosie e- LAY THINLY BEDDED .6 - 1.5 FEET ELEVATION: FT.
st L. SHRINKAGE L1MIT — MODERATELY CLOSE 170 3 FEET
[ s conmmunus FuioHT Aucer CORE SIZE CLOSE 948 10 1 FEET VERY THINLY BEDDEOD 0.03 - 0.6 FEET
_ DAY - O REOUIRES ADDITIONAL WATER 7O 0 ! VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATEDR 2.800 - 0.83 FEET NOTESt
ATTAIN OPTIMUH MOISTURE BK-54 [] e HoLLow ausers e - THINLY LAMINATED < 0.898 FEET
URATION
PLASTICITY . 7] waro Facep Finoer BITS 4_WD4 IND
[ ere-sec —_— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, KEAT, PRESSURE, ETC.
PLASTICITY INDEX (D) DRY STRENGTH (] Tuso-consioe mserTs
NONPLASTIC 85 VERY LOW [ cre-sse e FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 616 SLIGHT casts ] w/ apvancen A TORS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE,
ED. PL g’ MEDIUM :
HIGH PLASTICITY 5 o vome HIGH [ rorresie roisy TRICONE STEEL TEETH % POST HOLE OIGSER MODERATELY INDURATED CRAIS CAY BE SEPATATED FRON SAUPLE WITH STEEL PROGE:
TRICDRE * TUNG.~CARB. HAND AUGER
COLOR CME-45B —_— [ sounoms oo INDLBATED GRAING ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIDNS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE. BIT U] vee swean Test DIFFICULT TO BREAK WITH HAMMER.
MDDIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED T0 DESCRIBE APPEARANCE. 1 O 0 EXTREMELY INDURATED SHARP HAMMER BLOMS REQUIRED 10 BREAK SAMPLE)
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PROJECT REFERENCE NO.

SHEET

34745.1.1 (U-0071)

WALL 2
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION INTERVAL crass. | k| PG oaND [F.9AND | SILT | GLAY | 10 40 | 200 | MOISTURE | ORGANIC
S5-500 | 29'RT | 39400 4.0-5.5 A6(4) |28 |71 |[21.4 |24.1 |19.4 1351 | 99 | 86 | 60 - -
S5-50/ | 29°RT | 39+00 9,0-10.5 A-4(0) |27 |5 | 6.6 |54.2 [20.6 |18.6 1100 | 99 | 47 = =
$5-502 | 29'RT | 39400 | 14.0-15.5 A-4(0) |31 |7 139.2 |27.4 |14.8 |i8.6 | 100 | 79 | 37 = =
S5-1 26 cL 40+80 3.9-5.4 A-6(9) |36 /3| 3.7 |3/.4 |40.4 |24.5 |100 | 99 | 75 - =
55-1 27 CL 40+80 8.9-10.4 A=6(8) 132 1711 | 1.8 130.8 |49.0 |18.4 [/00 | 99 | 79 = =
55-303 CL 41 450 3.5°5.0 A<6(6) |32 [13110.1 3.2 |32.4 |26.3 | /00 | 96 | 65 - -
$5-304 cL 41 #50 8.5-10.0 A608) |30 (13| 4.3 |29.] [42.3 | 24.3 1100 | 99 | 74 = -
$5-305 cL 42450 3.6-5. 1 A-2-4(0) |33 |9 153.5 /7.7 |12.6 |16.2 | 96 | 60 | 3I - =
55-306 cL 42450 9.0-10.0 A-4(3) |26 16 | 1.8 |34.6 |47.4 |16.2 | 100 | 99 | 78 = =
$5-307 cL 32+85 3. 5-5. 0 A-6(1/) |37 {19 /5.6 [19.8 |26.1 |38.5 | /00 | 9 | 69 = =
WALL 6§
SOIL TEST RESULTS
SAMPLE DEPTH ZASHTO % BY WEIGHT % PASSING (SIEVES) % %
No, | OFFSET | STATION | iyrERVAL crAss, | Mb| Pl G oaND [F.6AND | ST [ GEAY | o | 40 | 300 | MOISTURE | 0RGANIC
55-329 L 46+00 3.3-4.8 A-6(8] |32|7/3| 3.4 | 29.0 | 37.2 | 30.4 | 98 | 97 | 74 - -
55-330 CcL 48+00 3.5-5.0 A<6(13) |36|/5| 3.5 | /7.7 | 48.0 | 30.8 | 100 | 95 | 89 - -
55-3/5 cL 50#58 3.44.9 2-4(0) |26 |8 |41.7 [ 23.3 |13.7 | 2.2 | 100 | 82 | 38 - =
S5-316 | 1’ AT | 50+58 8,4-9,9 A-6(17) 1401718 2.2 |11.9 | 55.6 | 30.3 | 100 | 99 | o - -
WALL 9
SOOI, TEST RESULTS
SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION INTERVAL cLAss, || Pl G oAND [F.8AND | SILT | CLAY | 10 40 1 200 | MOISTURE | 0RGANIC
S-5/5 | 2 LT | 24%00 1.0-2.0 A6(6) | 33177 8.2 | 33.4 | 2.2 | 37.1 | 100 | 95 | 68 = =
S=5/6 | 2 LT | 26+00 1.0-2.0 A-2-4(0) | 2516 |52.6 |19.6 | /2.7 | /51 |io0 | 67 | 3 = =
WALL 10
SQOIL TEST RESULTS - -
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
N0, OFFSET | STATION INTERVAL cLAss, | Ll | P oS AND [F.8AND | SILT | CLAY | 10 40 | 200 | MOISTURE | ORGANIC
55-5 T8 RT | 15407 3. 2-4.7 |A7-6(16) | 49| 291 19.9 | /9.9 | /1.6 | 48.7 | 100 | 9/ | 64 = =
SS=6 T8 RT | (5407 8.25.7 A~6(8) | 35| 11| 0.8 | 25.6 | 45.2 | 26.4 | 100 | /00 | 76 = z
SS-505 | 21" AT | [6+59 4.1-5.6 A6(6) | 32|/1 | 4.3 | 34.0 | 28.7 | 33.0 | 100 | /00 | 69 - -
55-506 | 21" RT | 16459 9.1-10.6 | A-B(/4) | 36176] 0.8 |19.2 |40.8 | 39.2 | 100 | 100 | 87 = =
SS-507 | 2IRT | 16459 | 19./-20.6 | A-6(/5/ 136|16| 0.4 |13.2 | 49.3 | 37.1 | 100 | /00 | 94 z -
55-508 | 2/ 'RT | 1659 | 34.1-35.6 A-4(6) | 301/0| 8.5 {256 | 39.2 | 26.8 | 100 | 97 | 73 = =
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REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORWGS OR BETWEEN SAMPLED STRATA
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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

PROJECT REFERENCE NO. SHEET NO.

34745.1.1(U-00T) 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WiTH A CONTINUQUS FLIGHT POWER AUGER, AND YJELD LESS THAN

128 BLOWS PER FODT ACCORDING TD STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586) SOIL
CLASSIFICATION 1S BASED ON THE AASHTD SYSTEM, BASIC DESCRIPTIONS CENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MDISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF,GRATSILTY CLAY, WYST WITH INTERBEODED FINE SARD LATERS,HGHLY PLASTIC, A-T-6

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

PDORLY GRADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAJNS IS DESIGNATED BY THE TERMS: ANGULAR,
SUBANGULAR, SUBROUNDED, OR ROUNDED,

RARD ROCK IS NON-COASTAL PLAIN MATERIAL. THAT [F TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NDN-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EDUAL TD DR LESS THAN 0. FOOT PER 60 BLOWS.
IN NDN-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK [S OFTEN REPRESENTED BY A ZONE
DF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQUS - APPLIED TO ROCKS fHAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIED TD ALL ROCKS OR SUBSTANCES COMPOSED DF CLAY MINERALS,

SOIL LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 182
ROCK (4R} >3 BLDWS PER FOOT IF TESTED,

FINE TO COARSE GRAIN IGNEDUS AND METAMDRPHIC ROCK THAT

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEJR COMPOSITION, AS SHALE, SLATE, ETC.
ARTESIAN - GROUND WATER THAT IS UNDBER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH 1T IS ENCOUNTERED, BUT WHICH 00ES NOT NECESSARILY RISE TO DR ABOVE THE
GROUND SURFACE.

SAMPLE BREAKS ACROSS GRAINS.

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS CRGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ESEET‘ACLRL)INE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS. (< 357 PASSING =200) 1> 354 PASSING =200 WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRD, SCHIST, ETC. CALCAREQUS ICALC.) - SDILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- FINE T0 COARSE GRAIN METAMORPAIC AND NON-CDASTAL PLAIN
GROUP - a1 Ja-3]. A2 a4 [a-6]a61a7]a1,a2 A4 A5 L . COMPRESSIBILITY gggkcméélmws SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  |A-1-a{A-1-b a-2-4|a-2-5{a-2-6|a-2-7, . nva| A3 | ABA7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETL, OF SLOPE.
Bty AR MODERATELY COMPRESSIBLE LI0UID (IMIT EQUAL TO 3i-50 . | COASTAL PLAIN I COAGTAL PLAIN SEDIMENTS. CEMENTED. INTO ROCK, BUT MAY NOT YIELD . - ToTa ALl MA
SYnBoL NN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 | SEDIMENTARY ROCK [_ | SPT REFUSAL. ROCK TYPE_INCLUDES LINESTONE, SANDSTONE, CEVENTED R R L O e e x PEReETAGE, | CVERED IN THE CORE BARREL DIVIDED BY TOTAL
P . N (T SHELL -BEDS, ETC. . N :
[P Ressive sT- [, ‘ PERCENTAGE _OF MATERIAL i — WEATHERING DIKE. - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE DF ADJACENT
. st _ CRONULAR| ciav | Prer ORGANIC HATERIAL GRONULAR - SILT - CLAY . OTHER MATERIAL — = — ROCKS OR CUTS MASSIVE ROCK. - -
; . SOILS . —— . MAY SHOW X - THE | ¥
* 200 10 Mx135 mx(35 k|35 mx|as mxfas mw[as enfas s mn| o ] T TRACE OF ORGANIC MATTER 2 - 3% 387 .o TRACE vowgr. . .. o |FRESH. f{za»;sr;nelﬁuc;s;?;&’s Ngk.l?m' Few Jowrs SHOM. SLIGHT smr.u'r_m ROCK RINGS UNDER DIP_ - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FRON ThE
. : . : ; LITTLE ORGANIC MATTER. 3-5% 5 - 127 ©LITILE 10 - 20% h ” ’ . o . HORIZONTAL. . . :
LIGUID LIMIT 40 1|41 1N {40 Mx |41 MN (4D Mx |43 kN JaB Mx] 41 N SOILS WITH MODERATELY ORGANIC -5 -10% 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION IDIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC IWOEX | 6 M NP J16 Mx (10 ML MY {10 Hf10 M (18 M MY (18] rrpi e o wigHLy | HIGHLY ORGANIC o 287 HIGHLY 35% AND ABOVE IV SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASLRED CLOCKWISE FROM NORTH,
OF A CRYSTALLINE NATURE.
CROUP INDEX [} [) 3 aMx |8 |12 Mx]16 Mx o ux]  MODERATE DRGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS SLIGHT ROGK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK WP TO “EIDES RELATIVE TO ONE ANDTHER PARALLEL TO THE FRACTURE.
UsUaL TYPESISTONE FRAGS. e | 1Ty OR CLAYEY SILTY CLAYEY ORGANIC VAR WATER LEVEL IN BDRE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME CCCASIONAL FELDSPAR
ﬁ:;é:fgfs ERM;E\:'UAND SAND| GRAVEL AND SAND SOILS SOILS MATTER v GTATIC WATER LEVEL aFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
SER_RATIG MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION ANO WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
. FAIR T0 | poom Zpu PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MOD.) GRANITOIO ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
EXCELLENT 70 GOOD FAIR TO POOR POOR UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE W SPAING O SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
- 30 : - R THE STREAM.
Pl OF A-7-5 SUBGROUP 1S =< LL - 3@ ; Pl OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLOAED OR STAINED. IN GRANITDID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEDUS SYMBGOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAGLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FORMATION (FMJ - A MAPPABLE GEOLDGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
’ COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED T i TEST BORING MDD, SEV.) AND CAN BE EXCAVATED WITH A GEDLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. THE FIELD. .
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE | COMPRESSINE STRENGTH W o OEStRIETION G iroy et somne W/ CORE I£_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE [N ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.
. SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED . g
CENERALLY VERY LOOSE «“ SOIL SYMBOL B s ICER BORING O~ SPT N-VALUE | tsEva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ILTESGLEME:AfHE;iEhITKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GRANULAR LOOSE 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MEDIUM DENSE 12 T0 38 N/A ARTIFICIAL FILL (AF) DTHER O CORE BORING SPT REFUSAL IE_TESTED, YIELDS SPT N VALUES > 10 BPF LENS - A BODY OF SOIL DR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS,
DENSE MOTTLED IMOT) -
{NON-COHESIVE) vEnr SEnsE . TSR THAN ROADHAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS aRE piScERwisLe pyy | HOTILED (MOT)- IRAEQULARLY KATKED Wik SPD'S OF OIFFERENT COLORS. MOTTLING IN
INFERRED SOIL BOUNDARY ") MONITORING WELL E PAVEMENT v SEV.) THE MASS IS EFFECTIVELY REDUCED TO SDIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATICN AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <@.25 REMAINING. SAPROLITE IS AN EXAMPLE OF RDCK WEATHERED YO A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
. GENERALLY SOFT 210 4 -2.25 10 858 =77=77= INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YIELDS SPT N VALUES ¢ 189 BPF INTERVENING IMPERVIDUS STRATUM,
- MEDIUM ST sr=rE N
aLLTTERCII:"-Y Elel{FFS - g ¥g 55 E';j Ig 12'0 < ALLUVIAL SOIL BOUNDARY INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, DR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
- ALLUVIAL NDA PE INDICAT
(COHESIVE) VERY STIFF 15 T0 32 570 4 T O fNLsDT:Lme: OR SCATTERED CONCENTRATIONS, QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION IROD) - A MEASURE OF ROCK DUALITY DESCRIBED BY TOTAL LENGTH OF
HARD - >30 >4 257025 DIP & DIP DIRECTION OF : ALSD AN EXAMPLE, ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE R GRAIN SIZE ROCK STRUCTURES @ cone PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HeRD  CONNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING DF HAND SPECIVENS REDUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
.5, STD. BIEVE SIZE 4 18 ) 50 200 270 ° SOUNDING ROD SEVERAL HARD BLOWS OF THE GEDLOGIST'S PICK. PARENT ROCK. .
OPENING (MM) 476 280 @42 D25 0075 0.853 SILL - AN INTRUSIVE BDDY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
p— — ABBREVIATIONS HARD ggNggiaiﬁszgEgpggnfg:FE OR PICK ONLY WITH DIFFICULTY, HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SeND SA’:‘D SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST i : 70 THE BEDDING OR SCHISTDSITY OF THE INTRUDED ROCKS.
(BLDR.) (co8.) (GR.) (CoE, S0 ® S0 5Ly (L 8T - BORING TERMINATED MICA, - MICACEOUS WEA. - WEATHERED MODERATELY ~ CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
- 50 - CL. - CLAY MOD. - MODERATELY ¥~ UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP LA
GRAIN MM 385 75 2.0 8.25 8.85 2.085 BY MODERATE BLOWS. ’
CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT WEIGHT - i
SlzE N 12 3 CSE. - COARSE ORG. - DRGANIC HA - HAND AUGER MEDIUM CAN BE GRODVED OR GOUGED @05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (5PT) - NUMBER OF BLOWS IN DR BPF)OF
PMT - PRES TER TEST HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB.HAMMER FALLING 30 INCHES REDUIRED 70 PRODUCE A PENETRATION OF 1FOOT INTD SOIL WiTH
SOJL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST MT - PRESSUREME ES SAMPLE ABBREVIATIONS : A 2 INCH DUTSIDE DIAMETER SPLIT SPDON SAMPLER. SPT REFUSAL [S PENETRATION EOUAL TO DR LESS
SOIL MOISTURE SCALE FIFLD MOISTURE DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK POINT OF A GEDLOGIST'S PICK. THAN G4 FOOT PER 6B BLOWS.
(ATTERBERG. LoMITor DesrRIPTION ! GUIDE FOR FIELD MDISTURE DESCRIPTION | e - vOID RATID SD. - SAND, SANDY S5 - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS .
: F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK PDINT, SMALL, THIN O R el JOreL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID: VERY WET, LISUALLY FOSS, - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. 5 W -
saT) FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL [ veRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH ?;?2&EggfH“g;‘L;LYEKoisg‘fxgﬁg“w‘ﬁiﬂz’;“ST':?E\‘R‘;“EE:;ALRO% B ewes OIVIOED BY THE
Lt [ LIoUID LIMIT ;TAG%&HFS“GMENTS w- ygs‘““ CONTENT CBR - CR'XLTI‘F;’RN‘A BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY 1076l LENGTH OF STRATA AND EXPRESSED AS & PERCENTAGE
PLASTIC . V- FINGERNAIL, : :
SEMISOLID; REGUIRES DRYING TD : ] _ ALY
R[FLI\II()]E < WET - (W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING TOPSOIL (1S.) -- SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.
PLASTIC LIMIT
" DRILL UNITS: AOVANCING TOOLS: HAMMER TYPE: TERYM SPACING IERM THICKNESS BENCH MARK: NCDOT BASELINE MARKER BL-I32
' ) VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED ) 4 FRET
ou_| OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE . eutomaTic  [] MaNUAL il 500 1o FeET THICKLY BEDDED 15 - 4 FEET
. LAY BITS .16 - 1.5 FEET ELEVATION: 400.6 FT.
SL_| SHRINKAGE LIMIT MOBILE B~ _ WODERATELY CLOSE L0 3 FEET THINLY BEDDED .
< * CONTIM T A , VERY THINLY BEDDED .03 - B.16 FEET -
- BRY - REOUIRES ADDITIONAL WATER TO [ scs L] & cowmmunus Fuignt aucer CORE SIZE: SégsEELDSE E.EISsST?HI:;EDElTB et THICKLY LAMINATED 0.008 - B3 FEET NOTES:
ATTAIN OPTIMUM MOISTURE K51 [L] & HoLcow ausens e - THINLY LAMINATED < 0.00B FEET ALSO USED NGS MONUMENT EZO6M4, ELEV 395.83 FT
PLASTICITY D CME-45C I:l HARD FACED FINGER BITS D_N _ INDURATION .
— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD) DRY STRENGTH [T} vunc.-coraioe serTs O]
NONPLASTIC 0-5 VERY LOW CME-550 = FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 515 SLIGHT CASING  [] W/ ADVANCER DT, GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDILM . . :
HIGH PLASTICITY 26 OR MORE HIGH (L] porraBLE oisT [L] vRicowe __ sTeEC TEETH POST HOLE DIGGER MODERATELY INDURATED g:g:‘KSS E‘:\"S]Es EE“;:R:{TEDN‘;:}?MH&A’:‘;;E WITH STEEL PROBE:
COLOR TRICONE_2™%s"_* TUNG.-CARB. HAND AUGER .
L. 0 SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEFARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), coRe BIT (] vene svean test DIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. . 2-1/4" HSA AR TES EXTREMELY INOURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;
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400 ‘ : b BIA i -LDFEB- . ... %00
: s | : DELW- -LDFEB- ‘ ' G BT ’ 5
: | " ! _DFLW- | f 5 17+ 93 . 138+33 Elev: 1393.6 5 :
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‘Bridge Nos. 529 & 600

NOTES: INFERRED STRATIGRAPHY (S DRAWN THROUGH THE BORINGS
WITH BOTH ‘PROJECTED ONTO: THE GROUNDLINE: SECTION AT THE: PROPOSED -
BENT LOCATION OBTAINED FROM THE ROADWAY: PLANS AS OF 8/7/12 '

BI-B . ! 5

24 hour groundwater reqdmgs not measured ; due to location
in roadway ‘and borings backfilled immediafely after driling
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0 20 40 PROJECT REFERENCE NO.| SHEET
—— 34745.1.1 (U-0071
FEET C = ; .7) B 6
VE - 21 ross Section Bent 2
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BENT LOCATION OBTAINED FROM THE ROADWAY PLANS AS OF 8/7/12
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0 20 40 | PROJECT REFERENCE NO.| SHEET
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------- !__-E r—-' 3474511 (U-0071) 7
: ! : ! ! 5 ! VE = 41 Cross Section End Bent 2
! ! ' Bridge Nos. 599 & 600
NOTES: INFERRED STR_ATIGRAPEHY IS DRAWN THROUGH THE BORINGS ; ; ; P ; | o Bent Sk ! Angle: 8:5 0
. WITH BOTH :PROJECTED ONTO: THE GROUNDLINE: SECTION AT THE: PROPOSED ; ; ; 5 ! : . ben 8\’\{ ngie. ; egrees
----------------- -~ BENT-LOCATION -OBTAINED -FROM -THE- ROABWAYL- PLANS -AS- OF -B)/7//12- -~ e oo s oo TS
| : | -LDFEB- |
: : -DFLW- . ' : .
w5 EBRAL L Q‘Ews
~DFLW- : ! | !
121 +11 : : : : : : : : : : !
66 fi LT ; : : EB2-B ; EB2-A | g : ! ; |
; : Elev: 401.0 : . : ~-DFLW- : ~-LDFEB- } f : 5 : :
'7\/—?7————~—'—___’__¢ : : : 21+17 ; 141460 ; : EBoB : :
IFICIAL FILL, BROWN, MEDIUM . S ! : 16 ft RT : 16 ft LT . ! : ! : : 400
400 . — ‘ ...  ALDFEB— .. __ . ... 800
""""""""" LA (A—67 ST/FFD'S’YFWE SA/VDY'"”:“"'*"-;';'_;;L‘;'“""E[eu 3899””"""""'Eleu 398.7" ; | 41467 ;
L T T — =T e~ ‘ ] | 66 ft RT |
=~~~ _i_  TRIASSIC RESIDUAL BROWN & GRA)’ MEDIUM 0 § T T — : Elev: 396.6 i
RN ST/FF 7, Sy ! ': :
E \\\ | 0 ST/FFMO/STF//VE SA/VDYS/LTY § _ —_——— .
395 DARK \' Y (64 NS e | 395
“““““““““““““““““““““““““““““““ '4",1/5,9“57://;'“‘“""“" '\“\'""""!"“Z6/"”"” s bbb "4‘4;~.___h J““
' : F 0/?)/ \\\ : -__"_'___I___-_._.:::: __________ :
' . vy L TN D S e !
| | e sanpy Sur . | % (é'f)ﬁ-—*“” SE % |
l 4 fA-g) Tt § ’T#T GRAY, DRY,VERY DEN. (A-2~4) | - § ;
' : LT fﬂ LIG TO COARSE SAND : e \ :
| - 7 SILTY F’NE T § | :
390 E : /E// : : ,@ : . )/ - T _STJF.E_: ________________ :__________‘5.3{9_9_
R AR A . N B e 75/ Rt iad - e S S vy GRAYMO’ % : ;
: L7 | I : | - Do bR e SANDY CLAY % | !
| — i 7 : -7 : N - !
: —_— ' ' ! L7 = - :
! —_————— WEATHERED ROCK | | g 7 | |
| ! : @ % TAN A/vb
385 : . ' 3 i e S T A - .38
""""""""""""""""""""""""""""""""""""""""""""""""""" :_"_>_____"-_””””_>_"-_'_'_-’-“".-'-'___~ B f/A‘V //‘;""””' DARK BROWN f TR/ASSfC SILTSTONE E
: DARK BROWN AND RED-BROWN . ///~ // % 2 . .
. N ///*///~/ - .
) : ﬂ ///*/ — ,
! | TRIASSIC SILTSTONE . ‘ 74 = !
! : L 7 NON CRYSTALLINE. ROCK, ; -~ : .
| A0 SANDSTONfE ! % DARK BROWN TO LIGHT GRAY | Z/'/ : 280
NN - e R b ﬁ (Go/bDEP/EIE - TRIASSIC- SIETSTONE- =~~~ ;-\\\»‘ -------------- R B R RRRRAAS ----------------
‘ i 5 1 i ? : i ! - WEATHERED ROCK : ; :
gr29/12 : : | : ‘\\é/f 8729712 !
/ ! 5 - W
///: V4 : = 757 > \\//7 — \ 4
375 NON CRYSTALL/NE ROCK I_/GHT GRAY AND BROWN :///S
TRIASSIC SAN[:? STONE :
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NCDOT BORE DOUBLE U0071

@@ NCDOT GEOTECHNICAL ENGINEERING UNIT | | SHEET 8 OF 19

Penetration Test Refusal at Elevation 361.8

NOTES: ft in Crystalline Rock (DIABASE)

1) Concrete debris, trash, and dead trees

scattered along ground surface.

2) Drill rig chatter at depths of 4.0' and 7.5'

may be due to diabase cobbles/boulders.
3) Driller indicates harder drilling at a depth

of 8.5".

4) Switched to tricone bit at a depth of 8.5',

WBS 34745.1.1 | TIP U-0071 | COUNTY DURHAM | GEOLOGIST Batten, M. (Field Professionat) WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Batten, M. (Field Professional)
SITE DESCRIPTION Bridge No. 600 -DFLW- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 600 -DFLW- (Eést End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. EB1-A STATION 17+17 l OFFSET 63ftLT . | ALIGNMENT -DFLW- 0 HR. N/A BORING NO. EB1-B(1) STATION 17+21 OFFSET 15f{tLT ’ ALIGNMENT -DFLW- 0 HR. Dry
COLLARELEV. 384.0ft TOTAL DEPTH 23.7 ft NORTHING 807,730 EASTING 2,041,080 24 HR. FIAD COLLARELEV. 3854ft TOTAL DEPTH 23.6 ft NORTHING 807,766 EASTING 2,041,047 24 HR. 9.4
DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 76% 12/15/2011 | DRILL METHOD  HSA 2-1/4" & Mud Rotary 2-15/16" | HAMMER TYPE  Automatic DRILL RIG/HAMMER EFF.JDATE F&R3495 CME-55 76% 12/15/2011 : | DRILL METHOD Mud Rotary 2-15/16" Tricone HAMMER TYPE Automatic
DRILLER Tignor, D. ) . START DATE. 09/10/12 COMP. DATE 09/11/12 J SURFACE WATER DEPTH N/A - DRILLER Tignor, D. START DATE 08/11/12 . COMP. DATE 09/11/12 SURFACE WATER DEPTH N/A
DRIVE C SAMP. L ‘ DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L '
EEV) Erev PEATH BLOW €0 INT BLOWS PER FOOT \E SOIL AND ROCK DESCRIPTION S | ELev (PR o s 5 5 100 0 ~ SOIL AND ROCK DESCRIPTION
® | @ | ™ Jost|osjose|lo 25 50 75 100 | NO. | Aol 6 | Eev.@ ‘ DEPTH (f) () 0.5ft | 0.5 | 0.5ft : j 1 NO. |/vol & -
385 L 390 |
2840 00 384.0 GROUND SURFACE 0.0] T |
T T 12 | 3 . YRS RESIDUAL T i
1 * \_ Brown, tan, and black, fine to coarse sandy 1 [
380 [-380.8 1 35 \ NG CLAY (A-6) s85 | 3854 1 00 L 385.4 GROUND SURFACE 0.0
oy 3 3 4 __.ka M \— =+ 2 ] 1 ] 5 M - RESIDUAL
T | N 1 f_ I EERa N 3834 1 Brown, silty, fine sandy highly plastic CLAY __ _2.0]
I 3 T 3: - Sl T Lo o __BTe
275 5 T g : ) R é: 3755 , 8.5 : 3819 T S B R N R AR |‘77 o MR “Tan and black, clayey fine o coarse SAND
875 440 (60000 eSS e 009 a0 CRYSTALLINE ROCK ~-sq) | %80 —+ — R {A-2:6). sontains Diabase rock fragments,
T R - \ _ ._Gray o tan and black DIABASE ] ) T - ‘\'\" Xy )
T+ 1 o ey B T T WEATHERED ROCK : T : : . . - LSS 370 : 8.5
T i Gray to tan and black DIABASE A76.8 T 8.5 50/0.0 :69/0..0? \ Mz 3759 CRYSTALLINE ROCK 9.5
a70 |-370.5 F 135 | . 375 : : . N DIABASE —
-+ 100/0.3 100/0.39 +< 1 11 1 -t | W OO /
1 TS O T e + - WEATHERED ROCK
1 ES - Dark gray DIABASE
4 3719 125100’0, R I I B | L
365 |-366.5 T 185 ) , 370 1 4 _ O I e I L -
- 34 [66/0.2 100007 0.3 thick clayey SAND (A-2-6) seam at -+ —
T - SR 18.5 : T -
1 366.9 | 185 — DDA DU AR :6(:”0:14' 3669 S 185
23605 T 23.5 [P . e .. .- . e . . e e . 360.3 23.7 . . e e s - e . . PRS- o« el
s 00/0. : 100/0.291 Boring Terminated at Elevation 360.3 ftin 362 -T Dark gray DIABASE
T Weathered Rock (DIABASE) T o A
1 3619 | 235 N ISR IV RNy A 3618 236
T 60/0.1 60/0.1 Boring Terminated with Standard

NOTES:

1) Offset boring due to shallow HSA refusal
on possible boulder at EB1-B.

2) Driller indicates harder drilling at a depth
of 2.0".
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 SHEET 9 OF 19

WBS 3474511

TIP U-0071 COUNTY DURHAM

GEOLOGIST Batten, M. (Field Professional)

SITE DESCRIFTION Bridge No. 600 -DFLW- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. EB1-B STATION 17422 OFFSET 1ftLT " | ALIGNMENT -DFLW- 0 HR. Dry
COLLARELEV. 387.3ft TOTAL DEPTH 7.3 ft NORTHING 807,776 EASTING 2,041,037 24 HR. Dry

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 76% 12/15/2011 .

| DRILLMETHOD HSA 2-1/4"

HAMMERTYPE Aufomatic

DRILLER Tignor, D. J START DATE 09/06/12 COMP. DATE 09/06/12 - SURFACE W_ATER DEPTH N/A
DRIVE W COUNT BLOWS PER FOOT SAMP.| - L
ELEV| Zig |pEPTH BLO ) 0 SOIL AND ROCK DESCRIPTION
® | “@ | ™ |ost|osft|osm| |0 25 50 76 100] | NO. |/moil G
390 L
2873 T 00 I 387.3 GROUND SURFACE 0.0
T 1 [WOH| 1 k{ - M B RESIDUAL
385 T T \‘_ Brown gray to tan and gray, fine sandy
3838 1+ 35 v NS CLAY (A-6)
I 2 z 4 }6’ . . M N Roots encountered at 3.5'
380 :: l_:._: R R s It >: 380.8 X 6.5
3801 72 : &-| -4 380.0 CRYSTALLINE ROCK ’ 73] -
60/0.0 ' 60/0.0 Gray DIABASE, possible boulder [

PUN VTS RS ST W W AU SO WY WY S SN SN WU WD NN TN T WA N R T T TN S VAR T TANT SUR OO YA S S S SN ST S B

++—t—TtT+rr—tr—t1—T——— T T T
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-ttt -1+ttt
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Boring Terminated by Auger Refusal at ™ -
Elevation 380.0 ft in Crystalline Rock
(DIABASE)

NOTES:

1) Dritler indicates harder drilling at a depth
of 6.5

2) Auger refusal at a depth of 7.3". Moved to
offset boring EB1-B(1).
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A NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 10 OF 19

BORELOG REPORT '

Penetration Test Refusal at Elevation 342.0
ftin Crystalline Rock (DIABASE)

NOTES:

1) Dritier indicates harder drilling and drilt
rig chatter at a depth of 16.5".

2) Driller indicates consistently harder
drilling from a depth of 38.5' to boring -
termination.

3) 0 hr groundwater table not measured
due to mud rotary drilling techniques.

4) 24 hr groundwater table not measured
due to location in roadway and boring
backfilled immediately after drilting.

- NOTES:

1) Diabase boulder encountered at a depth
of-5.8' and partially recovered in casing.

2) Drilter indicates consistently harder
drilling from a depth of 33.5' to boring
termination.

3) O hr groundwater table not measured
due to mud rotary drilling techniques.

4) 24 hr groundwater table not measured
due to location in roadway and boring
backfilled immediately after dritling.
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WBS 34745.1.1 ‘ I TP U-0071 I COUNTY DURHAM - | GEOLOGIST Batten, M. (Field Professional) WBS 34745.1.1 TiP  U-0071 COUNTY DURHAM GEOLOGIST Batten, M. (Field Professional)
SITE DESCRIPTION Bridge No. 600 -DFLW- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 600 -DFLW- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. B1-A STATION 17+88 OFFSET 60ftLT ALIGNMENT -DFLW- 0 HR. N/A BORING NO. B1-B STATION 17493 OFFSET 10 ftRT ALIGNMENT -DFLW- 0 HR. N/A
COLLARELEV. 388.8ft TOTAL DEPTH 48.5ft NORTHING 807,688 EASTING 2,041,022 24 HR, FIAD COLLAR ELEV. 380.5ft TOTAL DEPTH 48.5 ft NORTHING 807,740 EASTING 2,040,975 24 HR. FIAD
DRILL RIGIHAMMER EFF./DATE F&R3495 CME-55 76% 12/15/2011 I DRILL METHOD Mud Rotary 2-15/16" Tricone HAMMER TYPE Automatic DRILL RIGHAMMER EFF./JDATE F&R3495 CME-55 76% 12/15/2011 l DRILL METHOD Mud Rotary 2-15/16" Tricone HAMMER TYPE Automatic
DRILLER Tignor, D. START DATE 09/06/12 ) CO_MF'. DATE 09/06/12 I SURFACE WATER DEPTH N/A ] PRILLER Tignor, D. START DATE 08/07/12 COMP. DATE 09/07/12 . | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT . BLOWS PER FOOT SAMP, L ' DRIVE BLOW. COUNT BLOWS PER FOOT savp.| L
E'(-f'f)v ELEV DE(%TH \/F: SOIL AND ROCK DESCRIPTION E(Lf'f)V ELEV DE(%TH 5 o ~ SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5 | |0 25 %0 75 100 | No. | /voil 6 | eev.@ DEPTH (1) (f) 0.5ft | 0.5f | 0.5ft | |0 2 50 I 100] | NO. | /moi| 6
390 ) B 395
4 | 388.8 GROUND SURFACE 0.0 1
4 L. L[} 387.7 5" Asphalt, 8" Concrete 1.1 1
1 : } : e oo I GROUND SURFACE 00
3853 T b Tan and black, fine to coarse sandy CLAY T E :
885 A A5 : M (A), seprolitis 300 ¥ 5" Asphalt, 6.5" Conorels 0
pi .*9. . + . RESIDUAL
1 TN %23 . 8 as70 [ 35 . Brown tan, fine to coarse sandy CLAY
T TV Tan and black silty fine to coarse SAND - 7 9 16 &5 (A-6), contains diabase rock fragments
380 |.3803 7 &5 TN (A-2-4), with little clay, contains diabase 385 T p sl
T 4 7 10 Y M rock fragments, saprolitic T e il I WEATHERED ROCK '
1 Y SR 2 Tan and black DIABASE boulder
1 Y 3820 85 BRI B T N R ‘k < - X |
375 | 3753 T 135 BEEE SEEEE 380 T ’ s | e fe e e e - 1000 RESIDUAL
- 12 15 13 2 M -+ 7 Tan and black, silty fine to coarse SAND
T R ? S e T s/ (A-2-4), with little clay, saprolitic
1 b ——— 872.3 16.5 arz.0 ] 135 DR IR I I A
] WEATHERED ROCK 5 [ 15 [ 69 <
370 | 3703 | 185 ‘DIABASE boulder (no spoon recovery of 375 T S R D Bl
1 87 |6s/03 . 100/0,89 ®S boulde) _ _ _ _ _ —3 T N
I oL RESIDUAL I . .\\
iR . ././. Tan and black, silty fine to coarse SAND 3720 | 185 J R [ IR . 18,5
53 T o2k U I B (A-2-4), with little clay, contains diabase 1 90 |10/0.1 LU D one® WEATHERED ROCK
365 1 57 IR T ~ M rock fragments, saprolitic 370 1 Tan and black DIABASE
T ) R I
1 LN . 3670 | 235 B
s60 Lae0aT 285 T N I R, _\_\ 260.3 285 5 1 48 37 163/0.4 el d B
T 100/04 : jogi049 WEATHERED ROCK + 100/0.93 —
1 R Tan and black DIABASE T T -
T 3620 | 285 . L
sos | assa t a2 T 22 | 46 (54102 it r
: . 360 06/0; r
T 100/0.8 L | foons T C
1 > 357.0 1 335 | 357.0 . 335
350 | 3503 T 385 e e IR B % 1503 285 1 60/0.0 R D RN _5‘.”0;04L =l CRYSTALLINE ROCK
e 8 R 5 ' = [
T oot ; 60/0.19 #%, CRYSTALLINE ROCK = + L DIABASE
T R D R A A Tan and black DIABASE T R ;{;\:
I ?‘{// 3520 ] 385 RDEREREE TR DS A + =
i i 1 60/0.0 DU SRR IR IR I
345 | 3453 T 435 4 = 350 2
60/0.1 60/0.1 ﬁé - FI-
7 J=7 T -t [
wonad ane 2 s s S o) et =
= - 5] | 345 2
T 60/0.0 60/0-0“_ Boring Terminated with Standard T R
T Penetration Test Refusal at Elevation 340.3 T ol
T ft in Crystalline Rock (DIABASE) a0 T aas o AT a0 485
1 . 60/0.0 60/0.0 Boring Terminated with Standard
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WBS 34745.1.1

TP U-0071

COUNTY DURHAM

| GEOLOGIST Batten, M. (Field Professional)

WBS 34745.1.1 ! TP  U-0071 | COUNTY DURHAM t GEOLOGIST Batten, M. (Field Professional)

SITE DESCRIPTION Bridge No. 600 -DFLW- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 . GROUND WTR (ft)
BORING NO. HAB1-A STATION 18+13 OFFSET 60 ftLT ALIGNMENT -DFLW- 0 HR. Dry
COLLARELEV. 388.2ft TOTAL DEPTH 2.0 ft NORTHING 807,673 EASTING 2,041,003 24 HR NIA

SITE DESCRIPTION Bridge No. 600 -DFLW- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147

GROUND WTR (ft)

BORING NO. HAB1-B

STATION. 18+17

OFFSET 10ftRT

| ALIGNMENT -DFLW- - 0 HR. Dry

COLLARELEV. 380.2ft

TOTAL DEPTH 5.0t NORTHING 807,725

EASTING 2,040,956 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE NA

| DRILL METHOD  Hand Auger 3:114"

HAMMER TYPE NA

DRILL RIGHAMMER EFF./JDATE NA

| DRILLMETHOD - Hand Auger 3-114°

HAMMERTYPE NA

NCDOT BORE DOUBLE U0071_GEO_BRDG0600_GINTBORINGLOGS.GPJ NC_DOT.GDT 11/9/12

DRILLER N/A- START DATE 09/06/12 . COMP. DATE -09/06/12, l SURFACE WATER DEPTH N/A DRILLER N/A START DATE 09/06/12 COMP. DATE 09/06/12 . I SURFACE WATER DEPTH N/A.
DRIVE T SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT
ELEV) E gy [PEPTH BLOWS PER FOO | v 0 SOIL AND ROCK DESCRIPTION ELEV| g gy [PEPTH SOIL AND ROCK DESCRIPTION
(ft) () 0 25 50 75 100 (1) ) | ostt 0.5t | |0 25
_(®) 0.5ft 0.5t | ) > NO. /moll 6 | Eeev.a) DEPTH (f) (ft) 19 : ’ ) o
390 | 395 |
. - 388.2 GROUND SURFACE 0.0 -
“ ‘ §b c?RTIFI?IP}LFItLL d 2.0 I
R B I { 386.2  Dark gray and tan, silly fine to coarse sandy . i
highly plastic CLAY (A-7-6), contains gravel 390 [ 3902 GROUND SURFACE 0.0
and trash, appears mixed with Diabase i ARTIFICIAL FILL
rock fragments L g_%g% A Brown, silty, fine sandy highly plastic CLAY __ _§-%
Boring Terminated by Hand Auger Refusal e — — AT8) -
at Elevation 386.2 ft on potential utility line - 452 RESIDUAL A 5.0

PR T TN SN T TN TN SO SN SN N TOUN SO SO SN SO DUOC SO SO AR
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YR SRS S SN S TSN SN SRS TR YT WU WO N NN VRN TR T TSNS YT TN [N SN YOUR SO UG JHN SO T S S AN ST ST ST S SN S N N S OO

[T
-+t

[ |

llllIllll'IlllIlI||llllII|Il|IlITIIIll|'llIIIIIIl'llll'l‘lllllll'llll'lllvlll

 NOTES:

1) Two other borings performed nearby and
achieved hand auger refusal at the same
elevation. Assumed utility line at this
elevation.

2) Bent 1 borings were offset due to the
location of the RR and overhead and
underground utitities.

3) Hand auger borings were performed to
determine if the actual bent location Is in
diabase material. Observations of soil
cuttings indicate the diabase material will
be encountered at the planned Bent 1 .
foundation locations.

YRR TS T SN T SIS AN S S TN VOO SRR THU0 WO VR UOUN JRNNT SN TR TN W SN SN S TN T N OO SO0 S0
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‘Tan, brown, and black, fine to coarse sandy -
| CLAY (A6, liely Disbase dike, saprolic |
CLAY (A-6), saprolitic '
Boring Terminated at Elevation 385.2 ftin
Residuum (DIABASE DIKE)

NOTES:

1) Bent 1 borings were offset due to the
location of the RR and overhead and
underground utilities.

. 2) Hand auger borings were performed to
determine if the actual bent location is in
diabase material. Observations of soil
cuttings indicate the diabase material will
be encountered at the planned Bent 1
foundation locations.
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WBS 34745.1.1 | TP U-0071 I COUNTY DURHAM l GEOLOGIST Batten, M. (Field Professional) WBS 34745.1.1 TIP  U-0071 COUNTY DURHAM GEOLOGIST Batten, M. (Field Professional)
SITE DESCRIPTION Bridge No. 600 -DFLW- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC'147 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 600 -DFLW- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. B2-A STATION 20+16 OFFSET 58ftLT ALIGNMENT -DFLW- OHR. N/A | | BORING NO. B2-B STATION 20+26 OFFSET B8ftRT ALIGNMENT -DFLW- 0 HR. N/A
COLLARELEV. 3995 ft TOTAL DEPTH 436 ft NORTHING 807,547 EASTING 2,040,844 24 HR. 21.6 | | COLLARELEV. 3978 ft TOTAL DEPTH 43.5 ft .| NORTHING 807,593 EASTING 2,040,794 24 HR. 20.2
DRILL RIG/HAMMER EFFJ/DATE F&R3495 CME-55 76% 12/15/2011 | DRILL METHOD HSA 2-1/4" HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 76% 12/15/2011 | DRILLMETHOD HSA 2-1/4" HAMMER TYPE Automatic
DRILLER Tignor, D. - START DATE 08/29/12 COMP. DATE 08/29/12 ]SURFACEWATER DEPTH N/A DRILLER Tignor, D. START DATE 08/29/12 COMP.DATE 08/29/12 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L ' DRIVE BLOW COUNT BLOWS PER FOOT - SAMP. L
- E(Lff)v ELEV DE(;)TH v ) SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(E)TH X ) SOIL AND ROCK DESCRIPTION
{ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 1001 | NO. | /moil 6 | etev.m DEPTH () () 0.5ft | 0.5ft | 0.5ft | |0 5 50 75 100| | No. | Aol o
4004 1 | |aess GROUND SURFACE 0.0 |-400 L
SISV 3 5 8 Y PP O I B D TRIASSIC RESIDUAL + L
975+ 20 . -+—13- R R IR Light tan, silty fine to coarse SAND (A-2-4) 3978 .4 00 397.8 GROUND SURFACE 0.0
wese T ae |7 3 N o us T 7 5 7 ) '*QZ' i “TRIASSIC RESIDUAL
395 T I I 2 R WP S ISt I b " Dt gray and G wil orange, five sandy | | 395 2o | 1 o N Tan to light gray with orange, fine sandy
10T 65 Ce e ‘ e ; .. NG CLAY (A-6), saprolitic AU L 38 g T R b i— Root fragments encountered at 2.0’
O A A R I RS SRRt R B 0 N wa] a0 SN SER RSN BESS N
3910} 8§ N il 9 | 14| 19 4 D i
390 I 6 7 9 L e . D \_ 390 1 33 \_
T s U IS IR NS aoaTas Lo o b ] N
3880 ] 11.5 . .. R | . D K
I A R I I [ e N I S IV S I N
3860 1 135 R R (=S gt N a883 T 115 DR A I .
385 T T [0 | 20 T D 385.0 145| | 385 10116 |20 $36. i 12.5
T A \_\’\‘ L Dark gray, fine sandy SILT (A-4) 384371 135 2 (R R R ey | Dark gray, fine sandy SILT (A-4) 14.0
3830 | 165 ey N N e, Sy -1 383.0 EATHERED ROCK 16.5 1 : A A R .i@&ﬂ NON-CRYSTALLINE ROCK — 145
3810 | 185 R D - 100/0.8 [ 381.0 Dark gray TRIASSIC SILTSTONE 18.5 2813 T 165 DO RO DR \ _ _Darkgray TRIASSIC SILTSTONE __
380 0/0.1 i e R I XA 4 — NON-GRYSTALLINE ROCK 380 T 19 | 36 | 36 A R - S ' TRIASSIC RESIDUAL .
T A R T A Dark gray TRIASSIC SILTSTONE 37937 185 - 5% 5 = Light tan-gray, Slllt)tlﬂﬂnelSAND (A-2-4), with
780 / L _ it clay
215 28 (72005 DR T WEATHERED ROCK v T B B i B Contains mica at 18.5' 206
3760 1 235 | R R 309/1:0" /: Dar_k gray_TRIASS!C SILTS:I‘ONE ‘ 137aa T 215 o T T T :'1 i WEATHERED ROCK
375 L 10070.4 100/0.49 L Possible soil seam from 21.5'to 22.0 o75 | otk 36 164/0.2 106/0.79 . Light tan gray TRIASSIC SANDSTONE
T st G : T 25 | 55 [45/0.4 s -
I 1 I - fosog? N
azio | 285 N 1 -
370 BR 26 | 23 [77/0.3 Possible soil seam from 28.5' to 29.5' 370 L
160/0.8 369.5 300 369.3°T 285
T - oTE NON-CRYSTALLINE ROCK T 33 [67/0.4 IR -
T Dark gray TRIASSIC SILTSTONE + - 100/0.99 -
366.0 ] 335 R IR AR ISR | T i
365 T 60/0.0 60/0.0 365
T 36437 335 , ~
1 T 100/0.9 RSN IR IR I 1% ¢ i
3610 ] 385 DU AR AR IR § I i
360 1 60/0.0 60/0.0 360 . :
T T ‘GO a0 350371 385 A A i P [359.3 38.5
o 3580 1 415 R S e R -~ TWEATHERED ROCK il 6070.0 T D R ~ NON-CRYSTALLINE ROCK
§ 1 90 {10/0.0 oo oL 100059 | Light gray TRIASSIC SANDSTONE 1 ) Light tan gray TRIASSIC SANDSTONE
= a56.0 ] 435 X 435 T
C T 50/0.1 60/0.19 __255_9_/\ NON-CRYSTALLINE ROCK /\_ﬁﬁ 355 S s s
Q 1 Light gray TRIASSIC SANDSTONE 3 : :
= 1 N 'E?orir?graTyerminated With Standard i 60/0.0 6000 i Boring Terminated with Standard
e N : T Penetration Test Refusal at Elevation 354.3
a + - Penetration Test Refusal at Elevation 355.9 4 B - ft in Non-Crystalline Rock (TRIASSIC
ol 4 L ft in Non-Crystalline Rock (TRIASSIC I - L in Non-Crystalline Rock
Z T — SANDSTONE) I r )
E -+ - + -
(3. e - -+ =
4 T N T L
g 1 r NOTES: + - NOTES:
5 1 r 1) Strata break in split spoon at a depth of T © 1)285t'rata break in split spoon at a depth of
o} r ] T - D -
£ 1 B ;?gr.iller indicates harder drilling at a depth T - 2) Driller indicates harder drilling at a depth
E 1 L € 1 - of 20.6',
& I C of 30.0'. T -
8I 1 N . 1 |
5] + L 4 L
(0] o4 - |
e 1
© -+ - 4 -
| [46]
| l T - -+ -
o] 4
! 2 L 1 L
] -+ - + -
\"‘l -+ -
S 1 L I C
s -+ L =€ L
B -+ - 4 L
m -+ . 4 L
2
: 2 1 i T B
i a] + L 1 I
] w
| 4 T ~ T ~
] (o} + . 4 -
] m
é = + - + -
: o o+ - 4 t
[a]
| o T - + -
{ z
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Penetration Test Refusal at Elevation 372.5
ft in Non-Crystalline Rock (TRIASSIC
SANDSTONE)

NOTES:

1) Tires, bricks, and lumber debris
scattered along ground surface.

2) Driller indicates harder drilling at a depth
of 13.0".

1) Driller indicates harder drilling at a depth
of 6.5'.
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WBS 34745.1.1 | P U-0071 | cOUNTY  DURHAM | GEOLOGIST Batten, M. (Field Professional) WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Baiten, M. (Field Professional)
SITE DESCRIPTION Bridge No. 600 -DFLW- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 600 -DFLW- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. EB2-A STATION 21+11 OFFSET 66ftLT . ALIGNMENT -DFLW- 0 HR. Dry | | BORING NO. EB2-B STATION 21+17. OFFSET 16 ftRT ‘ ALIGNMENT -DFLW- 0 HR. Dry
COLLARELEV. 401.0 ft " | TOTAL DEPTH 28.51t NORTHING 807,482 EASTING 2,040,775 24 HR. 22.0| | COLLAR ELEV. 398.9 ft TOTAL DEPTH 23.8 1t NORTHING 807,541 EASTING 2,040,719 24 HR. 18.5
DRILL RIGHAMMER EFFJDATE F&R3495 CME-55 76% 12/15/2011 l DRILL METHOD  HSA 2-1/4" HAMMER TYPE  Automatic DRILL RIGIHAMMER EFF.JDATE F&R3495 CME-55 76% 12/15/2011 I DRILL METHOD HSA 2-1/4" HAMMERTYPE Automatic
DRILLER Tignor, D. START DATE 08/28/12 CQMP. DATE 08/28/12 | SURFACE WATER DEPTH -N/A DRILLER Tignor, D. START DATE 08/28/12 COMP. DATE 08/28/12 .| SURFACE WATER DEPTH N/A
DRIVE . SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. Ly .
EBLEV] ey [PERTH BLOW COUNT BLOWS PER FOOT sae W/ s SOIL AND ROCK DESCRIPTION i | ELEV A . »5- w - 75 100 0 SOIL AND ROCK DESCRIPTION
® 3 " .| ® |ost|ost|ost| |0 25 50 75 100l | NO. ol o | mevmy : 'DEPTH (i) (") 0.5t | 0.5f | 0.5 5 . ! | NO. | ol & .
405 400 -
3089 L 00 398.9 GROUND SURFACE 0.0
I ‘ T T 13 [ 2 *5. M L _TRIASSIC RESIDUAL
ot oo 4010 GROUND SURFACE 00 1 A - sga _ Brown with orange fine sandy LAY (A'6) 2
400 ] 3 4 | ARTIFICIAL FILL 395 |-3984 T 35 \ L Brown and gray, siity, fine sandy CLAY
T . 7 . 308.5 Brown, fine sandy CLAY (A-6), contains 25 1 2 3 5 &8 i (A-7-6), with trace mica
2975+ as SN T __ __ Jfootfragments )77 T Ao |- - 3924 6.5
+ 6 8 | 11 R TRIASSIC RESIDUAL | - - SRR SR - WEATHERED ROCK
395 4 . S Dark gray, fine sandy SILT (A-4), with trace 390 |-3904'T 85 " Red brown TRIASSIC SANDSTONE
4 . mica —+ 13| 27 |73/0.3 — ’
T d A R ' ' + .| - 1001089 e )
3251 85 - T LR - + S Fasta’ i 1§
T {12 18 S }36 - T+ i Dark red brown TRIASSIC SILTSTONE
'~ T B X : ... < .. P 2854 T 13.5 DR o e e . .- ... . ERERE I . ) i
390 I i 385 = o004 : ' 100/0.49 N
T S IR SR 388.0 13.0 T R A R A, B
R R - WEATHERED ROCK 1 B
‘ - - 100/0.99 Dark brown TRIASSIC SILTSTONE - 2804 T 185 e T O I L
385 + ‘ 380 =+ oood - | “—100/0.2% =
38251 185 s T ' CetTA e 213
- 00/0.3 . 100/0.3{' T i Gray TRIASSIC SANDSTONE
380 I e 3754 T 235 | c e o - co & I 375.1 23.8
] i 100/0. - 100/0.3 Boring Terminated at Elevation 375.1 ft in
[ Waeathered Rock (TRIASSIC .
3775 T 235 R 3775 235
r 60/0.1 - ~60/0.1+ NON-CRYSTALLINE ROCK SANDSTONE)
375 r R Light gray and brown TRIASSIC
L SANDSTONE
3728 T 285 -4 3725 285 NOTES:
- 60/0.0 60/0.0 Boring Terminated with Standard
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~ 2 NCDOT GEOTECHNICAL ENGINEERING UNIT
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BORELOG REPORT |
WBS 34745.1.1 l TIP  U-0071 | COUNTY DURHAM l GEOLOGIST Batten, M. (Field Professional) WBS 34745.1.1 | TIP U-0071 COUNTY DURHAM GEOLOGIST Batten, M. (Field Professional)
SITE DESCRIPTION Bridge No. 599 -LDFEB- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR {ft) | | SITE DESCRIPTION Bridge No. 599 -LDFEB- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. EB1-A STATION 137+65 OFFSET 16 ftLT ALIGNMENT -LDFEB- 0 HR. Dry | | BORING NO. EB1-B STATION 137+71 OFFSET 65t RT ALIGNMENT -LDFEB- 0 HR. Dry
COLLAR ELEV. 389.1ft TOTAL DEPTH 28.5ft NORTHING 807,802 EASTING 2,041,013 24 HR. 13.8 COLLARELEV. 393.6ft TOTAL DEPTH 28.51t NORTHING 807,861 EASTING 2,040,957 24 HR. 20.9

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 76% 12/15/2011

| DRILL METHOD  HSA 2-1/4"

HAMMER TYPE  Automalic

DRILL RIG/HAMMER EFF./DATE F&R3485 CME-55 76% 12/15/2011

| DRILL METHOD HsA 2-1/4"

HAMMER TYPE Automatic

.| DRILLER  Tignor, D.

START DATE 08/31/1

2

COMP. DATE 08/31/12

| SURFACE WATER DEPTH N/A

DRILLER Tignor, D.

START DATE 09/04/12

COMP. DATE 09/04/12

" | SURFACE WATER DEPTH N/A

DRIVE . SAMP. L DRIVE BLOW COUNT - BLOWS PER FOOT SAMP. L
BLEV| ELey [PEETH BLOW COUNT BLOWS PER FOOT v SOIL AND ROCK DESCRIPTION E'(f)v ELEV DE(%TH : »5 5 s 100 o SOIL AND ROCK DESCRIPTION
® 1 “@ | ® {osft|ost|osft] |0 25 50 75 100 | NO. | Aot ELEV. () DEPTH (f () 0.5it | 0.5f | 0.5 | |0 : ! ! No. | /Ao 6 | _
390 N 395 B
3|/ 00 389.1 GROUND SURFACE 00 2026 L 00 | 3036 GROUND SURFACE 0.0
WoRA[ 1 | 2 ([ i ARTIFICIAL FILL —— e 0.0
s .. - L I I N ;\“ m ARTIFICIAL FILL
O - - | 3866 _ Oray, orange, and brown, silty, fine sandy 25 4 ‘ R L 3916 _\ Crushed stone driveway base [ 20
sg5 |3856 T a5 N S VO . CLAY(ATE) 07 7 | 360 | aanq T as RN N | TRIASSIC RESIDUAL ]
14 | 13 | 21 [~ - TRIASSIC RESIDUAL \ - i g ]
RO L Light gray, silty fine SAND (A-2-4), 1 4| mmpm ... w2 - - D §f ‘ Dark brown gray,al_tg3 fine sandy CLAY ,
N e saprlle —-25 T AN N ~ Tight gray, Fighly sandy (s 1o coarse]
: TN Light gray, highly sandy (fine to coarse) \ \L_ CLAY (A-6), contains trace mica, saprolitic
3gp [3806 T 8BS TALC - CLAY (A-6), saprolitic ' 385 | as51 | 8§ TN [ . : '
2By N N N T BEEERI Y N
RO I - 1 ‘ AU I N
.. '\\. .« . b 4 .I . Q-
375 |-3766 7 135 TN 135 | 380 | 38011 135 s et Sty wp 3605 13.0
00704 1001049 WEATHERED ROCK 150 T So0.19 NON-CRYSTALLINE ROCK
R Dark gray TRIASSIC SILTSTONE /24 1 : Rt Dark gray TRIASSIC SILTSTONE
e NON-CRYSTALLINE ROCK T ,
ir0e ] 1ae Light gray TRIASSIC SANDSTONE T o
370 ~ 60i0.0% stot o ____ _._ __ 190/ |375| 37517 185
60/0.0 =600 WEATHERED ROCK T 50/0.1 ~60/0.19
Dark gray TRIASSIC SILTSTONE T
36586 235 LRI + PN
365 10070.4 ‘.oo/o.4+ e i - o001
3606 + 288§ RNy § 360.6 i i i : 28.5 2651 T oas - 365.1 . 285
60/0.0 60/0.0 Boring Terminated with Standard 50700 6010.0%" Boring Terminated with Standard

P PRSI S ST SN ST NN T ST NS SO WO B YT ST B KONV YO S 0 VU TRV SN N NTRNTUREN 0 NN N
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Penetration Test Refusal at Elevation 360.6
ft on Non-Crystalline Rock (TRIASSIC
SILTSTONE)

NOTES:

1) Drifler indicates harder drilling at a depth
of 15.0".
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Penetration Test Refusal at Elevation 365.1
ft in Non-Crystalline Rock (TRIASSIC
SILTSTONE)

NOTES:
1) Strata break in split spoon at a depth of
0.7

25 Driller indicates harder drilling at a depth
of 13.0".
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BORELOG REPORT

WBS 34745.1.1 l TIP  U-0071 l COUNTY DURHAM | GEOLOGIST Batten, M. (Field Professional) WBS 34745.1.1 TIP  U-0071 COUNTY DURHAM GEOLOGIST Batten, M. (Field Professional)

SITE DESCRIPTION Bridge No. 599 -LDFEB- (East End Connector) over -Y15- (Angier Ave.} and NSRR between US 70 and NC 147 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 599 -LDFEB- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. B1-A STATION 138+33 OFFSET 10ftLT ALIGNMENT -LDFEB- 0 HR. N/A | | BORING NO. B1-B STATION 138+38 OFFSET 601{tRT ALIGNMENT -LDFEB- 0 HR. N/A
COLLARELEV, 391.2it TOTAL DEPTH 435t NORTHING 807,763 EASTING 2,040,957 24 HR. FIAD | | COLLAR ELEV. 39361t TOTAL DEPTH 43.5t NORTHING 807,815 EASTING 2,040,908 24 HR. FIAD

I DRILL METHOD  Mud Rotary 2-15/16" Tricone HAMMER TYPE Automatic
COMP. DATE 09/05/12 SURFACE WATER DEPTH N/A

DRILL RIG/HAMMER EFF/DATE F&R3495 CME-55 76% 12/15/2011
DRILLER Tignor, D. | STARTDATE 09/05/12

| DRILL METHOD  Mud Rotary 2-15/16" Tricone 'HAMMER TYPE  Automatic
COMP. DATE 09/10/12 | SURFACE WATER DEPTH N/A

DRILL RIGHAMMER EFF./[DATE F&R3495 CME-55.76% 121152011
'DRILLER Tignor, D. ] START DATE 09/10/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT ‘| | sAmP. L
E(LﬁE)V ELEV DE(EOTH : : WP 0 SOIL AND ROCK DESCRIPTION E(Lff)v ELEV DE(*;)TH 0 SOIL AND.ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | |0 215 5|0 7|5 100 NO. moll 6 | etev.y DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5¢t | (O 2|5 5|0 715 100 NO. MOl G
395 | ' 395 L
4 L 4 | 393.6 GROUND SURFACE 0.0
+ - + - : - - 3927 5.25" Asphalt, 6" Concrete _ 09
T [ 3912 GROUND SURFACE 0.0 T ke RESIDUAL
380 T il 390.3 3,5" Asphalt, 7" Concrete 09! | 390 | 3001 T a5 o Brown, tan, and black, silty fine SAND
T U RESIDUAL 1 3 7 7 b o M (A-2-4), with little clay, saprolitic, contains
3877 + 35 I Tan and black, silty fine to coarse SAND iR A D diabase rock fragments
ES 7 10 12 . ‘ 2" M (A-2-4), with little clay, saprolitic 1 .. .\.\\.\. ..
385 I N 385 | as51] 85 S D Et S ;PPN 50
1 e N T 8 | 34 [66/0.1 : N | ' WEATHERED ROCK
382.7 4 85§ P I S ) + CEERRE Tan and black DIABASE, possible
4 19 [ 21 23 Ce e “ga4 M Diabase rock fragments encountered at 8.5' + cobbles/boulders based on drill chatter and
380 1 I _ 1150 [.380 | as011 135 ; resistance
T . = WEATHERED ROCK i 100/0.3 o], 0003
377.7. + 134 T B I IR = 4774 Tan and black DIABASE, possible bouider 141 + D T T R
+ 77 |230.) R R e 1(00,0.60 e —EGAC T 1
375 T D R A - Tan and black, silty fine to coarse SAND 375 | 3751 185 b
T (A-2-4), contains diabase rock fragments 1 PRI I EI VO] o N I I I ¢ 7 MR N |8 A
4797 1 185 with little clay T _ o0i0;74 RESIDUAL
T w7 |12 W 1 : /. Tan and black, silty fine to coarse SAND
4 4 . A-2-4), with [itt] A iti
370 T 370 | 3704 T o35 7/ (A-2-4), with little clay, saprolitic
T T 2T |34 | 45 A T B S M
367.7 4 235 L 1 367.7 235 1 N -
, + 100/0.3 100/0.3% WEATHERED ROCK 4 . -\-\-
365 I IR " Tan and black to dark gray DIABASE 1365 | 3an1 T ons S e B Y T 3651 285
T N T T0070.4 A A A BT LY i WEATHERED ROCK
3627 4 28.5 . 1 =R Tan and black DIABASE
I 10070.3 e e TN L T &N
360 I o 360 | 3801 T 335 &
3577+ 3 | 3577 ' 335 I o . 1ov0s? A
+ 335 . =1 357. . . 1 48
+ 60/0.0 S IO DR 71 ¢ yg— CRYSTALLINE ROCK 1 7N
4~ - e e e « .. - ... P = ~+ . e .. -
355 I o DIABASE 355 | 3551 | 38.5 ‘ é E>1 355.1 38.5
T Vs T 60/0.0 R R D A 2N CRYSTALLINE ROCK
g 352.7 4+ 385 B T Y o g T el Tan and black DIABASE
= + 60/0.0 e el oo | . 6000 %_ T './/- ‘
= 4 e .. L. .. e e e - P T A 4 P, e e PO PO %- .
7| 350. 1 Yl 3501 T 435 4 o 350.1 , 435
8 T : 5 T 6070.0 60/0.0 C Boring Terminated with Standard
= 3477 4 435 S IR EPIPIPSIY EPPEPR U S z477 435 i3 R Penetration Test Refusal at Elevation 350.1
g + 60/0.0 60/0.0 C Boring Terminated with Standard 4 5 ftin Crystalline Rock (DIABASE)
ol T - Penetration Test Refusal at Elevation 347.7 + - - -
z -+ I~ ft in Crystalline Rock (DIABASE) —+ =
- -+ - .. -
& 1 L I L NOTES:
@ il L 1 L
e + - S: < - 1) Drill rig chatter at a depth of 10.0".
g T - NOTE —+ - 2) Possible boulder at a depth of 15.0".
£ T o 1) Drill rig chatter and harder drilling at T F 3) Driller indicates harder drilling at a depth
& T - d?aptLl 0?310.5?"!3&; dueato dirabgsl:g aa + o of 38.5". Remained consistently hard to
E I N cobbies/boulders. + - boring termination. )
5 I o 2) Driller indicates harder drilling at a depth T " 4) Boring terminated due to time
ol 1 i of 23.5", T constraints; road had to be reopened by
2 1 i 3) 0 hr groundwater table not measured T N | 4PM.
o £ L due to mud rotary drilling techniques. 1 - 5) 0 hr groundwater table not measured
2 + L 4) 24 hr groundwater table not measured 1 § due fo mudrotarydrllhngltechnlques. g
o -1 - due to location in roadway and boring 1 - gz}g?ohlro%;c;itg:]dxartgar 53 a; ;r?(tj rggsrs;;re
o] 4 L backfilled i di drilling. J - i
& 4 N ackfilled immediately after driling T | backfilled immediately after drilling.
[
: T b~ - =
8 T - +4 -
2 -T — £ —
" 4 R 1 L
p]
om T - 4 -
2 -
5] = 4 L
o) + L 1 L
w -
o - £ -
o + L 1 L
@ —_—
- = 4 L
9] + L 1 L
o
Q T b 4 b
z
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SHEET 16 OF 19

WBS 34745.1.1 | P u-0071 | counTY DURHAM | GEOLOGIST Batten, M. (Field Professional)

SITE DESCRIPTION Bridge No. 599 -LDFEB- (East End Connector) over -Y15- {Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. HAB1-A STATION 138+59 OFFSET 10ftLT ALIGNMENT -LDFEB- 0 HR. Dry
COLLARELEV. 39141t TOTAL DEPTH 3.51t NORTHING 807,747 EASTING 2,040,936 24 HR. N/A

WBS 34745.1.1 TiP  U-0071 COUNTY DURHAM GEOL.OGIST Batten, M. (Field Professional)

SITE DESCRIPTION Bridge No. 599 -LDFEB- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. HAB1-B STATION 138+65 OFFSET 60 ft RT ALIGNMENT -LDFEB- 0 HR. Dry
COLLARELEV. 39251t TOTAL DEPTH 3.0t NORTHING 807,798 EASTING 2,040,888 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE NA

| DRILLMETHOD  Hand Auger 3-1/4"

HAMMER TYPE NA

DRILL RIGHAMMER EFF./DATE NA

| DRILLMETHOD _Hand Auger 3-1/4"

HAMMER TYPE NA
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diabase material. Observations of soil
cuttings indicate the diabase material will
be encountered at the planned Bent 1
foundation locations.

[Il]]lllllllIl'lIl‘lIIlIlI||!II||ll|llllIllIIIllllIllllllllllllllll'lI,ll

PRR T WSS [ WU TN ST SN NS TN SN SN T NN SO AN WU SN (T ST TN T SHE AN YN SO U0 WA U NN SN UURY WORS NN SO YR ST SOUN JU VU THNN THNNT AU SN TR WO T TN VNN TN JHNR Y SN JUNE UNY SR JOOK SUUC IOV TOUC WA WO UM JE TNC TE UK S SN T S SO T N S SRS

| LI R S S B S S S B B B S S B B S B B R S B R S B S S B R S R B N E S S S B B S B B R N S R S S RN SN U BN S BN S B B B R S B S e BN S B S Sy B B S R B R R i i S

IIII'IIlllIIIlIllIIlIIll]llll!]llllillllllll'lllr'|l|t|llll'llll'lllllllll

DRILLER - N/A START DATE 09/07/12 COMP. DATE 09/07/12 | SURFACE WATER DEPTH N/A DRILLER N/A START DATE 09/06/12 COMP.. DATEV 09/06/12 I SURFACE WATER DEPTH N/A
-ev | DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lff)V ELEV DE(E)TH v o SOIL AND ROCK DESCRIPTION E(Lf'f)v ELEV DE(E)TH o 25 50 , . ) SOIL AND ROCK DESCRIPTION
() - 0.5ft | 0.5t | 0.5t | [O . 25 50 s 100| | NO. | /voil 6 | eev. . DEPTH () (f) 0.5t | 0.5ft | 0.5ft : ! 5 00| { NO. |/moll 6
395 n 395 |
i L 5025 GROUND SURFACE 0.0)
- 3914 GROUND SURFACE 0.0 I 3915 RESIDUAL ___1.0]
390 I 3904 ARTIFICIAL FILL 1.9_ 390 "1 Tan and black, fine to coarse sandy CLAY |
A — 3894 "] Brown, silty, fine sandy highly plastlc CLAY [ 279] 3895 | (A-6), contains rock fragments, likely | 3.0
Toere V. ATO) Y | _ _ _Diabase dike, saprofitic _ _
RESIDUAL Tan and black, sitty fine to coarse SAND
Tan, fine to coarse sandy CLAY {A-6), likely] (A-2-4), with little clay, contains diabase
_ __ Diabase dike, saproliic_ __ _ rock fragments, saprolitic
Tan and black, silty fine to coarse SAND Boring Terminated at Elevation 389.5 ft in
(A-2-4), saprolitic Residuum (DIABASE DIKE)
Boring Terminated at Elevation 387.9 ft in :
Residuum {DIABASE DIKE)
NOTES:
NOTES: 1) Bent 1 borings were offset due to the
location of the RR and overhead and
1) Bent 1 borings were offset due to the underground utilities.
location of the RR and overhead and 2) Hand auger borings were performed to
underground utilities. determine if the actual bent location is in
2) Hand auger borings were performed to diabase material. Observations of soll
‘determine if the actual bent location is in cuttings indicate the diabase material will

be encountered at the planned Bent 1
foundation locations.
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NCDOT BORE DOUBLE U0071_GEO_BRDG0599_GINTBORINGLOGS.GPJ NC_DOT.GDT 11/12/12

WBS 34745.1.1 EIP U-0071 | COUNTY DURHAM : | GEOLOGIST Batten, M. (Field Professional) WBS 34745.1.1 TIP U-0071 COUNTY DURHAM lGEOLOGIST Batten, M. (Field Professional)
SITE DESCRIPTION Bridge No. 599 -LDFEB- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft) | | SITE DESCRIPTION " Bridge No. 599 -LDFEB- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. B2-A STATION 140+70 OFFSET 8ftLT | ALIGNMENT -LDFEB- 1 OHR. N/A{ | BORING NO. B2-B STATION 140+76 OFFSET 58 ftRT ALIGNMENT -LDFEB- 0 HR. N/A
COLLARELEV. 396.9ft TOTAL DEPTH 486 ft NORTHING 807,617 EASTING 2,040,771 24 HR. 18.0| | COLLAR ELEV. 395.0 ft TOTAL DEPTH 48.5 ft NORTHING 807,665 EASTING 2,040,724 24 HR. 16.5
DRILL RIG/HAMMER EFF./JDATE F&R3495 CME-55 76% 12/15/2011 ‘ | DRILL METHOD ~ HSA 2-1/4" HAMMER TYPE  Automatic DRILL RIGHAMMER EFF/DATE F&R3495 CME-55 76% 12/15/2011 I DRILL METHOD HSA 2-1/4" HAMMER TYPE  Automatic
DRILLER Tignor, D. START DATE 08/30/12 COMP. DATE 08/30/12 ISURFACE WATER DEPTH N/A . - | DRILLER  Tignor, D. - START DATE 08/30/12 COMP. DATE 08/31/12 SURFACE WATER DEPTH N/A
DRIVE i OW COUNT BLOWS PER FOOT SAMP. L - DRIVE BLOW COUNT BLOWS PER FOOT ’ SAMP.
BEV) ELey |PEETH BLOW : \F: SOIL AND ROCK DESCRIPTION E(LﬁE)V ELEV DE(ﬁ)TH 0 SOIL AND ROCK DESCRIPTION
® ] “q | ® [osm|ost|osf| |0 25 50 75 00| | NO. | Aol 6| Eev.im DEPTH (f) (" 0.5ft | 0.5t 0.5 | |0 25 50 75 100 | No. | ol 6 _
400 |. B : 395 395.0 GROUND SURFACE 0.0
T : r 3950 | 00 | 3 3 7 & T M N TRIASSIC RESIDUAL
393.0 20 RN \_ Red brown and gray to fight tan, fine to
3969 L 00 GROUND SURFACE 0.0 2915 1+ a5 8 10§ 10 .. S0 - - - - D \_ coarse sandy CLAY (A-6)
T 5166 I Y TRIASSIC RESIDUAL ¥ T T3] - - - - | =~ I - Large roof fi ¢ tered i
so6 | 0] 20 2 Redbrown and o, Tnosandy CLAY &), | 30| ] | e O N, oicgostfemments crcourerednspomn
2024 T 3 0| 13 [ 12 L. _/"25 contains root fragments at surface 2885 + 65 R P O D %__2%2*\ , At /_%
I Wy L 14 RO IR N 55 a5 L oas | Lo O B B BT i WEATHERED ROCK 9
sop (900460 L L Lo b MOF Darkgray, fine sandy ST (A4), With i~ | | 385 T o e e W e o NG L S e —
-+ ———&19 - clay -T . - \-— ) 4
: aasda T as N 2835 + 115 PO T o (- Tan and light gray, fine sandy CLAY (A-6),
pa by 7 10 16 \ 7 EN 14 12 14 e - LZG - . . P e e D \—- . saprolilic
T r ________ I 10.5 3815 T 135 AR e S Bt N
385 | 3854 T 115§ T WEATHERED ROCK 380 T T 92 [0 || - |- T~lggn o |t b NG
¥+ 62 |38/0.2 R BRETTTY: Z=3 Dark gray TRIASSIC SILTSTONE 130 T ] — 160
e eI B oot B PR AP AR IR 74~ Orange tan TRIASSIC SANDSTONE | 785 T AR Lo LI TITI T Teono® NON-CRYSTALLINE ROCK
4 : R ® 820 . 149 : JE O S I Gray TRIASSIC SILTSTONE
_100/0.9 : TRIASSIC RESIDUAL — ] 376.5 T 18.5 q 3we4 T 18§
3804 T 16.5 | . e . " T 60/0.1 R R R B WEATHERED ROCK
380 004 4 sg T8 ~20 - Orange-tan and gray, silty fine sand 375 A Gray TRIASSIC SANDSTONE
’ L0 e L. | . .38 (A-2-4), with little clay, contains trace mica, 1 F R e P P, ray
3784 185 P 3735 21.5
I 12 18 19 PO . .157. saprolltlc 1 80 [10/0.1 e e e . c e e . “ ... - .10(‘)10:6"
-, . e e e - . — \-\-\ 371 5 -4 23 5 . e . o e e e P - e e = 1 371 5 23‘5
375 | 3754 T 215 B B DG 218! | 370 ¥ 60/0.1 cee e e e ] <6001 NON-CRYSTALLINE ROCK
=+ 700704 100/0.49 WEATHERED ROCK —+ Light gray TRIASSIC SANDSTONE
3734 T 235 R e T A Brown gray to gray TRIASSIC T '
T 100/0.4 oottt 100049 SANDSTONE T
T 366.5 T 28.5 .64 288
370 T 365 + 6070.1 T ERECTE IR Y- VAR § WEATHERED ROCK
T T Light gray TRIASSIC SANDSTONE
3684 T 28.5 T ’
T 7 |27 7304 ce T
T © 100099 3615 T 335
365 I 360 I e " toono®
3634 T 335 R IR I IR | : 335 T
T 60/0.0 S R B N B NON-CRYSTALLINE ROCK T
T R IR B N Light gray TRIASSIC SANDSTONE 3565 T 385 : B B B BT S 356.5 : 385
360 T 355 T 60/0.7 s e e |- B0 NON-CRYSTALLINE ROCK
T -T Light gray to gray TRIASSIC SANDSTONE
3584 T 385 . IR D D Y 3583 oo _ 388 T
1 60/0.1 D R R WEATHERED ROCK T
T B Dark TRIASSIC SILTSTONE 351.5 T 435
- T r ark gray TSTON 550 + 50700 S N I Y <
3534 7T 435 Tttt R ot r T °
T [70070.2 SRR IR B I 100/0‘2+ - T .
+ - 465 T 485 IESLELIE ECRCSCNE BCRCRCE EENCE § 346.5 485
350 T = + 60/0.0 —60/0.0 o Boring Terminated with Standard
T = T — Penetration Test Refusal at Elevation 346.5
3484 T 485 AR R P J'_ =1 3484 48.5 T r ft in Non-Crystalline Rock (TRIASSIC
T 60/0.1 60/0.1 NON-CRYSTALLINE ROCK T r SANDSTONE)
T r TRIASSIC SILTSTONE T A
1 r Boring Terminated with Standard T r
1 | Penetration Test Refusal at Elevation 348.3 1 |
1 L ft in Non-Crystalline Rock {TRIASSIC 1 I NOTES:
1 L SILTSTONE} 1 |
1 L 1 N 1) Driller indicates harder drilling at a depth
41 I L | of 6.0".
4 L 1 3 2) Driller indicates harder drilling at a depth
4 I NOTES; 1 2 of 16.0".
4 N 1) Driller indicates harder drilling at a depth 1 X
~+ - of 10.5" - -
+ - 2) Water level at Ohr affected by water used T+ -
T B to flush out augers. T+ -
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WBS 34745.1.1 ] TIP U-0071 | COUNTY DURHAM l GEOLOGIST Batten, M. (Field Professional)

SITE DESCRIPTION Bridge No. 599 -LDFEB- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft)
BORING NO. EB2-A STATION 141+60 OFFSET 16 LT ALIGNMENT -LDFEB- Dry
COLLARELEV. 398.7 ft TOTAL DEPTH 28.61t NORTHING 807,554 EASTING 2,040,705 24 HR. 18.0

WBS 34745.1.1 TIP  U-0071 COUNTY DURHAM » GEOLOGIST Batten, M. (Field Professional)

SITE DESCRIPTION Bridge No. 599 -LDFEB- (East End Connector) over -Y15- (Angier Ave.) and NSRR between US 70 and NC 147 GROUND WTR (ft) |
BORING NO. EB2-B STATION 141467 OFFSET 66 ft RT ALIGNMENT -LDFEB- 0 HR. ‘ Dry
COLLARELEV. 396.6 ft TdTAL DEPTH 23.9ft NORTHING 807,614 EASTING 2,040,649 24 HR. 17.6

DRILL RIG/IHAMMER EFF./DATE F&R3495 CME-55 76% 12/15/2011

| DRILL METHOD  HSA 2-1/4"

HAMMER TYPE Aufomatic

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 76% 12/15/2011

| DRILL METHOD _ HSA 2-1/4"

HAMMER TYPE  Automalic.

DRILLER Tignor, D.

START DATE 08/28/12

COMP. DATE 08/28/12

| SURFACE WATER DEPTH N/A

DRILLER Tignor, D.

- | START DATE 08/28/12

COMP. DATE 08/28/12

SURFACE WATERDEPTH N/A

NCDOT BORE DOUBLE U0071_GEO_BRDG0599_GINTBORINGLOGS.G

Penetration Test Refusal at Elevation 370.1
ft in Non-Crystalline Rock (TRIASSIC
SILTSTONE)

LIS S N e

' I

NOTES:

!
T

1) Driller indicates harder drilling at a depth
of 6.0', -

1
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NOTES:

1) Driller indicates harder drilling at a depth
of 9.3".
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DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L DRIVE BLOW COUNT BLOWS PER FOOT SAMP., L
E(Lff)v ELEV DE(';)TH , v ) SOIL AND ROCK DESCRIPTION . E<LﬂE)V ELEV DE(*;)TH o) SOIL AND ROCK DESCRIPTION
“(f) 0.5ft | 0.5ft | 0.5t | |0 25 50 5 1000 | NO. | Aol 6 | erev. DEPTH (i) (ft) 0.5ft | 0.5f | 0.5ft | [0 25 50 75 100 | NO. | Aol 6
400 _ R 400
398.7 4+ 00 i, 398.7 GROUND SURFACE 0.0 1
T P T ) PRSP R ; TRIASSIC RESIDUAL 1
+ A N R 3052  Light gray, silty fine SAND (A-2-4), with little 25 3966+ 00 GROUND SURFACE 0.0
205 | 3952 T a5 N =L day —= | 205 T T 3] 2 & M TRIASSIC RESIDUAL
" = ] 1126 pee Dark brown, micaceous, fine sandy SILT -+ x ______Erf’_w_”_tf_“'_f”_ti’ﬁ_mi_sﬁNE@'_z_"’i___ 25|
1 \T__ L ) (A-4) 6.0 39311 35 \ R R I R N Tan to dark brown and gray, micaceous,
1 —_-‘—'_—l ) ——__l—_i_gmg_razs.ﬁty_‘ﬁrﬁgcoarse SFNB——__ T 3 5 7 X *12_ A R M \_ silty, fine sandy CLAY (A-6)
200 | 3002 T &5 R I (A-2-4), with little clay, saprolitic 390 + R SRS B \—
T 14 |19 a1 R B A Y T | : §_‘
T : SUBER 3881 [ 8§ N I I |- 387.6 9.0
+ S~ - 1 25 [ 44 eI T T T T T T T T T T s® C WEATHERED ROCK
4 D T T N 4 ERR gl Tan and dark brown TRIASSIC
385 | 3852 | 1358 \” | 385.2 13.5 385 N N
T 60/0.1 N O S R (] NON-CRYSTALLINE ROCK T — - N SILTSTONE
T T Dark brown to light gray, TRIASSIC 3831 | 135 DU IR SRR R § 383.1 13.5
T SILTSTONE T K R R R R LA h 7 ai2 B NON-CRYSTALLINE ROCK 120]
1 B I 1 \ __ Dark brown TRIASSIC SILTSTONE _ |
380 ;38021 185 oo - 1 : 0049 380 4 4 WEATHERED ROCK
1 - 1 - Gray TRIASSIC SANDSTONE
3781 1 185 Z
T T 100/0.4 . 100049
4 PO e e e e - e e . . e e - 3 . e . A
375 | 3752 T 235 375
T 60/0.1 A A A _09/0:1% T . Z
1 37311 235 5O S I I I Y Z 372.7 . . 23.9
4 00/0. 100/0.4 Boring Terminated al Elevation 372.7 fLin
4 FR O O T Weathered Rock (TRIASSIC
3702 1 285 3701 28.6
60/0.1 ) 60/0.14’" Boring Terminated with Standard SANDSTONE)
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Photo 2: -LDFEB- Boring B2-B looking East

b

ONE COMPANY | Many Solutions=
Durham East End Connector Bridge Nos. 599 & 600 | U-0071 | Durham County

Photo 4: Diabase Rock outcropping near Boring EB1-A on -LDFEB- Alignment

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

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34745.1.1(U-0071)

F.A. PROJ. NHF-76-1(2)

COUNTY _ DURHAM

PROJECT DESCRIPTION _DURHAM EAST END CONNECTOR FROM
NC 147 (BUCK DEAN FREEWAY) TO NORTH OF NC 98

SITE DESCRIPTION _STRUCTURE NO.3 ON -Y7- (CARR ROAD)

OVER EAST END CONNECTOR

NOTE - THE INFORMATION CONTAINED HEREIN 1S NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - éY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE AGTUAL CONDITIONS AT THE PROJECT SITE.

=

STATB STATRE PROJECT REFRRENCR NO. SHEET | Tora

N.C. 34745.1.1(U-00671) 1 1

El

&

CAUTION NOITICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH 1T S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FEELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVALABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C, DEPARTMENT OF TRANSPORTATION,
GEGTECHMCAL ENGINEERING UNIT AT (919) 707-6850, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD 8ORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTLAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE M S(TU UN-PLACE) YEST DATA CAN BE
RELED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD,

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
NVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. TRESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIFITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS,

THE BIDDER OR CONTRACTOR iS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND N MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BiDDING
AND CONSTRUCTION PURPOSES, REFER TQ THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT, THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSLRFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT, THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION DR FOR AN EXJENSION OF TIME FOR
ANY REASON RESULTWNG FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,

PERSONNEL
N.D. MOHS

SUMMIT

INVESTIGATED BY_N.D, MOHS

CHECKED BY, N.T. ROBERSON
suBMITTED BY__N.T. ROBERSON
DATE OCTOBER 2012
LT
it g
\“ ’ C ’l'
& ?:‘.\:\_ ARO %,




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GECTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NG.

34745.1.1 (U-0071) 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

188 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7286, ASTM D-1586L SOIL
CLASSIFICATION 1S BASED DN THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPDSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF,GRA,SILTY CLAY, MOIST WITH ITERBEDDED FINE SAVD LYERSHOHLY PUSTIL A7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO

"POORLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO DR MORE SIZES.

ANGULARITY OF GRAINS

OF WEATHERED ROCK.

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 15 DESIGNATED BY THE TERMS: ANGULAR,
SUBANGULAR, SUBROUNDED, OR ROUNDED,

ROCK MATERIALS ARE TYPICALLY

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL,

SPT REFUSAL IS PENETRATIDN BY A SPLIT SPODN SAMPLER EOUAL TD OR LESS THAN @.1 FOOT PER 62 BLOWS,
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 18 OFTEN REPRESENTED BY A ZONE

DIVIDED AS FDLLOWS:

ALLUVIUM (ALLUV,) ~ SOILS THAT HAVE BEEN TRANSPORTED BY WATER,

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

WEATHERED
ROCK (WR)

VL

NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
BLOWS PER FOOT IF TESTED.

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL

AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREOUS ICALCY - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE,

CORE_RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE DF ADJACENT

Pl OF A-7-5 SUBGROUP 1S <X LL - 3B ; PI DF A-7-6 SUBGROUP IS >LL - 30

SPRING OR SEEP

CONSISTENCY OR DENSENESS

MISCELLANEQUS SYMBOLS

SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL_COMPOSITION CRYSTALLINE 22,7, T FINE 70 COARGE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
GERERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ. FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS FOLR (G 557757 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS, (< 357 PASSING "200) (> 35 PASSING %200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. =7 ﬁ GNEISS, GABBRD, SCHIST, ETC.
FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN

GROUP Al A3 A2 aafaslas]|ar]agaz pdns COMPRESSIBILITY Rgrékcmcsglaulm SEDIMENTARY RDCK THAT WOULD YEILD SPT REFUSAL IF TESTED, ROCK TYPE
CLASS. a-2-4]a-2-5]a-2-6la-2-7 | e A-3 A8, A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. R

. ™= B NN R MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TD 31-52 TORSTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NDT YIELD

YHBOL NN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 58 SEDIMENTARY ROCK T T | SpT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED

. P I SHELL BEDS, ETC

% PASSING PERCENTAGE OF MATERIAL — T

<1 SILT- - WEATHERING

GRANULAR| i ay MUCK, ORGANIC MATERIAL GRANULAR  SILT - CLAY
. ;ge 18 tixtas mxlas mx|as mxlas md soiLs | gons | FRAT " . SOILS smLs R QL_ FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
Hxl3s Mxdss m3e mnlas maas TRACE OF OROANIC MATTER 2 - 3% 3-8 TRACE 1-18% HAMMER IF CRYSTALLINE.
LITTLE ORGANIC MATTER 3- 51 5 - 124 LITTLE 18 - 26%
LoD LMY & x| ree 1o exla v e x4 o oo k|48 somis waTh MODERATELY ORGANIC 5-1e1 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY CDATINGS IF OPEN,
PLASTIC INDEX | 6 MX NP |10 MX |10 MX |11 M [11 MN f1@ MX |18 MX[it MN [ 10HN LITTLE OR WiorLy | FIBHLY ORGANIC 18 y20u HIBHLY 35% AND ABOVE v SL1) CRYSTALS DN A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
GROVP INDEX| 8 | ®© 3 15w iz mxite o |to #x|  MODERATE
. - AMOUNTS OF gg?f: . GROUND _WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPES|STONE FRASS.|.\ o\ op 1y or cLavey | sty | cLavey ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (6L1) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MAYERIALS | Swo  [OFND| GRAVEL AND SAND | SOLS | SOILS ¥y _ STATIC WATER LEVEL AFTER 24 HOURs
AT MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLDRATION AND WEATHERING EFFECTS. IN
y FAIR TO Yew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITDID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
suggx gns EXCELLENT TO G0OD FAIR TO POOR PODR POOR | UNSUTTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
O WITH FREBH ROCK.

MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LDSS OF STRENGTH

ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
HORIZONTAL.

DIP_DIRECTION (DIP AZIMUTH}- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO DNE ANOTHER PARALLEL TC THE FRACTURE.

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

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY

THE STREAM.

FORMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
THE FIELD.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC, ARE USED TO DESCRIBE APPEARANCE.

Ll
]
U1 vane svear TEST
[]

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACRDSS GRAINS,

RANGE OF STANDARD RANGE OF UNCONFINED s MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOBIST'S PICK. RDCK GIVES 'CLUNK*SDUND WHEN STRUCK.
PRIMARY SOIL TYPE cogg:ggfgsb{sc ER PENETRATION RESISTENCE CDMPRE‘IF;:;EFWS;R)ENGTH S??P?VSACELE%E?‘;‘;T}E%TON(RE) Gm bt TEST BORING /$- LE/SEDE‘ERINB IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALDNG WHICH NO APPRECIABLE MOVEMENT HAS DCCURRED.
(N-VALUE)
SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED || Lo . s sl F-LIKE RIDGE OR PROJECTION DF ROCK WHOSE e aHAL -
GENERALLY VERY O0SE 4 SOIL SYMBOL P euser sorinG (O SPT N-VALLE | isEva IN STRENGTH TD STRONG SOIL, IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME DL - A oy R SE THICKNESS 15 SMALL COMPARED T0
GRANUL AR LOOSE 470 18 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. i
ATERTAL MEDIUM DENSE 1210 30 /A ARTIFICIAL FILL (AF) OTHER _Q CORE BORING PT REFUSAL “F TESTED. VIELDS SPT N VALUES > 108 BPF ENS - A'BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
DENS .
{NON-COHESIVE) vEny DENSE RN THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT gngLTSLEl?SL;:EE.Yl ];g‘l%iﬁ%‘-s’*%&”i@;iglg’iTzNgP fLﬁK"EFDLFJO‘;RED'SNE‘;ESRS' HOTILING IN
*50 wm = INFERRED SOIL BOUNDARY ™0 MONITORING WELL  SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONS ROCK -
VERY SOFT (3 <825 REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED 7O A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT : 2704 2.25 10 B.52 =r77r=  INFERRED ROCK LINE A PIEZOMETER . VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN JF TESTED, YIELDS SPT N VALUES < 160 BPF INTERVENING IMPERVIOUS STRATUM.
;51}1.[5-:1’7:3 MEg{‘lIJ?F S ; 13 fs By e INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, DR DISCERNIBLE ONLY IN SMALL AND RESIBUAL (RES.) SOIL. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
{COHESIVE) VERY STIFF 15 70 30 PR Ty ALLUVIAL SOIL BOUNDARY ()  SLOPE INDICATOR SCATTERED CONCENTRATIONS. OUARTZ HAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 19 ROCK QUALITY DESIGNATION (RGD) - A MEASURE OF ROCK DUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 530 >4 225 DIP & DIP DIRECTION OF INSTALLATION ALSD AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH DF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @)  conE PENETROMETER TEST ROCK _HARDNESS EXPRESSED AS A PERCENTAGE,
VERY HARD  CANNOT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES i:;:%’;%c‘fm"" RESIDUAL SDIL. THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
prvl N o N ems ogw  aos o sowone SEVERAL HARD BLOWS OF THE CEOLOGIST'S Pick: GILL - AN INTRUSIVE BODY OF IGNEDUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
NING (MM) 478 2, ) . y 0.0 - o u o ATELY UNIFORM THICKNESS AN
200 o4z 925 OI% = ABBREVIATIONS HARD 58“&;&"’”%52},2’;] Kg”’ E OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ngiﬁ‘; g;':fn SILT CLAY AR - AUGER REFUSAL MED, - MEDIUM VST - VANE SHEAR TEST ol MEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS,
{BLDR. (CoB.) (GR.) (CSE. 5041 F 5D (5L} (L) BT - BORING TERMINATED MICA. - MICACEOUS WEA, - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. SD. X oy D MODERATEL Y '~ UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK, MAND SPECIMENS CAN BE DETACHED SOF FLANE
OCRAIN MM 305 75 2.8 .25 065  0.005 i BY MODERATE BLOWS.
CPT - CONE PENETRATION TEST NP - NON PLASTIC 74~ PRY UNIT WEIGHT e PENE — "
SizE W 2 3 CSE.~ COARSE ORG. - ORGANIC MEDIUM CAN BE GRODVED OR GOUGED €.85 INCHES DEEP BY FIRM PRESSURE DF KNIFE OR PICK POINT. ——————————E—iT?:‘;Af; mﬁg:";ml;gs& ';E'SHEEA;’E%T”EES’STL“';E‘%DUEE’ . ';‘E’":SEQA?IFUI?LSFSI R 1‘:;;’ g];m ITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST E_ABBREVIATIONS HARD CAN BE EXCAVATED IK SMALL CHIPS TO FEICES 1 JNCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INGH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE l FIELD MOISTURE DPT ~ DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK POINT OF A GEDLOGIST'S PICK. THAN ©.1 FOOT PER 6@ BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SD. - SAND, SANDY S5 - SPLIT SPODN SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) | .
DESCRIFTION F - FINE SL. = SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN SR O raets B e, el OF STRATA NATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLI,~ SLIBHTLY RS - ROEK PIECES CAN BE BROKEN BY FINGER PRESSURE. oo & AR OF .
’ - . - M (SROD) -
SAT FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TCR ~ TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | veRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH m—%%——m%ﬁjﬁ%%%ﬂa EDUFAL o ::“r‘s‘;nggssgm " ?;cuss LIVIBED BY THE
e | viou gy :I:Aﬁi.léHFLﬂyABMENTS w- ‘r’g?wﬂs CONTENT Coh - CALIFORNIA BEARING | sOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T N O STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC - - FINGERNALL.
- SEMISOLID; REQUIRES DRYING TO JOPSO)L (1S, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Reoe oLASTIC L WET - ATTAIN OPTIMUM MDISTURE EOUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING . BEDDING
LASTIC LIMI
pLl - PLA MIT HAMMER TYPEs TERM SPACING TERM BENCH_MARK: BY21-475, -BL- STATION 23+31.74
DRILL UNITS: ADVANCING TODLS: — VERY THICKLY BEDDED > 4 FEET
oM_| OPTIMUM MDISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MDISTURE autovaTic [ MANUAL VERY WIDE MDRE THAN 10 FEET THICKLY BEDDED 15 - 4 FEET
CLAY BITS WIDE 3 70 18 FEET - ELEVATION: 379.92 FT
SL{- SHRINKAGE LIMIT L] woenee MODERATELY CLOSE 170 3 FEET THINLY BEDDED L — :
ORY - @ REQUIRES ADDITIONAL WATER TO D 6' CONTINUDUS FLIGHT AUGER CORE SIZE: CLOSE 216 70 1 FEET ¥ETJKJ¢1$LIS§ES§D agéae N g-;’a FFEET NOTES:
- Y -~ i A .
ATTAIN OPTIMUM MOISTURE [ exess &' HOLLOW AUGERS e VERY CLOSE LESS THAN 8.16 FEET THINLY LAMINATED < 0.008 FEET
PLASTICITY D CME-45C D HARD FACED FINGER BITS -N a2 INDURATION
PLASTICITY INDEX @1 DRY STRENGTH 0 CARBIDE NSER - FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS .
NONPLASTIC &5 VERY LOW [ cve-sse [ ]+ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT CASING || W/ ADVANCER T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 16-25 MEDIUM ,
IGH PLASTICITY b o MORE ity [[] rortasLe HoisT ] wricone STEEL TEETH [ rost HoLE DicoER MODERATELY JNOURATED graINS co o ﬁzﬁﬂﬂgnwgrgnms;mi.e WITH STEEL PROBE;
COLOR [ ricone * TUNG.-CARB. HAND AUGER )
I %] SOUNDING ROD INDURATED GRAING ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
3 [X] core BT DIFFICULT TO BREAK WITH HAMMER.
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GEO_BH_Y7.GPJ NC_DOT.GDT 10M19/12

NCDOT BORE DOUBLE U0071

. NCDOT GEOTECHNICAL ENGINEERING UNIT

Ly BORELOG REPORT

SHEET 8

WBS 34745.1.1 | TiP U-0071 | COUNTY DURHAM | GEOLOGIST Contract Geologist

SITE DESCRIPTION STRUCTURE NO. 3 ON -Y7- (CARR ROAD) OVER EAST END CONNECTOR GROUND WTR (ft
BORING NO. EB1-A STATION 19+12 OFFSET 23 LT ALIGNMENT -Y7- 0 HR. Dry
COLLAR ELEV. 366.6 ft TOTAL DEPTH 303 ft - NORTHING 812,062 EASTING 2,042,436 24 HR. FIAD

WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Contract Geologist

SITE DESCRIPTION STRUCTURE NO. 3 ON -Y7- (CARR ROAD) OVER EAST END CONNECTOR GROUND WTR (ft
BORING NO. EB1-B STATION 19+24 OFFSET 23 ftRT ALIGNMENT -Y7- 0 HR. Dry
COLLAR ELEV. 369.8 ft TOTAL DEPTH 33.6 ft NORTHING 812,099 EASTING 2,042,407 24 HR. FIAD

DRILL RIG/HAMMER EFF.JIDATE SUM3359 CME-450 84% 07/27/2012 ! DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF.JDATE  SUM3359 CME-450 84% 07/27/2012

DRILL METHOD H.S.

Augers HAMMERTYPE Automatic

DRILLER Contract Driller START DATE 09/17/12 COMP. DATE 09/17/12 I SURFACE WATER DEPTH N/A

DRILLER Contract Drilier START DATE 09/17/12 COMP. DATE 09/17/12

| SURFACE WATER DEPTH N/A

L . L
ELEV DE*EE/VE DEPTH BLOW COUNT BLOWS PER FOOT YA 4 5 SOIL AND ROCK DESCRIPTION ELEV %Tgl\i/? DEPTH BLOW COUNT BLOWS PER FOOT SAMP 5 SOIL AND ROCK DESCRIPTION
® 1 " M {ost|osm|ost||0 25 50 75 100 | No. Lol & | Eev.y oerrrn) | ™ | ) | ostt| o5t | o5t |0 25 50 75 100 | No. | /moil &
370 | 370 GROUND SURFACE 0.0
1 N ] [ TRIASSIC RESIDUAL
1 L i | ORANGE-BROWN, CLAYEY SAND
1 L 366.6 GROUND SURFACE 0.0 S R R N
265 i - F TRIASSIC RESIDUAL 365 2 T 5 S +3(.). . T BROVINANS GRAY WICAGESTS 40| .
-+ | — ) - = U ]
T : i ) ORANGE-BROWN, CLAYEY SAND —1 AND SRR, 60
3626+ 40 Al L 1 ORANGE-BROWN, SILTY SAND WITH
+ 6 9 13 . ,,22. D o 2513 as PPN \ .- SOME MICA
360 —-: . .[ . __ 360 17 17 15 PR *32 .
3576 + 90 ol - . 3\: .
L .. - o5
I 72 | 60 |40/0.3 . .l._._._._,--.__._._...._..‘; 357.1 WEATHERED ROCK 4563 T 135 SN
355 I - 100k o (TRIASSIC SANDSTONE) 355 61 19| 23 Y
[P 16.0
506 1 140 L . : BERGWN AND GRAY, MICACEOUS, SANDY
- 0070 .4 . 100,0_5+ 4513 T 185 - CLAY
350 [ o [ 350.1 16.5] 1 350 13 | 22 | 19 Y
i - . TRIASSIC RESIDUAL A 21.0
34761 190 : R I N TAN-BROWN, SILTY SAND N A BROWN, MICACEOUS, SILTY SAND
7
r 17 ] 85 | 44 e Ldrs D 2463 T 235 VA
345 3 R R T T 4 o1sl | 248 5 TR AT A
L A N RED-BROWN TO GREEN-GRAY, : s -] 26.0
2426 + 240 S L < R R NS MICACEOUS, SANDY CLAY o~ - BROWN AND GRAY, SILTY CLAY
-~
X 10 9 10 P ST IR AR M\F aaia T 085 R I e
340 : <. | PN PN PN 340.4 265 340 15 58 X PO e e . ‘\-‘.‘69 C e e .
[ C WEATHERED ROCK N 31.0
2378 + 290 | (TRIASSIC SANDSTONE) . ’ WEATHERED ROCK
" 25 49 [51/0.3 ce . VIVt 363 203 263 T 338 F O O e “' 336.3 (TRIASSIC SILTSTONE) 33.5
i 100/0.68 Boring Terminated at Elevation 336.3 ft IN 60/0.7 60/0.1 NON-CRYSTALLINE ROCK ( e
N WEATHERED ROCK (TRIASSIC ‘ (TRIASSIC SILTSTONE)
A SILTSTONE) Boring Terminated WiTH STANDARD
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PENETRATION TEST REFUSAL at
Elevation 336.2 ft IN NON-CRYSTALLINE
ROCK (TRIASSIC SILTSTONE)




SHEET 9

WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Contract Geologist
SITE DESCRIPTION STRUCTURE NO. 3 ON -Y7- (CARR ROAD) OVER EAST END CONNECTOR GROUND WTR (ft
BORING NO. EB1-C STATION 19+18 OFFSET CL ALIGNMENT -Y7- 0 HR. Dry
COLLAR ELEV. 368.4 ft TOTAL DEPTH 34.4 ft NORTHING 812,081 EASTING 2,042,422 24 HR. FIAD
DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 84% 07/27/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Contract Drilier START DATE 10/09/12 COMP. DATE 10/09/12 l SURFACE WATER DEPTH N/A
DRIVE SAMP. L
ELev| DRIVE |\pepryy  BLOW COUNT BLOWS PER FOOT o SOIL AND ROCK DESCRIPTION
® | “@ | ® |[ost]ost|osf| |0 25 80 75 100 | NO. |/moil ¢
370
1 GROUND SURFACE 0.0
+ T TRIASSIC RESIDUAL
+ I ORANGE-BROWN, CLAYEY SAND WITH
365 T N | SOME MICA
36427 42 Al
1 8 1018 @19 . . . M
1 A NS 6.7
1 b LIGHT BROWN, SANDY SILT WITH MICA
360 T S
3592 92 [P A e e e . e e
T 16121 | 26 PR EEEEY Y 7 S R, M
i . - 11.7
555 T NG LIGHT BROWN TO ORANGE-BROWN,
asa2F 142 N - —— Tk SILTY SAND WITH MICA
1 ....:::.//).s?: M
T -~
350 I P Il
249271 192
T 77 ™ e M
i -
345 T l_ _____ R 23.2
3442 242 WEATHERED ROCK
T 79 | 50 |50/0.4 S (TRIASSIC SILTSTONE)
I _ robioeP
340 T .
339 2 2 2 - . . - - . . - - . - - - - - .
4 64 [36/0.3 PO e e . e e e . 100/0‘53 "
335 T - -
| 334271 342 \ 334.0 34.4
00/0. 100/0.28 Boring Terminated at Elevation 334.0 ft IN

WEATHERED ROCK (TRIASSIC
SILTSTONE)

Tttt Tt
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@ NCDOT GEOTECHNICAL ENGINEERING UNIT @ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 10
WBS 34745.1.1 | TIP U-0071 | COUNTY DURHAM | GEOLOGIST Contract Geologist WBS 34745.1.1 | TIP U-0071 | COUNTY DURHAM | GEOLOGIST Contract Geologist
SITE DESCRIPTION STRUCTURE NO. 3 ON -Y7- (CARR ROAD) OVER EAST END CONNECTOR GROUND WTR (ft) | SITE DESCRIPTION STRUCTURE NO. 3 ON -Y7- (CARR ROAD) OVER EAST END CONNECTOR ~ GROUND WTR (ft)
BORING NO. B1-A STATION 20+54 OFFSET 23 ftLT ALIGNMENT -Y7- 0 HR. N/A | | BORING NO. B1-A : STATION 20+54 OFFSET 23 ftLT ALIGNMENT -Y7- | 0HR. N/A
COLLAR ELEV. 3794 ft TOTAL DEPTH 56.4 ft NORTHING 812,005 EASTING 2,042,306 24 HR. 19.0 | | COLLAR ELEV. 379.4 ft TOTAL DEPTH 56.4 # MORTHING 812,005 EASTING 2,042,306 24 HR. 19.0
DRILL RIG/HAMMER EFF./JDATE SUM3359 CME-450 84% 07/27/2012 | DRILL METHOD NW Casing w/ Core HAMMER TYPE Automatic ‘| DRILL RIG/HAMMER EFF./JDATE SUM3359 CME-450 84% 07/27/2012 DRILL METHOD NW Casing w/ Core HAMMER TYPE Automatic
DRILLER Contract Drifler START DATE 09/13/12 COMP. DATE 09/14/12 ISURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE 09/13/12 COMP. DATE 09/14/12 |SURFACE WATER DEPTH N/A
DRIVE BLOWC 4 LOWS PER FOOT " | | SAMP. L
E(Lfgv E(Lfgv 05(ng = Osf?ur:;ﬂ ] 258‘ ;’:R o | V5 | SOIL AND ROGK DESCRIPTION CORE iLzNE NQ2 __ TO;AL. RUN 17.4 1t I
R . . | i | E MOI} G | ELEV.(ft) DEPTH (ft} Ez;gv ELEV Dsz}?)TH R(}'(J)N RATE R(;:t? R(%D Sﬁl\élP. R(Et():' R(%D 0 DESCRIPTION AND REMARKS
; () (Minfft) | % [ =% : % | % | G| ELEV.(R) DEPTH (f
380 34p4 Begin Coring @ 39.0 ft
E T [ ore %’figﬁgigg;ﬁgf 0.0 SO0 (34 [ 13010 @A) 20 oo QN CRYSTALLINE ROCK
I L. T 1:32/1.0 | 100% | 100% GHT-BROWN-RED, GREEN, AND LIGHT PINK, SLIGHTLY TO
1 - §; RED-ORANGE AND GRAY, SILTY CLAY : 3080 1A 03604 ey Ty o MODERATELY WEATHERED, MODERATELY HARD, WIDE FRACTURE
a7a5 ] ag T N + 1557110 §591 | 6% SPAGING, INDURATED, TRIASSIC SANDSTONE
ars =+ 58 | ® ' N 335 T 140 .8 REC=05%
+ . B M NS T 210/1.0 : RQD=95%
+ -] NY 333.0 T 464 2:30/11.0 3331 RMR=76 (continued) 46.3
e N 1 5.0 |3:0011.0] (5.0) | (4.4) (10.1) RED-BROWN AND DARK GREEN, SLIGHTLY TO MODERATELY
a70 | 3705+ 8.9 e NS T 2:07/11.0 |100% | 88% 100% SEVERELY WEATHERED, MEDIUM HARD, CLOSE TO WIDE FRAGTURE
T T 7 9 —&75 M §_— 330 I 21310 SPACING, MODERATELY INDURATED, TRIASSIC SILTSTONE
1 AW 3680 114 328.0 T 514 7:38/1.0 iU
I oy N ORANGE AND BROWN, SANDY CLAY RTINS QD=6 %
465 |_3655 T 139 Cey N T 2:31/1.0 | 100%| 66% -
T 71712 &35 MONT 325 I 2:3411.0
T . - 2:07H.0
I ' .. ./Z DR A AP §' 323.0 T 564 2:221.0 3230 56.4
5 4 b RO O BPT NF T L [ Boring Terminated at Elevation 323.0 ft IN NON-CRYSTALLINE ROCK
? o e 1R —— S IR I B v %- T C (TRIASSIC SILTSTONE)
1 1 I I R UV w L T , -
T - - § I i
I % N I -
] 355 3555 239 [ \— 1N |
i -+ 5 7 7 w \— -+ =
. T o N
T b NS T .
; 4 <o b \_ T N
350 350 5—_-: 28 9 3 5 10 o e [ - PR . e e « s . , N - 350~0 29.4 1 N
1 N I T M - DARK RED-BROWN AND GRAY, SILTY -+ -
1 S R PR N N ' CLAY + -
+ WEATHERED ROCK T r
345 | 3465 T 330 (TRIASSIC SILTSTONE) _ T C
=+ 39 |61/04 :
-+ . 100/0. -1 :—
: 3405 T 389 38.9 T C
: 0 =+ 60701 501019 NON-CRYSTALLINE ROCK I C
T R N RIS BRI LIGHT-BROWN-RED, GREEN, AND LIGHT T N
: T RS-1 PINK, SLIGHTLY TO MODERATELY I A
; T WEATHERED, MODERATELY HARD, I -
f 335 I WIDE FRACTURE SPACING, INDURATED, I -
T TRIASSIC SANDSTONE I L
1 REC=95% 46.3 + A - L
T RQD=96% 1 L
I RMR=76 + -
330 I RED-BROWN AND DARK GREEN, + -
o~ T SLIGHTLY TO MODERATELY SEVERELY T —
5 + WEATHERED, MEDIUM HARD, CLOSE TO ! T r
S + WIDE FRAGTURE SPACING, ; T -
Sl 205 T MODERATELY INDURATED, TRIASSIC i T -
5 T SILTSTONE A T C
8 T REC=100;/0 56.4 ] + o
RQD=76% A T -
8, 1 r : \ RMR=568 / A 4 L
g £ B Boring Terminated at Elevation 323.0 ft IN ;' + =
2 T - NON-CRYSTALLINE ROCK (TRIASSIC : + -
& 1 C SILTSTONE) : + =
;| T - :: :
T e - il
z T I _
i — i £ -
o 1 R |
wur 1 =+ -
(D; T r : 4 -
5 I C ] T -
> T - 2 I o
w -+ -
@ + L I T r
2 ) -+ -
5] T B ; + -
ja] L = - 1
w 4 i -+ -
4 I~ : 4 -
o 4 - |
m 4 | 4 -
= i . a£ |
le] + - .
a , I i




L& BORELOG REPORT

= NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 11

WBS 34745.1.1

| TIP U-0071 | COUNTY DURHAM | GEOLOGIST Contract Geologist
SITE DESCRIPTION STRUCTURE NO. 3 ON -Y7- (CARR ROAD) OVER EAST END CONNECTOR GROUND WTR (ft
BORING NO. B1-B STATION 20+64 OFFSET 23 ftRT ALIGNMENT -Y7- 0 HR. Dry
COLLAR ELEV. 382.6 ft TOTAL DEPTH 39.6 ft NORTHING 812,044 EASTING 2,042,278 24 HR. Dry

WBS 34745.1.1 TIP U-0071 ' COUNTY DURHAM GEOLOGIST Contract Geologist

SITE DESCRIPTION STRUCTURE NO. 3 ON -Y7- (CARR ROAD) OVER EAST END CONNECTOR GROUND WTR (ft
BORING NO. EB2-A STATION 21+82 OFFSET 23 #LT ALIGNMENT -Y7- 0 HR. Dry
COLLARELEV. 380.2 ft TOTAL DEPTH 38.4 ft NORTHING 811,955 EASTING 2,042,188 24 HR. FIAD

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFFJDATE SUM3359 CME-450 84% 07/27/2012 DRILL METHOD H.S.

Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./JDATE SUM3359 CME-450 84% 07/27/2012 | DRILL METHOD H.S. Augers

DRILLER Contract Driller START DATE 08/14/12 COMP. DATE 09/14/12

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller START DATE 09/12/12 ‘ COMP. DATE 09/13/12

SURFACE WATER DEPTH N/A

GEOQ_BH_Y7.GPJ NC_DOT.GDT 10/19/12

NCDOT BORE DOUBLE U0071

PR DO DTS TN VO B
-ttt

DRIVE co ER FOO SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| ELev |PEITH BLOW COUNT BLOWS PER FOOT v ) SOIL AND ROCK DESCRIPTION E('-fgv ELEv (PEPTH s 0 SOIL AND ROCK DESCRIPTION
@® | "@ | ® {os|ost|ost]||0 25 50 75 100 | NO. |/oi| G | Etev. @ DEPTH () @ | ® |osr|osm|ost]|0 25 50 : 00 | NO. |/moll 6
385 | 385 L
T [ 3626 GROUND SURFAGE 0 I :
s T S TRIASSIC RESIDUAL T -
380 + - et TAN-BROWN, CLAYEY SAND WITH 380 4 - 3802 GROUND SURFACE 0.0
T i S TRAGE MICA T —T TRIASSIC RESIDUAL
2781 T 45 I S + 1 LIGHT TAN-BROWN, SILTY SAND WITH
T 57 8 | 10 ‘& D KT I Sl SOME MICA
a75 1 A\ 7] 3756 70| | g 3762 L 40 = = . "
+ ! [iGHT GRAY, MICACEOUS, SANDY SILT 4 @11
37311 95 s A i :;:
1 e § az123 0 i
370 T ,, 370 T 4 5 5 a0 M
asa1 T 145 . ’ 4 RS N 368.7 11.5
1 S EE 4l y 1 e N BROWN, MICACEOUS, SANDY CLAY
1 ) 366.6 17.0 3602 L 140 ] N §_
365 -+ // [IGHT GRAY, MICACEOUS SILT SAND 365 -+ )‘” w N s
seatltes | | AL T LY I n BROWN AND GRAY, MICACEOUS, SLTY
1 6 .@o- M 1 R A NG CLAY
+ A - L 3606 220 3612 1 190 4 — 4t N D NG
360 1 . GRAY, MICAGEOUS, SANDY SILT 360 1 p2s N g s
asa1loas | L L oo SN T B vddabonl eueetasionk B . ' WEATHERED ROCK '
1 | ... w I = (TRIASSIC SILTSTONE)
4 N e 355.6 27.0 3562 1 240 4 e toris
855 4+ ==L GRAY AND RED-BROWN, MICACEOUS, 3585 4 : >
2531 T 295 Ca e TN SILTY CLAY 1 4
T 18 | 30 | &8 \\?88 M I
I 3512 T 200 2
350 T [ 3506 WEATIERED ROOK 320 | 350 T [oomg 10000, .
481 T 245 ce e ’ = (TRIASSIC SILTSTONEY T - 3457 315
R I (TRIASSIC SILTSTONE)
T 60 40/0.2 TN | ¥ L 2
1 3462 1 340
345 1 % 345 T 100/0.4 100/0.
3431 1 308 e ] 343.0 39,6 T
60/0.1 60/0.1 Boring Terminated WITH STANDARD 2418 L 384 s | 341.8 38.4
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Elevation 343.0 ft IN NON-CRYSTALLINE
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PENETRATION TEST REFUSAL at
Elevation 341.8 ft ON NON-CRYSTALLINE
ROCK (TRIASSIC SANDSTONE)
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WBS 34745.1.1 TIP U-0071 COUNTY DURHAM

GEOLOGIST Contract Geologist

[ TIP U-0071 [ COUNTY DURHAM | GEOLOGIST Contract Geologist
SITE DESCRIPTION STRUCTURE NO. 3 ON -Y7- (CARR ROAD) OVER EAST END CONNECTOR GROUND WTR (ft
BORING NO. EB2-B STATION 21+94 OFFSET 23 ft RT ALIGNMENT -Y7- 0 HR. 415
COLLARELEV. 379.6 ft TOTAL DEPTH 44.5 ft NORTHING 811,992 EASTING 2,042,159 24 HR. Dry

SITE DESCRIPTION STRUCTURE NO. 3 ON -Y7- (CARR ROAD) OVER EAST END CONNECTOR

BORING NO. EB2-C STATION 21+85 OFFSET CL ALIGNMENT -Y7-

COLLAR ELEV. 380.0 ft TOTAL DEPTH 29.9 ft NORTHING 811,875 EASTING 2,042,177

GROUND WTR (ft
0 HR. Dry
24 HR. FIAD

DRILL RIG/HAMMER EFF/JDATE SUM3359 CME-450 84% 07/27/2012 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF.JDATE  SUM3359 CME-450 84% 07/27/2012 DRILL METHOD H.S. Augers

HAMMER TYPE Aufomatic

DRILLER Contract Dritier START DATE 09/12/12 COMP. DATE 09/12/12 i SURFACE WATER DEPTH N/A

DRILLER Contract Driller START DATE 10/09/12 COMP. DATE 10/09/12

| SURFACE WATER DEPTH N/A

ELEV %TQ/\I/E DEPTH BLOW COUNT BLOWS PER FOOT savp.|§

® 1 @ | ® [ostt|ost|os] |0 25 50 75 100/ | NO. | /ol

L
o} SOIL AND ROCK DESCRIPTION
G ELEV. (ft) DEPTH (ft)

eLev| PRIVE [peptHl  BLOW COUNT BLOWS PER FOOT SAMP.

ELEV
® 1 @ | ® |ost|osn|ost||0 25 §0 75 1001 | NoO. | /Mol

L
0 SOIL AND ROCK DESCRIPTION
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100/e. 100/0. Boring Terminated at Elevation 335.1 ft IN
WEATHERED ROCK (TRIASSIC
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60/0.0%" Boring Terminated WITH STANDARD
’ PENETRATION TEST REFUSAL at
Elevation 350.1 ft ON NON-CRYSTALLINE
ROCK (TRIASSIC SILTSTONE)
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE No. _34745.11 (U~0071)

F.A. PROJ. NHF-76-1(2)

COUNTY _DURHAM

PROJECT DESCRIPTION _ DURHAM EAST END CONNECTOR FROM

NC 147 (BUCK DEAN FREEWAY) TO NORTH OF NC 98

SITE DESCRIPTION _STRUCTURE NO.4 ON -Y4- OVER EAST END

CONNECTOR

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE STATE PROJECT REFBRENCE NO. SHEET | ToTal
N.C. 34745.1.1 (U-007D 1 9

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE {NVESTIGATION ON WHICH )T IS BASEC WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FELD BORING 1.0GS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENY OF TRANSPORTATION,
GEQTECHNICAL ENGINEERING UNTT AT (919) 707-6850, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT,

CENERAL SOL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAWABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSLRFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE, THE LABORATORY SAMPLE DATA AND THE W SITU (N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABALITY INHERENT IN YHE STAMDARD TEST METHCD,

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED N THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIFITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMNARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DFFERENT, FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENYS FOR FINAL DESIGN
INFORMATION ON TRHIS PROJECT. THE DEPARTMENT DQES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR AGCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED, THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE 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 DFFERING FROM
THOSE INDICATED I THE SUBSURFACE {NFORMATION. :

PERSONNEL
N.D. MOHS

SUMMIT

INVESTIGATED BY_N.D. MOHS

CHECKED BY, N.T. ROBERSON
SUBMITTED BY__ N.T. ROBERSON
DATE OCTOBER 2012




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

34745.L1{U-007D) 4

SOIt. DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOJL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS

THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

16@ BLOWS PER FDOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7208, ASTM D-1686) SOIL.
CLASSIFICATION 15 BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND DTHER PERTINENT FACTORS SUCH

WELL GRADED - INDICATES A GDDD REPRESENTATION OF PARTICLE SIZES FROM FINE_TO COARSE.

UNIFDRM ~ INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

PODRLY GRADED)

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

ANGULARITY OF GRAINS

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

8|

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

PT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO DR LESS THAN 8.1 FOOT PER 8@ BLOWS,

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

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

ABUIFER - A WATER BEARING FDRMATION OR STRATA,

ARENACEOUS - APPLIED TO RDCKS THAT HAVE BEEN DERIVED FROM SAND DR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED DF CLAY MINERALS,

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

ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE

CALCAREOUS {(CALC.) - SO0ILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

PI OF A-7-5 SUBGROUP IS = LL - 3@ ; Pl OF A-7-6 SUBGROUP 1S > LL - 3@

SPRING OR SEEP

CONSISTENCY OR DENSENESS

MISCELLANEQUS SYMBOLS

SPT
@y orom  TesT BORING
¥ST PHT

AUGER BORING SPT N-VALUE

TEST BORING
W/ CORE
O-
@D—

CORE BORING SPT REFUSAL

ROADWAY EMBANKMENT (RE)
WITH SOIL DESCRIPTION
SOIL 8YMBOL
N ARTIFICIAL FILL (AF) OTHER
THAN ROADWAY EMBANKMENT
— —

INFERRED SOIL BOUNDARY MONITORING WEL.L

INFERRED ROCK LINE PIEZOMETER
INSTALLATION

#Twer?  ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR
INSTALLATION

25/026 DIP & DIP DIRECTION OF

ROCK STRUCTURES CONE PENETROMETER TEST

® 0 > S-O®

L} SOUNDING ROD

MODERATELY ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
SEVERE AND DISCOLODRED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH

MDD, SEV.)

AND CAN BE EXCAVATED WITH A GEOLOGIST‘S PICK. ROCK GIVES ‘CLUNK' SDUND WHEN STRUCK.
IF _TESTED, WOULD YIELD SPT REFUSAL

SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
(SEV.) IN STRENGTH TG STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME

EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
IF_TESTED, YIELDS SPT N VALUES ) 108 BPF

VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED DR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
(v SEV.) THE MASS 1S EFFECTIVELY REDUCED TO SDIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK

COMPLETE

REMAINING, SAPROLITE 15 AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR
VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YJELDS SPT N VALUES < 16@ BPF

ROCK REDUCED TO SOIL. RDCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
SCATTERED CONCENTRATIONS, OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 18
ALSO AN EXAMPLE.

ROCK HARDNESS

ABBREVIATIONS

RANGE OF STANDARD RANGE OF UNCORFINED
PRIMARY SOIL TyPE | COMPACINESS O |peneTRATION RESISTENCE| — COMPRESSIVE STRENGTH
(N-VALUE) TONS/FTR )
GENERALLY VE%D;';DSE \ ;; "
GRANULAR MEDIUM DENSE 12 10 30 N/A
MATERIAL Doz 16 10 30
(NON-COHESIVE) Vb DENSE o
VERY SOFT 2 <8.25
GENERALLY SOFY . 270 4 2.25 TO .58
SILT-CLAT MEDIUM STIFF 4708 8.5 70 1.0
MATERIAL STIFF 871015 L 10 2
(COHESIVE) VERY STIFF 16 TD 3@ 2 10 4
HARD 530 >4
TEXTURE OR_GRAIN SIZE
LS. STD, SIEVE SIZE 4 10 40 50 200 270
OPENING (MM) 476 2060 042 825 0076 953
BOULDER COBBLE GRAVEL cgzﬁgs ;;’;ED SILT cLay
(BLDR) (COB.) ©R) o, et (5L €L
GRAIN MM 305 7% 2.0 .25 0.05 2.005
SIZE N 12 3

SOIL. MOISTURE - CORRELATION OF TERMS

SOIL MOISTURE SCALE FIELD MDISTURE

GUIDE FOR FIELD MOISTURE DESCRIPTION

AR - AUGER REFUSAL
BT - BORING TERMINATED

MED. - MEDIUM
MICA. -~ MICACEOUS

VST - VANE SHEAR TEST
WER. - WEATHERED

CL.- CLAY MOD. -~ MODERATELY 7Y - UNIT WEIGHT

CPT -~ CONE PENETRATION TEST NP ~ NON PLASTIC ?:1— DRY UNIT WEIGHT
€SE, - COARSE ORG. ~ DRGANIC

DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST SAP, - SAPROLITIC S - BULK

e - VOID RATIO SD. - SAND, SANDY §8 - SPLIT SPOON

VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REOUIRES

SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.

HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED

TO DETACH HAND SPECIMEN.

MODERATELY CAN BE BCRATCHED BY KNIFE OR PICK., GOUGES DR GROOVES TO @.25 INCHES DEEP CAN BE

HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED

BY MODERATE BLOWS, =
MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
HARD CAN BE EXCAVATED IN SMALL CHIPS TD PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE

POINT OF A GEDLOGIST'S PICK.

SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM

CORE_RECOVERY (REC,) - TDTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE

DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT ~ A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR DRIGINAL POSITION AND DISLODGED FROM

FLOOD PLAIN (FP)~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM,

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE: TH; AgGUL:RIQJ‘BgguﬁgsgﬂggsﬁoggngmL CRAINS 1S DESIGNATED BY THE TERMS: ANGULAR, VEATHERED fﬁ% ON-CORST AL PLATN FATERIAL THAT WOULD YIELD SPT N VALUES > 100
VERY STIFF, BRALSATY (LA YOST WITH WTERBEDOED FUE SAKD LAERSHBHLY PLASTIG 475 SUBANGUL AR " D ROCK (4R 5= 554 Blon
BLOWS PER FOOT IF TESTED.
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLINE FINE 70 COARGE GRAIN JGNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK. (GRS WDULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 35 PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE, GNEISS, BABBRO, SCHIST, ETC.
) FINE 10 COARSE GRAIN METAMORPRIC AND NON-COASTAL PLAIN
GROUP A-1 A-3 A2 aefaslaelar]ataz |44sns COMPRESSIBILITY ggEKC?J%ALUNE SEDIMENTARY ROCK THAT WOULD YEID SPY REFUSAL IF TESTED. RDCK TYPE
CLASS, 2] a3 | ABA7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 3 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE,
AT MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 3i-58 COASTAL_PLAIN CDASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK, BUT MAY NOT YIELD
SYMBOL NN HIGHLY COMPRESSIBLE LIGUID LIMIT GREATER THAN 50 (SCEP?IMENTARY ROCK : [} SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
R " PERCENTAGE OF MATERIAL L B e PTG
s zeg GRANULAR| 7)oy ?gg ORGANIC MATERIAL GRgr;?tQR SlLTSD;LCSLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
a SOILS SRR SRR TR ING, ROCK RINGS UNDER
= 200 |15 Mx |25 Mx|10 Mx|35 Mx)35 |35 mx[as mx[3s Mnl3s r3s maf3s MmN SOILS TRACE OF ORGANIC MATTER 2-3% 3 - 5% TRACE 1-10% FRESH ag;;;?EEHE;;?;?EIL]SNSR]GHT' FEW JOINTS MAY SHOM SLIGHT STAIN : HORIZONTAL.
LI0UID EIMET uoToTELRE TDERLGvag:cMﬁTcTER P o LITTLE - o VERY SLIGHT ROCK GENERALLY FRESH, .JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, y
46 Mx[41 M |48 Mx |41 M |48 HX |41 M8 48 HX{ 40 MY WITH MODERA AN 6 - 10% 12 - 20y SOME 20 - 35% d * ’
PLASTIC TIiEX | & MX NP {15 mx 30 MxJit v 0t 1 fio e (e mcfit s |10 MK sons HIGHLY ORGANIC 10 >20% IGHLY 357 Al v v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITTLE DR HIGHLY HIGH N ABOVE OF A CRYSTALLINE NATURE,
INDEX 3 ] @ MODERATE .
GROUP 4 M |8 MK [12 HX)I6 HX|No MY} COUNTS OF ggf,_ﬁsmc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPES|STONE FRASS.\_ o o1y Ty DR cLAVEY STr | cLavey DRGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (LY 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANJTDID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, D GRAVEL AND SAND | Sp. s MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
WATERIALS | swp |OPND s | SOl A A STATIC WATER LEVEL AFTER _24 HOURS
TR : MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
N Zpw MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
FAIR TO PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA g ) PARENT MATERIAL.
s a4 EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE ’ DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU]” WITH FRESH ROCK.

FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

THE FIELD,
JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION DF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
TS LATERAL EXTENT. ’

LENS - A'BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
MOTTLED {MOT.) - JRREGULARLY MARKED WITH $POTS OF DIFFERENT COLORS. MOTTLING IN
SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM.

RESIDUAL RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK BUALITY DESIGNATION (RQD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TD DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE. . '

SAPROLITE (8AP.) - RESIOUAL SDIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
PARENT ROCK.

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK DF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT DR
SLIP PLANE.

STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (PT)- NUMBER OF BLOWS (N OR BPF}OF

A 148 LB. HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FODT INTD SOIL WITH
A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL )S PENETRATION EQUAL TD OR LESS
THAN ©.1 FOOT PER 601 BLOWS.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

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

EXTREMELY INDURATED

(ATTERBERG LIMITS) DESCRIPTION - FINE SL.- SILT, SILTY o7 - SHELBY TUBE FROM DHIPS 10 SEVERAL INCHES IN SIZE BY MDDERATE BLOWS OF A PICK POINT. SHALL, THIN STRATA CORE_RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SLL~ SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUN AND EXPRESSED AS A PERCENTAGE.
; ' N R N - 3
SATY FROM BELOW THE GROUND WATER TaBLE | FRAC. - FRACTURED, FRACTURES e ot Ra _REEETFPO‘;C&DBTE%E?’— VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S B Y et 1o . CALATER THAN 4 INCHES DIVIDED Y THE
PLAsnIEL - LI0uID LIMIT - HIGHLY v pheik SOFT ETN?E%RNEAIILN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T T N Reone s A TaGE.
SEMISOLID; REDUIRES DRYING T0 - JopsolL (7s) - CE SOILS USUALLY CONTAINING ORGANIC MATTER.
R " VET - ATTAIN OPTINUM MOISTURE EOUIPMENT USED ON SUBJECT PROJECT FRACTURE _SPACING BEDDING SURFA R
C LMD S
el PLASTIE LT : HMMER TrPE: TERY SPACING LAY THICKNESS BENCH MARK: BL-UIB: -BL- STATION_105+29.98
DRILL UNITS: ADVANCING TOOLS: e VERY THCKLY BEDDED s 4 FEET
oM | OPYIMUM MOISTURE ~ MDIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE [ carsms puToMATIC [ MANUAL wlDEY 1DE 210?5 lTam‘l\:NE El$ FEET THICKLY BEDDED 15 - 4 FEET
st SHRINKAGE LIMIT D MOBILE B- MDDERATELY CLOSE 1710 3 FEET THINLY BEDDED 046 - 1.5 FEET ELEVATION: 378.68 FT.
B o : VERY THINLY BEDDED 8.63 - 0.16 FEET
REGUIRES ADDITIONAL WATER TO L] & continuous FLionT eucer CORE SIZE: CLOSE .16 TO I FEET NN ATED D008 - B0 FEET NOTES:
- DRY - @ [ ees VERY CLOSE LESS THAN 8.15 FEET THICKLY LAMINATE
ATTAIN OPTIMUM MOISTURE & HOLLOW AUGERS 8 . THINLY LAMINATED < 0.008 FEET
PLASTICITY D CME-45C HARD FACED FINGER BITS [ INDURATION
PLASTICITY INDEX 1) DRy STRENGTH ] 1ont-careioe msers FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC 6-5 VERY LOW [ cre-sse H FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 818 SLIGHT D CASING D W/ ADVANCER HAND TO0LS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED PLASTICITY 15-26 MEDIUM . : )
HIGH PLASTICITY 2% I MORE i [] rorvabLE HotsT [ wcone_ +steec teE™ [ post HoLE Dieser MDDERATELY INDURATED GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PRDBE;
[ e NG (] wao avser BREAKS EASILY WHEN HIT WITH HAMMER.
ONE * TUNG.-CARB.
COLOR CME-450 0 [ sounoms noo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
0 CORE BIT 0 DIFFICULT TO BREAK WITH HAMMER.

REVISED 09/23/09
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~ W NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 7

: LLyV BORELOG REPORT

WBS 34745.1.1 { TIP U-0071 | COUNTY DURHAM | GEOLOGIST Contract Geologist WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Contract Geologist

SITE DESCRIPTION STRUCTURE NO. 4 ON -Y4- OVER EAST END CONNECTOR GROUND WTR (ft) | SITE DESCRIPTION STRUCTURE NO. 4 ON -Y4- OVER EAST END CONNECTOR GROUND WTR (ft
BORING NO. EB1-A STATION 30+66 OFFSET 25ftLT ALIGNMENT -Y4- 0 HR. 33.6 | | BORING NO. EB1-B STATION 31+55 OFFSET 42 ft RT ALIGNMENT -Y4- 0 HR. 25.0
COLLAR ELEV. 379.8 ft TOTAL DEPTH 386 ft NORTHING 810,135 EASTING 2,042,915 24 HR. N/A| | COLLAR ELEV. 378.2 ft TOTAL DEPTH 44.1 ft NORTHING 810,024 EASTING 2,042,904 24 HR. 24.0

DRILL RIG/HAMMER EFF./JDATE SUM3353 CME-450 84% 07/27/2012 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF/DATE SUM3359 CME-450 84% 07/27/2012 DRILL METHOD H.S. Augers HAMMERTYPE Automatic

DRILLER Contract Drilier

START DATE 09/20/12

COMP. DATE 09/20/12

i SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 09/26/12

COMP. DATE 09/26/12

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW GOUNT BLOWS PER FOOT SAMP. L
ELEV) Erey |PERTH . VK SOIL AND ROCK DESCRIPTION E | ELEV [T 6 » 5 - 0 SOIL AND ROCK DESCRIPTION
G (ft) () 0.5ft | 0.5ft | 0.5t | |0 2|5 510 715 10 NO. Moll G ELEV. (f) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft 7 \ ; 100 NO. mMoll 6
380 379.8 GROUND SURFACE 0o | 380 B
Iy 1 TRIASSIC RESIDUAL T
| I e BROWN TO ORANGE-BROWN, I - %T/?SUS';‘? ;féjs';fgﬁﬁf 0.0
I Cf MICACEOUS, CLAYEY SAND 4 S
ezl as L | Sk ) 1 Tl ORANGE-BROWN, CLAYEY SAND WITH
| 375 T &1\‘1 w s o 875 | ssd 4o . i [ SOME MICA
| 1 TN BROWN AND GRAY, SILTY GLAY 1 : ‘&1‘9‘ M .
3712 1 886 A N 1 . f\’\ BROWN AND GRAY, SILTY CLAY WITH ’
370 I 8| 1422 a3 w 370 | oot gy TRAGE FINE SAND AND MICA
L A I 368.7 114 T o et o - 1 RN IR M
I i sonbaniend : WEATHERED ROCK 1 DN GA R . o
| 2662 T 136 - (TRIASSIC SANDSTONE) + B e T WEATHERED ROCK :
365 I 15 [85/0.3 100%0. 365 | peqet 437 (TRIASSIC SANDSTONE)
+ - T 6 |40 [60/0.3 Cee
+ .- + - 100/0.59
| 3612 T 186 o0 o T T
! 360 } 360
| T A _.______1_0%).'_ 358.7 21.1 BASFABT | D Rt
!I 1 e e IT TRIASSIC RESIDUAL 1 . Jodro; sr
| 1 I I | L OWN TO TAN-BROWN, SIL L p——t e ] :
| ase2 206 | SR DR ST RO ot v e SILTY I o TRIASSIC RESIDUAL
355 T T57| 24 | 28 - W 855 | oiel oo | TAN, BROWN AND ORANGE, SILTY SAND
1 e R T 77 13 51 P . *34 . I~Sat, WITH SOME MICA
T AR R A W T N I T
3512 | 286 A L 1
350 T 45 | 30 | 32 R 62 w = 350 1 \
4 P e o e ] 1. 348.7 31.1 349.4 i 287 17 19 71 .. \ . .. Sat
Ik - . - WEATHERED ROCK i . !59\ ..
| upofae | | :74 - (TRIASSIC SILTSTONE) T M
| 218 T ' 100/0.79 — 48 | suas~taaz N
T . i pa 3| 27 | 43 70 Sat.
3417: a .. :3412 585 I B I IR 36.2
" : T WEATHERED ROCK
_: 60/0.0 60/0.087 R Boring Terminated WITH STANDARD 340 T (TRIASSIC SANDSTONE)
T C PENETRATION TEST REFUSAL at . 23957 387 575307 .
I i Elevation 341.2 ft ON NON-CRYSTALLINE 1 : : 100,0,9+
I N ROCK (TRIASSIC SILTSTONE) 1 S
T ™ 335 334 51T 437 441
T L T 100/0. 1001049 N Boring Terminated at Elevation 334.1 ft IN
T L 1 r WEATHERED ROCK (TRIASSIC
I ) 1 - - - SANDSTONE)
o 1 L 1 L
g 1 L I C
S 1 _ 1 L
C I - I _
[a]
Q T r T o
= + - 4 L
(o]
DI T -~ T -
2 T i T L
4 — — — —
: T i T I
(D. -+ — - 4 -
‘>’I T - 1 L
z 1 i 1 i
m' —t b —ta —
(o] - - 4 -
w
(D] T - 4 L
5 L L I -
o
5 I _ I -
B T - ~+ -
m T - - -
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3 1 [
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iy I -
o 4 I 4. -
m
o T i i -
o 4 » 1 I
[}
8 ] L 1 L
p=4




NCDOT BORE DOUBLE U0071

GEO_BH_Y4.GPJ NC_DOT.GDT 10/22/12

A\ NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT

SHEET 8

WBS 34745.1.1 [ TIP U-0071 [ COUNTY DURHAM | GEOLOGIST Contract Geologist

SITE DESCRIPTION STRUCTURE NO. 4 ON -Y4- OVER EAST END CONNECTOR GROUND WTR (it
BORING NO. B1-A STATION 32+08 OFFSET 16 ftLT ALIGNMENT -Y4- 0 HR. 19.0
COLLAR ELEV. 370.2 ft TOTAL DEPTH 44.5 ft NORTHING 810,012 EASTING 2,042,982 24 HR. 175

WBS 34745.1.1 TIP U-0071 COUNTY DURHAM GEOLOGIST Contract Geologist

SITE DESCRIPTION STRUCTURE NO. 4 ON -Y4- OVER EAST END CONNECTOR GROUND WTR (ft]
BORING NO. B1-B STATION 32+57 OFFSET 34 ftRT ALIGNMENT -Y4- 0 HR. 20.0
COLLARELEV. 369.3 ft TOTAL DEPTH 44.5 ft NORTHING 809,943 EASTING 2,042,969 24 HR. 21.0

DRILL RIG/HAMMER EFF./JDATE SUM3359 CME-450 84% 07/27/2012

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./JDATE  SUM3359 CME-450 84% 07/27/2012

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 09/26/12

COMP. DATE 09/26/12

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 09/27/12

COMP. DATE 09/27/12

| SURFACE WATER DEPTH N/A

DRIVE BLOW FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L
ELEV| gy DERTH COUNT BLOWS PER . \AE SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(th’)TH 6 25 6 25 0 0 SOIL AND ROGK DESCRIPTION
® 1 @ M | osf| o5t ot |0 25 50 75 100| [ No. | /moil 6 | Eev.m DEPTH (f) ) 0.5ft | 0.5ft | 0.5ft , , 1 1 NO. { /moll 6
370
375 - 360.3 GROUND SURFACE 0.
T T N TRIASSIC RESIDUAL
T T : { : LIGHT GRAY, SANDY SILT
+ 370.2 GROUND SURFACE 0.0 3654 T 3.9 S
370 365 i 364.9 .
1 f TRIASSIC RESIDUAL T 22 | 50 |50/0.4) = . ! WEATHERED ROCK A4
T I LIGHT GRAY, SAl\t;IlIEé}YA SILT WITH SOME I 1000 (TRIASSIC SANDSTONE)
VR PP I N N RS I
3 e e PR 3604 T 89
£ + *42 20 =+ 27 (73003
4 C e .. .. / . 4 .. . 100/0.
4 I A 4 P R 3567.9 11.4
aal 4T 88 A I I I TRIASSIC RESIDUAL
T T3 e A ass 4t 130 BROWN AND GRAY, SILTY GLAY WITH
360 4 @35 . s 355 == STt T 42 M SOME SAND AND MICA
I R : . LIGHT GRAY TO LIGHT BROWN, SILTY 1
4564 T 138 R I SAND WITH MICA I
355 I 11 15 22 L B r 350 |-3580 47T 189
1 ; 353.9 16.3 1 019 ] 24 @'
I \ 4 N GRAY AND BROWN, SILTY CLAY WITH T I I I, 347.9 21.4
it st 188 N TRACE SAND AND MICA I 7] WEATHERED ROCK
550 T 55010 " §L o4 | 3454 T 230 . = (TRIASSIC SANDSTONE AND SILTSTONE)
T N 3489 21.3 T 100/0.9 - -10(.)/0:5“ <
I LIGHT GRAY TO LIGHT BROWN, SILTY I L
adsd t 38 SAND WITH MIGA AND TRACE CLAY I =
+ 22 | 38 | 47 Sat 340 L3404 T 289 S
345 : ¥
I - iso v T 50 [10/0.0 10000,
I ) C WEATHERED ROCK I X
urafonnl | -l L (TRIASSIC SANDSTONE) I Z
T B 100/0. B 3354 1 339 e
340 1 - 335 =+ 00/0.4 T7100/0. 4
aeaTaas | | SR r T+ —
335 I : 10000, L 330 | 33044 389 >
+ e e P e e e . P 9? L - 4 43 |57/0.3 . 100/0. B
4314 T 388 _ i A
330 I [0 S SR NASRR B 100@ N 326 | 82841 439 e A_3248 445
1 T R T e L 1 - 100/0. n Boring Terminated at Elevation 324.8 ft IN
1 . L X B WEATHERED ROCK (TRIASSIC
U o L I o L SILTSTONE)
3 B5 135/0.9 .. 7._ L. 325.7 _ 44.5 4 L
+ 100/0. - Boring Terminated at Elevation 325.7 ft IN -+ -
+ L WEATHERED ROCK (TRIASSIC 1 L
+ L SANDSTONE) + -
| I L I L
| I N I L
1 L 1 L




A NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT

SHEET 9

WBS 34745.1.1

TIP U-0071

COUNTY DURHAM

GEOLOGIST Contract Geologist

GEO_BH_Y4.GPJ NC_DOT.GDT 10/22/12

NCDOT BORE DOUBLE U0071

WBS 34745.1.1 _ | TIP U-0071 | COUNTY DURHAM | GEOLOGIST Contract Geologist

SITE DESCRIPTION STRUCTURE NO. 4 ON -Y4- OVER EAST END CONNECTOR GROUND WTR (ft
BORING NO. EB2-A STATION 33+38 OFFSET 27 ftLT ALIGNMENT -Y4- 0 HR. 17.0
COLLAR ELEV. 362.1 ft TOTAL DEPTH 29.8 ft NORTHING 809,913 EASTING 2,043,066 24 HR. FIAD

SITE DESCRIPTION STRUCTURE NO. 4 ON -Y4- OVER EAST END CONNECTOR GROUND WTR (ft
BORING NO. EB2-B STATION 33+86 OFFSET 27 ft RT ALIGNMENT -Y4- 0 HR. Dry
COLLARELEV. 3585 ft TOTAL DEPTH 29.3 ft NORTHING 809,842 EASTING 2,043,053 24 HR. 5.8

DRILL RIGIHAMMER EFF.JDATE SUM3359 CME-450 84% 07/27/2012 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF.JDATE SUM3359 CME-450 84% 07/27/2012 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Contract Driller START DATE 09/28/12 COMP. DATE 09/28/12 | SURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE 09/27/12 COMP. DATE 09/27/12 SURFACE WATER DEPTH N/A
DRIVE BL o) ooT SAMP. L DRIVE BLOW COUN BLOWS PER FOOT SAMP. L
ELﬁEV ELEV D‘:Zf':)TH OW COUNT BLOWS PERF . \/ 0 SOIL AND ROCK DESCRIPTION E('-fgv ELEV DE(%TH Low T s 5 _ AP, ) SOIL AND ROCK DESCRIPTION
® | " 0.5ft | 0.5t | 0.5 | |0 25 50 75 1001 | NO. | voll o | eev.@ ) DEPTH (R) (ft) 0.5t | 0.5t | 0.5ft | |0 2 | 75 100] | NO. | /moil G
365 | 360 N
T L + L 358.5 GROUND SURFACE 0.0
T [ 3621 GROUND SURFACE 0.0 T R = TRIASSIC RESIDUAL
T [y TRIASSIC RESIDUAL :: . | \" BROWN AND GRAY, SILTY CLAY WITH
360 I | BROWN AND GRAY, SILTY CLAY WITH 355 | ars7 L ag I NS SOME FINE SAND AND MICA
I T TRAGE SAND T 76 | 27 . } N
3580 1 39 42 W NY
T 0| 13 | 15 l‘za- ax I I N
i S 355.7 6.4 i c N
355 I N GRAY, MICACEOUS, SANDY SILT 380 | a407-1 88 £ N
35327 89 NGO ] 1| 14 | 18 €2 - | - m NF
T ™0 @2 L TN ] Nol N
1 DA 350.7 1.4 ] SN §_
350 xI WEATHERED ROCK 345 | 34474138 ~ NJ-
adno T 120 C .- (TRIASSIC SANDSTONE) ] T4 26 | 35 ] T ymen - M NY
i 700702 C 100/0.29 ] N ol N
i S DN IP 3457 16.4 ] it §t
345 A i TRIASSIC RESIDUAL 340 | a397.1 188 z Ny
I N BROWN AND GRAY, SILTY CLAY WITH ] 7113 | 20 .’3/3. ; m N
F T6 | 20 | 22 e M TRACE SAND 1 ol - 3372 213
[ A 1 TTTTTTT I T 7 WEATHERED ROCK
340 i \ 335 | aas7 L ong (TRIASSIC SILTSTONE AND SANDSTONE)
waso T 3.9 A B 1 70070 4 - 100/0.49 ;ﬁ?
. Ty sz 'Iﬁ+=r\ﬁ: . M ] L /4
L R O AP 3357 26.4 ] ZZ
335 L == 4 WEATHERED ROCK 330 | apg7.1 283 7 2000 203
3332 {289 T i (TRIASSIC SILTSTONE) [00/0. 1001058 Boring Terminated af Elevation 329.2 ft IN
i 21 |79/073 ou e 3323 i i , 298 WEATHERED ROCK (TRIASSIC
- Boring Terminated at Elevation 332.3 ft IN SANDSTONE)
r WEATHERED ROCK (TRIASSIC
L SILTSTONE)

[P URTSR (VST ST U (N N UNNE YN T INY N1 DUFUNE [N SN WO BNV AT SN S NSNS N O N | A

T

PRIV S RS SO SRS N SN WO S S N S ST S
t+———t——

PR ERT SNE W I
-

Tlll'lllllllllI[llIIlllIlllllllllllllllllllllfl

+—— -+ttt Tt o e e )

| AU S TR VO ST SR AT S (RO YOOI VY T TN N SOU YOOOC W TN AT SN ST TR WU WO S W S

PR S (OO T S SNPU ST ST HUNE W N AN S W T
-+ttt

IIIIllllllIlllllIII'lIIIlllIII|||I|II||||II|I||||




STA TE OF NO RfH CA ROLINA N.C.| 34745.1.1(U-0071) 1 l 21
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERIN G UNIT

CONIENTS

U-0071

[
@

1D

34745.1.1

PROJECT

DRAWN BY:

T.T, WALKER, N.D. MOHS

PROJECT DESCRIPTION _DURHAM EAST END CONNECTOR FROM

NC 147 (BUCK DEAN FREEWAY) TO NORTH OF NC 98

SITE DESCRIPTION _STRUCTURE NO.S5 ON -US70FLY- OVER

EAST END CONNECTOR

NOTE — THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT 1S CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT,

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

| SHEET DESCRIPTION
]
[ TITLE SHEET CAUTION NOTICE
2 LEGEND THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICK {T 1S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
3 SITE PLAN THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SUL TEST DATA AVAILABLE MAY BE
REVIEWED OR INSPECTED N RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
4 PROFILE GEOTECHNICAL ENGINEERING UNIT AT (9i9) T0T-6850, NEITHER THE SLBSURFACE PLANS AND REPORTS,
g NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.
,
. 5-9 CROSS SECTIONS
‘ 10-18 BORE LOGS CEOTECRNEAL NVERPRETANION OF ALL AVALABLE. SUBSINFACE DATA AN MAY NOT NECESSARLY
( - ) NHF—7 6—1 ( 2) REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
: 19 ROCK CORE TEST RESULTS PROJ. REFERENCE NO. 34745‘1'1 U 0071 F.A. PROJ. WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU UN-PLACE) TEST DATA CAN BE
! RELIED ON ONLY TQ THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
! 20-21 CORE PHOTOGRAPHS COUNT Y DURHAM THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE

INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS iNCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS 4RE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR TRE INTERPRETATIONS MADE, OR OPMNON OF THE
DEFARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED, THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HMSELF AS TG COMDITIONS TG BE ENCOUNTERED ON THIS PROJECT, THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY PEASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,

PERSONNEL
N.D. MOHS

SUMMIT

J.I. MILKOVITS, JR,

H.R. CONLEY

J.R.MATULA

H.R. FROATS

A\

INVESTIGATED BY_N.D. MOHS

CHECKED BY___ N.D. MOHS

susmTTED BY__N.T. ROBERSON

DATE FEBRUARY 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

PROJECT REFERENCE NO. SHEET NG.

34745.1.1(U-007) 2

SOIL_DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL 15 CONSIDERED T0 BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, DR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

182 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTD T2@6, ASTM D-1586) SDIL
CLASSIFICATION 1S BASED ON THE RASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AMSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE.
UNIFORM. - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POORLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 15 DESIGNATED BY THE TERMS: ANGULAR,

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT JF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN B FOOT PER 82 BLOWS,

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

OF WEATHERED RDCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUVJ - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

ARTESIAN ~ GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE T0 RISE ABOVE THE LEVEL
AT WHICH IT 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE,

CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

PI OF A-7-5 SUBGROUP 1S =< LL ~ 3@ ;P1 OF A-7-6 SUBGROUP IS = LL - 30

SPRING OR SEEP

MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: VIRAA
VERY STF, GRALSITY CLA, KIST WITH WTERBEDDED FAE SAKD LAVERS.HOYLY PLASTE, A7-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. Kg@EH(EwF}‘E)D %A NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES ¥ 190
i ' e—— =Z5>7] BLOWS PER FODT IF TESTED.
SOIL LEGEND AND_AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLINE :5/ ~%/ FINE TO COARSE GRAIN JGNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS 7 775 z2] woULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS. (< 35% PASSING %200} (> 357 PASSING 208) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. ROCK (R ﬁ “F7.] GNEISS, GABBRO, SCHIST, ETC,
FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN i
GROUP A3 | a-2 a4 [a-6la6|a7lay a2 |A4n5 COMPRESSIBILITY gggkcmcsg)amm SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYP
CLASS. el a3 |ABa7 SLIGHTLY COMPRESSIBLE L10UID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC,
NS MODERATELY COMPRESSIBLE LIUID LIMIT EQUAL TO 31-58 COASTAL PLAIN COAGTAL PLAIN SEDIMENTS CEMENTED INTD ROLK, BUT MAY NOT YIELD
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 %P)IMENTARY ROCK T_ T "1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
Ty ye— . PERCENTAGE OF MATERIAL b s e TTERING
e ORANULAR o ay | MUCKe ORGANIC MATERla, ~ CPNOLAR ST - SLAY OIHER MATERIA
" 40 soLs | ooy | PEAT SoiLS SoILS 1 FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
* 200 18 MX{35 M35 HX|35 Mx|35 HX36 1 [35 mn[38 M35t TRACE DF ORGANIC MATTER 2 - 3% 3- 6% TRACE 1- 101 HAMMER IF CRYSTALLINE
LITTLE ORGANIC MATTER 3- 5% 6 - 124 LITTLE 10 - 20% ’
LIOUID LIMIT 40 M4 v [4o mx|41 v 4o mx4n i e x[ A e goiLs wiTH MODERATELY DRGANIC §-10% 12 - 20% SOME 20 - 387 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY CDATINGS IF ODPEN,
PLASTIC INDEX & MX NP 1o mx 1@ Mx [t M {10 Mot f1@ MX 18 MXJHMN | IUMN LITTLE OR HIGHLY HIGHLY ORGANIC >10% y28% HIGHLY 35% AND ABOVE v SL1 CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS 1F
OF A CRYSTALLINE NATURE.
GROLP INDEX [ [ ° 16 Mx [No Mxj  MODERATE
A MK |8 MK |12 WXJ6 Mt AMOUNTS OF g{;ff;‘ i GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPESISTONE FRAGS.| o | 11 Ty OR CLAYEY SILTY CLAYEY ORGANIC Y __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (5L1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  fGRAVEL, AND o | GRAVEL AND SAND SOILS SOILS MATTER A 4 STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
::;"'2::’;; et —_ MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOM DISCOLORATION AND WEATHERING EFFECTS. IN
) FaR TO ew PERCHED WATER. SATURATED ZONE,OR WATER BEARING STRATA MODJ GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLDRED, SOME SHOW CLAY. ROCK HAS
Y EXCELLENT 10 G0OD FAIR TO POOR POOR POOR | UNSUTTABLE ' DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS DF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK.

LCOLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE,

CORE_RECOVERY (RE€.)- TOTAL LENGTH DF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS DR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
HORIZONTAL.

DIP_DIRECTION (DIP AZIMUTHI- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TD ONE ANOTHER PARALLEL TO THE FRACTURE.

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

FLDAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD_PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAYL
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

SHARP HAMMER BLOWS REDUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INDURATED

CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KADLINIZATION. RODK SHOWS SEVERE LOSS OF STRENGTH maﬂ_DDN_m & MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOBNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED ST (MOD. SEV.) AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK' SDUND WHEN STRUCK. THE FIELD.
prawany soiL Type | COFERCITERL PR | PeNeTRATION FESISTENCE COMPRESSIVE STRENGTH B Geg; BT TEST BORING TEST DORING IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS DCCURRED,
(§-VALUE)
” D s Con e | S e o 5 i 40 OO M IEDCE g i O 8 PRRCION I . oK TGRS 4k, 9
GENE L - . . ¢
GR:NLR,S‘;;Y LOOSE 4 T0 10 EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. 1S LATERAL EXTENT.
WATERIAL MEDIUM DENSE 12 T0 28 N/A ARTIFICIAL FILL (AF)OTHER Q CORE BORING SPT REFLSAL IF_TESTED, VIELDS SPT N VALUES > 108 BFF LENS - A BODY OF SDIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 32 70 58 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERWIBLE pyT | MOTTLED 0T IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 950 w SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
o —— INFERRED SOIL BOUNDARY )  MONITORING WELL v SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT <2 <8.25 REMAINING, SAPROLITE 13 AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT UNLY MINOR PERCHED WATER ~ WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT : 270 4 025 10 0.50 =7AeTms  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN IF TESTED, YIELDS SPT N VALUES < 199 BPF | INTERVENING IMPERVIOUS STRATUM.
:%;gkc]:?_r MEg.IrL]J:F STIFF ; ;g ?5 e.ls ;g 12.9 e aLLUvIAL SOIL BoUDARY . INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES. SOIL. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
TT
(COHESIVE) VERY STIFF 15 T0 38 210 4 A O f,sg:,_ﬁzg;gfm SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 530 >4 26/025  DIP & DIP DIRECTION OF ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL.TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE @ ; SAPROLITE (SAP. - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLIIE AP
U.S. STD. SIEVE SIZE 4 1o 46 6o 208 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEDLOGIST'S PICK. : PARENT ROCK. o
OPENING (MM) 476 200 042 826 0.075 8.853 SILL ~ AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD gg‘"ngﬁ Agi“?;ﬁfgpg;]:gﬁ OR PICK ONLY WITH OIFFICULTY. HARD HAMMER BLOWS RECUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ngsz gm SILT CLAY AR - AUGER REFUSAL MED, - MEDIUM VST - VANE SHEAR TEST ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKG.
(BLDR. (o8 (GR) (CSE. 5D e (5L (€L BT - BORING TERMINATED MICA, - MICACEOUS WEA. - WEATHERED MDDERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT DR
P —— - o o pys ppomn CL. - cLAY MOD. - MODERATEL Y 7Y < UNIT WEIGHT HARD E);ca\égéizéyig:g BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SUP PLAE )
sizE N 12 3 l . ] ] g:r - Engs:ENEmmmN Test g:G--NgNaPL?cS e Za ORY UNIT VEIGHT MEDIUM CAN BE GRODVED OR GOUGED 8.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (BPT) - NUMBER OF BLOWS (N OR BPF)OF
o e " Press HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOMS OF THE A 148 LB. HAMMER FALLING 32 INCHES REOUIRED T0 PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - BILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE_ABBREVIATIONS . A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EGUAL TO OR LESS
SOIL MOTSTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST  SAP.~ SAPROLITIC S - BULK POINT OF A GEDLOBIST'S PICK. THAN @41 FOOT PER 60 BLOWS.
GUIDE FOR FIELD MDISTURE DESCRIPTION | e - vOID RATIO 5D, - SAND, SANDY S5 - SPLIT SPOON CAN BE CROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION l F - FINE SL. - SILT, SILTY ST - SHELBY TUBE SOFT Fggnacmps T0 ggvsRAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
1 ; ’ OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY FOSS, - FOSSILIFERDUS SLY. - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE.
) FROM BELOW THE GROUND WATER TeBLE | FRAC. - FRACTURED, FRACTURES i O oAt AT ECONPACTED TRAKIAL | veRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH —————————————-———%?21”‘_2‘:3““5?"%K“g?::é;}g";ﬁzﬁ’;\g{;i‘;i‘:ﬁé’lf L ent 4 INCHES DIVIDED BY THE
PLASTll(.:L 4 uouib LIMIT AN b CALIFC SOFT g?ngg:rfm? THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T T O ETRATA b EXPRESCED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO . i
Rg;?E < WET - o e ToNicH OIS TURE EOUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING SEGDING TOPSDIL (TS,)- SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.
3
L prasmic L ] HAMMER, TYPES TERM SPACING 1ERM BENCH MARK: BL-I8, -BL- STATION 105+28.98, ELEVATION 378.68 FEET
DRILL UNITS: ADVANCING TOOLS: VERY THICKLY BEDDED s 4 FEET
OM_L OPTIMUM MOISTURE - MDIST - ) SOLID; AT OR NEAR OPTIMUM MOISTURE [ cuar o AUTOMATIC [ ] MANUAL &Egg WIDE :0;%5 I;z’tz ElTa FEET THICKLY BEDDED 15 - 4 FEET BY2-Al3, -BL- STATION 103+21.37, ELEVATION 37..65 FEET
SL_|. SHRINKAGE LIMIT [:I MOBILE B- MODERATELY CLOSE 170 3 FEET THINLY BEDDED 8,16 - 1.5 FEET ELEVATION: FT1.
[] e continuous FLioHT auser pops VERY THINLY BEDDED .83 - 8.8 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZEx LOSE @16 T0 1 FEET s - B FEeT NOTES:
- ORY - @ [ ees VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED F
ATTAIN OPTIMUM MOISTURE 8 HOLLOW AUGERS -8 - THINLY LAMINATED < D.0@8 FEET
PLASTICITY D CME-45C HARD FACED FINGER BITS D_N INDURATION
PLASTICITY INDEX (PD) DRY STRENGTH [ ono-caneioe mseRs FOR SEDIMENTARY ROCKS. INDURATION I8 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
UNG.-CARBIDE IN
NONPLASTIC 25 VERY LOW [ cre-sse O FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT [ cesme [ wr apvancer T TOoE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM [T] rortasLE HoIST [ ricone *STEEL TEET ’ INS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 DR MORE HIGH W | [] PosT HoLE DIGGER MODERATELY INDURATED BRAIN ; .
[ racone © TNG-CARS T wao euse BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR CME-450 ) ] sounoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
. [ core eir | DIFFICULT 7O BREAK WITH HAMMER.

REVISED 09/23/09
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