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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34542.11 (R-342IC)

F.A. PROJ. NHF-220(4)

COUNTY _RICHMOND

PROJECT DESCRIPTION _US 220 BYPASS FROM 02 MILES SW _OF

SR 1304 (HARRINGTON RD.) TO US 220 BUS /US BYPASS

SITE DESCRIPTION _BRIDGE #233 ON -YS8REV- (STA. 33+03.99

TO STA.35+16.99) OVER -L- (STA. 378 +94.34)

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 CLAMS

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 m&wr No: SHERT | TOTOk
N.C.| 345421.1 (R-3421C) 1 7

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 VARIQUS FIELD BORING LOGS, ROCK CORES, AND SO TVEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

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

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

THE OBSERVED WATER LEVELS OR SOI 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 CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, 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 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
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION 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 OEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TG BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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M. R. MOORE
J. E. ROLFSMEYER

INVESTIGATED BY_C. 4. YOUNGBLOOD
CHECKED BY_ K. B. MILLER
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL DESCRIPTION

GRADATION

ROCK_DESCRIPTION

SOIL IS CONSIDERED T0 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 (AASHTO T2@6, ASTM D-1586). SDIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

POORLY GRy

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

JWELL ORADED.
UNIFORM_ ~ INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
ADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWD OR MORE SIZES.

TERMS AND DEFINITIONS

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 PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

ANGULARITY OF GRAINS

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.

ADUIFER - 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 OR SUBSTANCES COMPOSED OF CLAY MINERALS,

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.

O

CORE BIT
DRAG BIT

SOUNDING ROD
VANE SHEAR TEST

OooO4

INDURATED

EXTREMELY INDURATED

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIFFICULT TO BREAK WITH HAMMER.

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

A5 MINERALDBICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLES THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,
o STFE e St S ko NTH ATERGENED FRE. D AERSIRY PUSTE A6 SUBANBULAR, SUBROUNDED,.OR ROUNDED B WEATHERED 727072 won-ConSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS-SHALE, SLATE, ETC.
S . —————— ROCK tWR} BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPQOSITION T FiRE 70 COARSE CRATN TGEG0E A0 FETAVORPHIC FOCK TrAT AT WHICH IT 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS Pt WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING %200 (> 35% PASSING *208) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNE1SS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SDILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A-1 a-3 | A-2 a-4 a5 a6 a7] ag, a2 | A4 45 COMPRESSIBILITY Rg@)—(ﬂg@%ﬁLLlr& SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. are| A3 | A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
y MODERATELY COMPRESSIBLE L10UID LIMIT EQUAL TO 31-50 TOASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD )
SYMBOL ‘\\\\\\\ HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN 58 SEDIMENTARY ROCK [~ T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE, CEMENTED CORE_RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
& I L o T LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
. PASSING 1L PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
A MUCK -
18 GRANULAR , GRANULAR _ SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
0 sous | gon's | PEAT ORGANL MATERIAL SOLLS SoiLs QIHER MATERIAL FRES! ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
« 200 35 mx|35 Mx|35 Mx|35 Mx|3s mv |38 MN|38 Mmlas Mu TRACE OF ORGANIC MATTER 2 - 3% 3- 52 TRACE 1-10% ESH HAMMER [F CRYSTALLINE. . _S%%;ozﬂiLANBLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 15 INCLINED FROM THE
LITTLE ORGANIC MATTER 3-51 5 - 124 LITILE 18 - 20% )
LIOUID LIMIT 40 4|41 MN |40 MX 41 MN |40 Mx 41 M8 |40 MKI4IMNL gon g wITH MODERATELY ORGANIC 5-107 12 - 20% SOME 20 - 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 HORIZONTAL TRACE OF
PLASTIC INDEX | B MX NP 116 Mx |18 M1t M {10 MM |10 MX |18 MXJILMN TILMN LITTLE OR AigHLy | MIGHLY ORGANIC oY 5207 HIGHLY 35% AND ABOVE v SLI) g;tvi?g;s;sc::"& :go::;«usgnmsu FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
X ° [] x|16 Mx[No Mx] ~ MODERATE N FAULT - A FRACTLRE
SROP INDE L il AMOUNTS OF ggffg‘“ GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 70 —-S?SEST nsfmffm mo: :::fgé’:spﬂi:fu;f ;i?c:R;CH‘fSREEHAS BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRALS.| . 0 | oy 1y OR CLAYEY SILTY | cLAYEY ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MAJR  {ORAVEL, MO |t coove anD saND | SOILS | SOILS MATTER v STATIC 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.
Z:;E:ﬁ; el ! - MODERATE glGNIFTchANLD l;oznovawssTn'fERm:K SHOW R:lnscuongngxg?sggoongggkéuz EFFECCTS- N FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
g FAIR TO Vew PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA 40D RANITOID ROCKS, M LDSPARS Al LL AN LORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
5 A EXCELLENT TO 600D FAIR TO POOR PODR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE FLODD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
O M~ sprins or seep VITH FREBH ROCK. THE STREAM.
P1OF A-7-5 SUBGROUP 1S = LL - 32 ;P10OF A-7-6 SUBGROUP IS >1LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL .
CONSISTENCY OR DENSENESS MISCELLANECUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAGLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM)- A MAPPABLE GEDLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED o TroT BorvG | MOD.SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SoIL Typg | COMPACINESS OR | pengpaTion RESISTENCE COMPRESSIVE_ STRENGTH 5????&52?32%5;‘1&:“) Ggg B TEST BORING $— W7 CORE IF_TESTED. WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) ( /| )
SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R g
CENERALLY VERY LDDSE < SOIL SYMEOL P awer sormne O~ T NvALLE | eV IN STRENGTH TD STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME | treoc o SELT-LKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SHALL CONPARED TO
GRANULAR LOOSE 47018 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
AL MEDIUM DENSE 12 10 32 N/A ARTIFICIAL FILL (F)OTHER _Q CORE BORING @D~ ST REFUSAL IF_TESTED, YIELDS SPT N VALUES > 108 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) Nt e 32 70 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE pyT | MOITLED 10T~ IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>5e s = INFERRED SOIL BOUNDARY "0  MONITORING WELL v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT @ @35 REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED 10 A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
IF_TESTED, YIELDS SPT N VALUES < 100 P .
GENERALLY SOFT 2704 825 10 0.50 =777 INFERRED ROCK LINE A PIEZOMETER() VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE TESTED. T N VALUES < F | INTERVENING IMPERVIOUS STRATUM
SL‘}TE";:?.Y “Egll’pp STIFF . :g fs es 10 ;ﬂ 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.
M Ty . UNDARY -
i) VERY STIFF Pgiiges 1102 wee® ALLUVIAL SOIL BO O %&PEL :zgxlg:'ron zfgtizsgxgﬁrgﬁsmmnms. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS 'ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 25/025 DIP & DIP DIRECTION OF o ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTﬁL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN GI7E ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS _ EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNDT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SCIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 40 66 200 278 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK: PARENT ROCK. .
OPENING (MM) 476 200 ©.42 025 0075 0.853 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ‘;g"ugiﬁgf"‘f;ﬁgﬁgpgz]:é‘fg OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Comn ZL':«% ST cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST MODERATELY CAN BE SCRATCHED BY KN];-'E OR PICK. GOUGES OR GRODVES TO ©.25 INCHES DEEP CAN BE 10 THE BEDGING OR SCHISTOSTY O THE INTRUDED ROERS.
(BLDR. (COBJ (GR.) SL) €Ly BT ~ BORI INATED MICA. - MICACEOUS WEA. -~ WEATHERED . o -
(CSE. 50.) 50 © SORING TERMINA ~ > HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 385 75 2.e 8.25 0.e5 2.905 CL. - CLay MOD. - MODERATEL ¥ ?y/ UNIT WEIGHT BY MODERATE BLOWS. SLIP PLANE.
: ’ : - CPT - CONE PENETRATION TEST NP - NON PLASTIC q™ DRY UNIT WEIGHT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (PTi- NUMBER OF BLOMS N OR BPF)OF
S = ° CSE. - COARSE ORG. - ORGANIC N B B O D B Tbe e at e B R e Gf 1t | @ 140 LB.HAYMER FALLING 30 INCHES REOUIRED 10 PRODUCE A PENETRATION OF 1FODT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CH CES 1 INCH MAXIMUM BY HARD BL H A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL T0 OR LESS
. - ] POINT OF A GEDLOGIST'S PICK.
T — LD NOISTURE l DPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK THAN O.1 FODT PER 60 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATID SD. - SAND, SANDY S - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN £1ATA CORE RECOVERY ISREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED ~ USUALLY LIGUID; VERY WET, USUALLY FOS8S. -~ FOSSILIFEROUS SL1. - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE.
AT FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  vegy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH %m%%;ﬁ@%ﬁgﬁfg :R““B'-’:gzmogsfﬁzfg B ES DIVIDED BY THE
LL LIOUID LIMIT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT 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 FINGERNAILL : TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING T0 = TOPSOIL (15,3 - UALLY CONT .
RanGE - WET - 0n ATTAIN.OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING SURFACE SOILS USUAL AINING ORGANIC MATTER
pLl L PLasTIC LIMIT . TERM IERM . BL- 4+
DRILL UNITS: ADVANCING TODLS: HAMMER TYPE: e naaewman S et VERY THICKLY BEDDED - BENCH MARK: BL-192 BL STA. 373+13.73
- - s MA -
oM_| OPTIMUM MOISTURE MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE £ carams AuTOMATIC [ ] MANUAL WIDE 310 10 FEET THICKLY BEDDED 15 - 4 FEET —
[ wmosue & THINLY BEDDED 846 - 15 FEET ELEVATION: 3703 FT.
SL_| SHRINKAGE LIMIT _ MODERATELY CLOSE 170 3 FEET
(] & contmnuous FLisHT Austr CORE SIZE: CLOSE 2.16 T0 1 FEET VERY THINLY BEDDED .23 - .16 FEET
_DRY - @ REQUIRES ADDITIONAL WATER TO D d VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [T sHouiow ausers e i THINLY LAMINATED < B.088 FEET
PLASTICITY D CME-45C D 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 [ vunc-careoe mserTs
NONPLASTIC 25 VERY LOW [X] cue-sse K FRIGBLE RUBBING WITH FINGER FREES NUMERDUS GRAINS:
LOW PLASTICITY 615 SLIGHT cASING || w/ ADVANCER R (o GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM )
PORTABLE HOIST [ ricone « STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH O . LD AUGER , BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR l:] D TRICONE TUNG.~CARB.

REVISED 09/23/08
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 5 OF 7

WBS 34542.1.1 | TP R-3421C | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 TIP R-3421C | COUNTY RICHMOND | GEOLOGIST Murray, C. C.

SITE DESCRIPTION Bridge No. 233 on -Y8REV- (Station 34+10.49) over -L- (Station 378+94.34) GROUND WTR (ft)| | SITE DESCRIPTION Bridge No. 233 on -YBREV- (Station 34+10.49) over -L- (Station 378+94.34) GROUND WTR (ft)
BORING NO. EB1-A STATION 33+00 OFFSET 19 ftLT ALIGNMENT -Y8REV- OHR. 12.0| | BORING NO. B1-B STATION 34+14 OFFSET 15 ftRT ALIGNMENT -Y8REV- 0HR. N/A
COLLARELEV. 362.9 ft TOTAL DEPTH 69.1 ft NORTHING 453,445 EASTING 1,765,390 24 HR. 10.0 | [ COLLARELEV. 370.0 ft TOTAL DEPTH 70.9 ft NORTHING 453,327 EASTING 1,765,403 ' 24 HR. 10.0

DRILL RIG/HAMMER EFF/DATE HFOO0066 CME-550 81% 09/02/2009

I DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF/DATE HFO0066 CME-550 81% 09/02/2009

| DRILL METHOD  NW Casing w/ SPT

HAMMER TYPE  Automatic

C_GEO_BR233_BH.GPJ NC DOT.GDT 01/13/11

NCDOT BORE DOUBLE R3421

DRILLER Estep, J. E. START DATE 10/26/10 COMP. DATE 10/26/10 I SURFACE WATER DEPTH N/A DRILLER Estep, J. E. START DATE 10/27/10 COMP. DATE 10/27/10 | SURFACE WATER DEPTH N/A
-DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
R | ey [PRETH VAZE SOIL AND ROCK DESCRIPTION S | ELev [P o SOIL AND ROCK DESCRIPTION
S () 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100 | NO. | /voll 6 | ELev.@ DEPTH () |~ (%) 0.5t | 0.5 | 0.5t | |0 25 50 75 100{ | NO. | /Mol &
365 | n 370 l 370.0 GROUND SURFACE 0.0
+ L 4 . LW . 2ooel 3 COASTAL PLAIN
3629 GROUND SURFACE 09 T o : M N Gray, Sand .
1 LA o000l 361.9 COASTAL PLAIN 1.0 1 | f f P
M : . - - - Tan to Light Gray, Silty, Sandy Clay w/ little
360 1 N P N Gray, Sand / 365 1 - - . M NI Muscovite
-+ } v BT Tan, Clayey Sand -+ t §—
4 S N 53 + Sk M NJ
|
4 ans M - Tan and Orange to Gray and Purple, Silty, 3620 L 8.0 DR T AT ..l N
355 1 I §— Sandy Clay 360 + b4l - v §-
3538 4 91 B B v \- 4 . X - L
T g |12 | 16 I PO ) NY 1 . NI §_
+ -y §- 4 . .\{ .. \_
350 T Sy \’_ 355 06144 Lot . SN\ NY
2489 1 140 T NY T R TS MONJS
T 4 [ 10 | 20 | &0 - N I N I . N
1 e \_ + S Rl B R §_
245 + -y - NS 350 |-2506 %+ 194 R VO . NY
2439 190 R A §__ T A R N C MINT
T g [ 10| 15 - .+25 L N I N KW N
+ SR B O - 3414 215 + \-- §-
340 T TN ANH Light Gray to Orange, Clayey Sand 345 3456 3 244 5 50 N\ \-
33891 240 T~ - - oy 1 .34 - MY
T 22 | 30 | 31 ~ oo Tyeer - ss65] M ROT T I I B PR NT 3430 27.0
1 . e el //. . . - e} 4 .. ‘} _ Light Gray to White, Clayey, Coarse Sand w/
335 1 S (R .- :_ 340 |-340 6_—: 294 R 1] o Trace Pea Gravel
3330 ] 290 N P . ) 4 c . *?2 M <N
1 5 8 11 - - -@19 - - : M :..'-.. 4 ——t————————f——=- {3380 320
+ - - - e 3314 31.5 + [ R
230 T al - - Tan, Coarse Sand with Little Pea Gravel and 335 |-335.6 344 - F
20201 240 7 - Gray, Rounded, Quartz Gravel T 2 3 2 ‘*5 SS77| M —
+ ol 23] e - SS-67| M 5 + A\ - o
+ N - - 3316 + 384 X - - oy
325 I AN o 330 I 4138 m\1 ) M ::\\_
3239 1 390 . e . . B 1 S\ . Al
1 26 | 12| 11 .\..23. .. . M R 1 AW ) Peed 32841 41.9
4 Y . N 4 LN L L L . Light Gray to Tan, Silty, Clayey Sand w/ Little
1 A - 4 A N I, . Pea Gravel
320 I / 35 |-3256 % 444 \
a0 1 440 A - - - - T 9 |18 M T - - SS79| M B a0 460
4 4 7 3 - @10 . = 4 R I e . . 500k Subrounded to Rounded Gravel with Little to
i .y - - . R 4 I . ooo} Some Clay
I S . . 3159 47,0 106 L 494 N : co cogr
315 I \ [ RESIDUAL 320 =+ 5 T2 20 v Bso-
2139 1 490 - - . B Olive and Orange, Silty Clay 1 e )42 . 08SL
1 4 5 8 013 | - . | 18569 L 4 R 7/. .. . . oo
+ -x - - - + . G . OO0 316.5 53.5
310 1 1 - = 315 '%166_-:544 .- - ooaar Tan, Sand with Little Gravel
aseLaso | _ A i T 61716 —q \‘13_ — boso—
a T 717 L .;{9 : N I TV s B3N
1 e R 4 ). . Beos 3120 58.0
4 P - 23106 + 59 4 .\\. - - RESIDUAL
305 I N " 310 =+ 77 | 12 Nl Olive and Tan Silty Clay
3039 ] 500 N L 1 L R SS-80 N
| T 0] 18| 18 : *37. N I A N
T S EO IR IR IR - 3014 615 + . ~\\ .- §-
300 + - WEATHERED ROCK 305 |-3056 + 644 o I NY
2089 1 640 T Weathered Rock (Meta-Argillate) T 7 10 | 15 - &5 - \“
! T 37 [6300.2 : 100,0.7# I SRS §-
1 1 S B
+ - 30064 69.4 oo \-
295 B N 300 -1 = R
2939 L 690 . 2939 ' 69.0 7] %04 2 § 299.1 709
1 \60/0.1 60/0.1® \. CRYSTALLINE ROCK 1 i Boring Terminated at Elevation 299.1 ft in
4 R Crystalline Rock (Meta-Argillate) 4 L Residual, Silty Clay
+ - Boring Terminated at Elevation 293.8 ft in + o N
-+ — Crystaliine Rock (Meta-Argillite) -+ = Only & seleot e of sl samples were
T - Only a select number of soil samples were T o
T B tested at NCDOT M&T lab. T -




NCDOT BORE DOUBLE R3421C_GEO

@ 6 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 6 OF 7
WBS 34542.1.1 l TIP R-3421C l COUNTY RICHMOND l GEOLOGIST Murray, C. C. WBS 34542.1.1 TIP R-3421C l COUNTY RICHMOND | GEOLOGIST Murray, C. C.
SITE DESCRIPTION Bridge No. 233 on -YS8REV- (Station 34+10.49) over -L- (Station 378+94.34) GROUND WTR (ft)| | SITE DESCRIPTION Bridge No. 233 on -Y8REV- (Station 34+10.49) over -L- (Station 378+94.34) GROUND WTR (ft)
BORING NO. EB2-A STATION 35+12 OFFSET 21 ftLT ALIGNMENT -Y8REV- 0 HR. 10.0 BORING NO. EB2-A STATION 35+12 OFFSET 21ftLT ALIGNMENT -Y8REV- 0 HR. 10.0
COLLARELEV. 374.0ft TOTAL DEPTH 759 ft NORTHING 453,251 EASTING 1,765,475 24 HR. 10.0 COLLARELEV. 374.0ft TOTAL DEPTH 75.9 ft NORTHING 453,251 EASTING 1,765,475 24 HR. 10.0
DRILL RIG/HAMMER EFF/DATE HF00066 CME-550 81% 09/02/2009 l DRILL METHOD NW Casing w/ SPT HAMMER TYPE Automatic DRILL RIG/HAMMER EFF/DATE HFO0066 CME-550 81% 09/02/2009 ‘ DRILL METHOD NW Casing w/ SPT HAMMER TYPE Automatic
DRILLER Estep, J. E. START DATE 10/28/10 COMP. DATE 10/28/10 ] SURFACE WATER DEPTH N/A DRILLER Estep, J. E. START DATE 10/28/10 COMP. DATE 10/28/10 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT . L
B DE(%TH v o SOIL AND ROCK DESCRIPTION ELEV D':zf‘:)TH BLOWS PER FOOT SAMP 0 SOIL AND ROCK DESCRIPTION
i 05t | 0.5 | 051 | |0 » % 75 1001| No. |Amoil 6| Eev.( pepri| [0 (@ | WY | 05ft | 05ft ) 05f | O ? 5 75 100 | No. [Avoll e
5 T [~ 374.0 GROUND SURFACE 0.0 26l 4t MalchLine _ -
I : 1 R T T T T T T T T T Onlya'select nimber of soil samples were |
1 N M besg 3730 COASTAL PLAIN 1.0 4 N tested at NCDOT M&T lab.
4 I | Al Gray, Sand T i
370 1 .. g .. M T Tan, Clayey, Coarsz) Sgaf?.d (Varved from 1 ft. 290 _-: -
+ R 1R - Non Varved from 9 to 18 ft.) + -
1 ZI; NI M EST I Z
365 | apap-t o4 | N 285 I =
+ 8 | 10| 13 - - -*23- - $5-83 Or + -
1 S Tl ST T -
360 | anog—t 144 | SN 280 1 o
1 4 | 12| 12 SRT YIEIRIEN I M RSt 4 i
1 AR S 1 N
I S 3 3560 180 I -
355 | arppt104 b S N Light Gray to Purple, Silty, Sandy Clay with 275 4 n
N Trace Mica
I 15 |32 | 34 “ L Nges SS85] M s + A
I R i K 1 i
4 A T L 4 :
350 | 24061244 Did . 270 i 3
+ 1014115 SRR P M - + -
1 'lI . . N I I
345 2446-:: 294 ." i i [ 265 1 »
7 | 11 ] 16 ---r‘y--- R M - + .
+ IS | ¢ L P I L 4 B
<
I EN DR R [ ott0 330 I [
340 | 3396t 344 t S AN Tight Gray, Clayey, Coarse Sand 260 I -
T 33 | 59 |60/0.1 .. s - - - -9 |.SS-88 M ket 3385 . 355 + L
+ LR R 60/.1  337.0 (Sandstone) 37.0 T o
I D O A 3 White, Clayey, Coarse Sand w/Gravel T N
335 | a346-+ 204 =t 1 255 I -
T 4 ... M 1 N
T + oo ) 3320 420 T i
1 .' ... White, Silty, Clayey Sand w/Trace Pea 1 -
330 | 206 a44 | Gravel 250 1 [
¥ T3 a .*7 .. sso0l w Layer of Gravel at 47 ft. 1 N
i 1 I -
g 325 | apap—t4d94 Z - “ 245 I -
5 T 4 (g : w T [
5 4 Y . 1 R
21 320 T /- : 240 T C
5t 31964 54.4 f -+ -
] EN 1 1 T | ido - - - W 4 5
Q T N> T -
z 4 .\. . . -’ .
E -+ - .« . ES ..
315 I \ 235 1
% Sak 1 594, 5 ) 3 A ‘ 314.0 60.0 1 N
B I N 1 $S92| M _ RESIDUAL 1 i
@ 1 I NS Olive and Tan, Silty Clay with a Quartz 1 i
1 + - \- Seams. 1 n
1310 4 ano6t fad } §_ 230 1 -
T 41517 C ¢z M NJ 1 -
1 - 7 B 4 B
T P IR ERTRRY E, \' 306.0 68.0 I N
305 | 2046-+604 | - | 225 1 [
+ 17 | 28 | 50 - - fm- - - M §- + L
I ...I/'I"' N 1 i
2996+ 744 7 §— + -
T 9 | 20 | 48 R g8 MNN 2061 759 T N
1l Boring Terminated at Elevation 298.1 ft in 1 N
I Residual, Silty Clay ER o




PROJECT: 34542.1.1 (R-3421C)
COUNTY: RICHMOND
SITE DESCRIPTION: BRIDGE #233 ON -YSREV- (STA. 33+03.99 TO STA. 35+16.99) OVER -L- (STA. 378+94.34)

SOIL SAMPLE RESULTS

SAMPLE NO. OFFSET

SS-62
SS-65
SS-67
SS-69

SS-73
SS-77
SS-79
$S-80

SS-83
SS-85
SS-88
SS-90

SS-92

19'LT
19'LT
19'LT
19'LT

15'RT
1$'RT
15'RT
15'RT

2I'LT
21'LT
21'LT
21'LT
21'LT

STATION

EBI-A
33+00 -Y8REV-
33+00 -YS8REV-
33+00 -YSREV-
33400 -Y8REV-

B1-B
34+14 -Y8REV-
34+14 -Y8REV-
34+14 -YSREV-
34+14 -YS8REV-

EB2-A
35+12 -Y8REV-
35+12 -Y8REV-
35+12 -Y8REV-
35+12 -Y8REV-
35+12 -Y8REV-

DEPTH
INTERVAL

9.1-10.6
24.0-25.5
34.0-35.5
49.0-50.5

14.4-15.9
34.4-35.9
44.4-45.9
59.4-60.9

9.4-10.9
19.4-20.9
34.4-354
44.4-45.9
59.4-60.9

AASHTO
CLASS

A-7-6(8)
A-2-7(4)
A-1-b(0)

A-7-5(64)

A-7-6(8)

- A-2-6(0)

A-2-4(0)
A-7-5(16)

A-2-6(0)
A-7-6(5)
A-2-6(0)
A-2-4(0)
A-T-6(27)

28
61

13

63

26
19

23

66
92

16

LL

52
62
24
90

45
35
26
45

33
43
29
26
51

PI

29

38

55

26
17

14

14

23

14

27

43
66.7
71.1

24

38.7
69.1
61.8

62.1
428
55.6
66.6

% BY WEIGHT
C.SAND F.SAND SILT

11
3.6
114
42

152
8.2

14.1

24.1

16.2
16.2
18.7
14.3
159

1.8

1.6
6.4
35.1

3.6

52.8

2.6
5.9
1.6
4.1
48

CLAY

442

281

11
582

412
19.1
15.1
221

19.1
35.1
24.1
15.1
34.1

TEST RESULTS

% PASSING SIEVES
10 40 200
97 T2 45
98 46 30
73 35 14
100 98 9%
99 81 47
94 42 2
94 52 25
100 99 91
98 57 22
9 75 42
97 6 26
77 40 16
9 97 90

%

MOISTURE ~ ORGANIC WT. (d) RATIO

N/A
N/A
N/A
N/A

N/A
N/A

N/A -

N/A

N/A
N/A
N/A
N/A
N/A

%

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

UNIT

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

VOID

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
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PROJ. REFERENCE NO. _34542.1.1 (R-342IC)

F.A. PROJ. NHF-220(4)

COUNTY _RICHMOND

PROJECT DESCRIPTION _US 220 BYPASS FROM 02 MILES SW OF

SR 1304 (HARRINGTON RD.) TO US 220 BUS /US BYPASS

INTERCHANGE, SOUTH OF ELLERBE

SITE DESCRIPTION _BRIDGE NO. 234 ON ~Y9SBL~ (STATION 29+73.05)

OVER -L- (STATION 395+64.54)

S

o

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR (T 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.

STATE STATE B NQ. SHEET | ToTal
NC.| 3454211 (R-34210) | 1 10

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 SO TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919 250-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

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

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU 6N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SO 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 CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, 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 DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPQSES, REFER TO 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 OPINION 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 DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
C. C. MURRAY

M. R. MOORE
J. E. ESTEP

INVESTIGATED BY_C. 4. YOUNGBLOOD
CHECKED BY___ K. B. MILLER
sugmTTED BY__ K. B. MILLER

DATE JANUARY 2011
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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.

34542.1.1 (R-3421C) . 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 CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

109 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SDIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

~ INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

WELL GRADED.
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 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 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO DR LESS THAN @.1 FODT PER 68 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 FDLLOWS:

ALLUYVIUM (ALLUV. - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

ADUIFER - A WATER BEARING FORMATION OR STRATA.

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

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.

O

CARBIDE _INSERT DRAG BIT

VANE SHEAR TEST

L
L
|

EXTREMELY INDURATED

SHARP HAMMER BLOWS REGUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
o SUBANGULAR, SUBROUNDED, OR RDUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 . g g
VERY ST GRALSITY CLALKIST WTH WTERBEDOED FHE SHD LAERSHGHY PUSTE: A7-6 e ROCK (WR) BLOWS PER FODT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION STSTALTE FINE T8 COARSE CRAIN JoNEOUS AND VET AMBRPHIE FoCK TraT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS - MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *20) (> 35% PASSING %200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A-3 a-4 [a6 a6 la7] a1 82 | A4 85 COMPRESSIBILITY RggkCI(RJCSRT)ALL]hE 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. are| A3 |A6AT7 SLIGHTLY COMPRESSIBLE L1QUID LIMIT LESS THAN 31 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
S MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-5@ COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD R
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK L1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEVENTED P R e o ALL MATERAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
% PASSING SiLT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 12 GRANULAR MUCK, R GRANULAR ~ SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
T4 SOILS g;IALYS PEAT CRGANIC MATERIAL SOILS SOILS QTHER HATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
« 200 19 MX[35 Mx[35 Mx|35 Mx[35 MXi38 tav ]38 MNJ36 MN[3S My TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-18% HAMMER IF CRYSTALLINE. . %D%ZOL};iLANGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3- 5% 5 - 12% LITTLE 19 - 20% )
LIGUID LIMIT 42 Mx}41 My J48 mMxla1 Mn 48 mx |41 v leo mx 41 SOILS WITH MODERATELY ORGANIC 5 - 18% 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 INDEX | & MX NP i mx 1 mxlis v 1o i mx J1B kv [N | rie on MLy | HIGHLY ORGANIC 107 207 HIGHLY 35% AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE. M
MODERATE . W
GROP INDEX) __© ° ° At |8 WX MRS TN X MoUNTS OF ggff: ¢ GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO —g‘fgz"g REfA:?‘fTT"SEmf; :,fg:é’: EPA?QNLEL:LLOTN? TH'SC?RZSESS;AS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS.|. o | oy Ty OR CLAYEY | SILTY | cLavey ORGANIC Y _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING ©LL) 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. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIAS | swp  [SAND| ORAVEL AND SAND | SOILS | SORLS ¥y STATIC WATER LEVEL AFTER _24_ HOURS HESIE
AT MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
. FAIR TO ew WATER, D ZONE.OR WATER BEARING STRATA MOD) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT TO GDOD FAIR TO POOR POOR POOR | UNSUITABLE PERCHED WATER. SATURATE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FREBH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
PI OF A-7-5 SUBGROUP 1S = LL - 3@ ; P1 OF A-7-6 SUBGROUP IS > Li - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAM.
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLDGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
- . THE FIELD.
RANGE OF STANDARD RANGE OF UNCONFINED po | WOD.SEVJ  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK.
pRIMARY SoIL Type |  COMPACINESS OR ) peneTRATION RESISTENCE COMPRESSIVE_ STRENGTH ROADWAY EMBANKMENT &) @ ¥ion TEST BoRING -$— ST ponan IF_TESTED, WOULD 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
CENERALLY VERY LOOSE < SOIL SYMBOL €D auser soring O~ T NvaE | eEv IN STRENGTH TD STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDCE - £ SHELF - KE RIDGE OR PROJECTION OF ROLK WHDSE THICKNESS 15 SMALL COMPARED TO
GRANULAR LDOSE 4 T0 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. "
MATERIAL MEDIUM DENSE 12 TO 38 N/A ARTIFICIAL FILL (AF) OTHER Q CORE BORING @_ SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES ) 190 BPF LENS - A BODY OF SDIL. OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) EENﬁg - 32 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT |MOITLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DEN >5e wee =~ INFERRED SOIL BOUNDARY "O  MONITORING WELL v sEv) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POCR AERATION AND LACK OF GODD DRAINAGE.
VERY SOFT <2 @25 NFE L i REMAINING. SAPROLITE IS 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 SOFT 2704 .25 10 0.50 =77=77= INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 19 BPF | INTERVENING IMPERVIOUS STRATUM.
SLT-cLaY HEDL STIFF ML 25 10 1.6 U 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.
MATERIAL 17102 TTwype® ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS B
(CORESIVE) VERY STIFF 15 T0 30 2104 O INSTALLATION s iR ROCK QUALITY DESIGNATION (RODI- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 38 ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
) >4 /025 DIP & DIP DIRECTION OF :
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 REDUIRES SAPROLITE (SAPJ - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 40 66 200 278 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD gg"ngi Aﬁﬁkﬁﬁgzgpgé,ﬁ“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL CoaReE e sILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR.) (COBY (R S5 SDL) F SDo (SLJ €L BT - BORING TERMINATED MICA. - MICACEQUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
- SD. L. - cLay MOD. ~ MODERATELY - UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED S PR
MM 305 75 2.8 .25 .05 0.005 R N - BY MODERATE BLOWS.
SRaIN CPT - EONE PENETRATION TEST  RP - NON PLASTIC "% DRY UNIT WEIGHT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (BPT) - NUMBER OF BLOWS (N OR BPF) OF
SiZE N 12 3 CSE.~ COARSE ORG. - DRGANIC MEDIUM CAN BE GROOVED OR GOUGED ©.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. D s RATION OF 1 FOOT 11D, SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS HARD CAY BE EXCAVATED IN SMALL CHIPS TO PEICES J INCH MAXIMUAY SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
- - . POINT OF A GEOLOGIST'S PICK.
SO VOSTURE SeAE P ——— ‘ = DPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK THEN B4 FOOT PER 63 BLOWS,
k GUIDE FOR FIELD MDISTURE DESCRIPTION | e - vOID RATIO SD. - SAND, SANDY $S - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS .
(ATTERSERG LIMITS) DESCRIPTION F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TD SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SInala CORE RECOVERY SREC. - TOTA LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIGUID: VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. X
: , - B (SROD) -
AT FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  vgRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %ﬁ%%zﬁﬁ:ﬁg ;‘fg UDRUAtI;_I:g:Tg;S%}:L?VH: tx!r:c {ES DIVIDED BY THE
L | Lioun LMIT 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 STRATA AND EXPRESGED AS A PERCENTAGE
PLASTIC SEMISOLID; REQUIRES DRYING TO H. - Y v R RATI FINGERNATL. .
s (S - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANE » - WET - 0 ATTAIN GPTIMUM MOISTURE EGUIPMENT USED _ON SUBJECT PROJECT FRACTURE SPACING BEDDING E—
p L L PLASTIC LMIT - ‘ .
- DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERTY__E;P;E Moaswmau 5 e - BENCH MARK: BL-197  STA. 39/+34.33
OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE . automaTIC [ | MANUAL THICKLY BEDDED 1.5 - 4 FEET N 454632.8720 E 1766715.5870
ST swRikasE LT [ wosue & L cuarams NODERATELY CLOSE e eerT THINLY BEDDED 916 ~ 15 FEET ELEVATION: 385.65  FT.
T - [ & conmmuous FusHT auser CORE SIZE: CLOSE 16 10 1 FEET VERY THINLY BEDDED .03 - 8.6 FEET -
REOUIRES ADDITIONAL WATER TO VERY CLOSE Cres THAN B FEET THICKLY LAMINATED 2.008 - 8.63 FEET NOTES:
- ORY - @ ATTAIN OPTIMUM MOISTURE [ ses ] eruoriow ausers L : THINLY LAMINATED < 0.008 FEET
PLASTICITY [ eve-asc [T} sero Faced Fincer eiTs [ INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH D TUNG.-CARBIDE INSERTS D'H
NONPLASTIC @5 VERY LOW CoME-558 FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT casING || w/ aDvancER T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUN . RAINS CAl FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH [ rortasie voist % TRICONE STEEL TEETH - POST HOLE DIGGER MODERATELY INDURATED g REAKS_;‘ CEA';IEE :ﬁ;:":;fomg’L s .
TRICONE * TUNG.-CARB. HAND AUGER
COLOR O SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TD SEPARATE WITH STEEL PROBE;
[ core 17 DIFFICULT TO BREAK WITH HAMMER.

REVISED 08/23/09
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NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 7 OF 10
BORELOG REPORT
WBS 34542.1.1 | TP R-3421C | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 TIP R:3421C | COUNTY RICHMOND

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION Bridge No. 234 on -Y9SBL (Sta. 29+73.05) Over -L- ( Sta. 395+64.54) GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 234 on -Y9SBL (Sta. 29+73.05) Over -L- ( Sta. 395+64.54) GROUND WTR (ft)
BORING NO. EB1-A STATION 28+03 | OFFSET 50 ftLT ALIGNMENT -Y9- SBL O HR. N/A'| | BORING NO. EB1-B STATION 28+59 OFFSET 28 ftRT ALIGNMENT -Y9- SBL 0 HR. 12.0
COLLARELEV. 379.1ft TOTAL DEPTH 30.5 ft NORTHING 454,677 EASTING 1,766,591 24 HR. 5.0| | COLLARELEV. 386.5ft TOTAL DEPTH 41.2ft NORTHING 454,597 EASTING 1,766,538 24 HR. 12.0

DRILL RIG/HAMMER EFFJ/DATE HFO0066 CME-550 81% 09/02/2009

I DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF/DATE HFO0066 CME-550 81% 09/02/2009

| DRILL METHOD W Casing w/ SPT

HAMMER TYPE Automatic

DRILLER Estep, J. E. START DATE 10/14/10

.| COMP. DATE 10/14/10

I SURFACE WATER DEPTH N/A

DRILLER Estep, J. E.

START DATE 10/14/10

COMP. DATE 10/14/10

SURFACE WATER DEPTH N/A

DRIVE SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| gy [DEPTH BLOWCOUNT BLOWS PER FOOT VAE SOIL AND ROCK DESCRIPTION o | BV PR X 5 5 10 o SOIL AND ROCK DESCRIPTION
® ) @ | @™ |ost|osh|osi| |0 » %2 75 100] | No. LAwoll G | Etev. DEPTH (f) () 0.5ft | 0.5ft | 0.5ft | |O D 0 P NO. | /moil 6
390
20 GROUND SURFACE 0.0) T _"
1 T COASTAL PLAIN 1 K
i . { . - de\;:y’ s?;d - pm— 4 3865 GROUND SURFACE 0.0
4 - an an ite, Clayey San F T 3855 COASTAL PLAIN 0
e T 1 = T t M — \ Gray, Sand [
T b I o N Tan and White, Clayey Sand
1 - T I y -
3714 T 77 o 1 0 -
370 I SRR 380 I | -
4 I N 10.2 3788 4 7.7 N R
1 .. \\ ... White and Purple, Silty Sand w/Trace Mica I 3 g | 1 - - g M i
3664 T 127 S - I 7 : LN{ 376.3 ___ 10.2
365 I 8 1|8 R 375 I /7 White, Sifty Sand
1 . 1. ... 3738 4 127 ,’.
J . d- . 4 2 2 1 ?3 .. $S-44
1 Jq- 4 C .
360 | 3601 T 190 i : 105l 1370 I “ .
4 BRI R ST TSI T T e S84 Light Gray and Purple, Sandy Clay w/Trace 368.8 4 17.7 - - -
I S I I Mica 215 T T3 [ 2 &5. N
T ST ° '-', 3 Light Gray, Clayey Sand w/Trace Mica T '\‘ A 366.3 20.2
T 1 ol 365 T N Tan and Purple to Gray, Clayey, Fine to
355 | 3851 1 240 : p M T \
1 18 18 18 .)36 . M Fedl 3638 1 227 S3- - 1. . Coarse Sand
1 PR ',: :- 1 4 5 8 - 913 . SS-46
1 NI A <ol I Y :
350 | 3501 T 200 . T - ‘/ oL 360 I :
4 . @19 - M el 3486 305 4 -4
+ - Boring Terminated at Elevation 348.6 ft in asea 1 997 ) B e B a -—i . 358.0 285
T - Clayey Sand 3 s - b
-+ - o 355 4 18 36 54 - . ‘90 SS-47
T — Only a select number of soil samples were -+ {
T B tested at NCDOT M&T lab. I : 1
I N 3518 L 347 i 539 3518 347
T N T 60701} - 019 M s COASTAL PLAIN SEDIMENTARY ROCK
I o 350 A R (Sandstone)
< + - T S - COASTAL PLAIN
'@ T - 8 T 297 - : t 0T Gray, Clayey, Coarse Sand w/Trace Mica
it + - T R @80 M S} aasa 4.2
5] T N T [~ Boring Terminated at Elevation 345.3 ft in
5 T K I C Clayey Sand
S’ T N T R Only a select number of soil samples were
z T - I o tested at NCDOT M&T Iab.
2 T R 1 N
Q I - o -
E I N I C
g 4
5 4 K 1 R
o -—
Q —t . -t
[a] - 4. -
g 1
Q + - + L
2 - - =3
2 4
3] 1 R 4 R
x| I N T "
x 4 » 4 =
o
'<l'l T ™ T o
Q 4 L. + -
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m‘ 1 N 1 =
2 1 R 1 R
<} T - T B
o 1 L 1 R
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w 1 R 1 i
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NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 8 OF 10

| GEOLOGIST Murray, C. C.

WBS 34542.1.1 l TIP R-3421C | COUNTY RICHMOND WBS 34542.1.1 TIP R-3421C | COUNTY RICHMOND | GEOLOGIST Murray, C. C.

SITE DESCRIPTION Bridge No. 234 on -Y9SBL (Sta. 29+73.05) Over -L- ( Sta. 395+64.54) GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 234 on -Y9SBL (Sta. 29+73.05) Over -L- ( Sta. 395+64.54) GROUND WTR (ft)
BORING NO. B1-A STATION 29+50 OFFSET 52ftLT ALIGNMENT -Y9- SBL O HR. 8.0| | BORINGNO. B1-B STATION 29+87 OFFSET 22 ft RT ALIGNMENT -Y9- SBL O HR. N/A
COLLARELEV. 389.6 ft TOTAL DEPTH 50.5 ft NORTHING 454,549 EASTING 1,766,642 24 HR. 13.0| | COLLARELEV. 393.2ft TOTAL DEPTH 50.2 ft NORTHING 454,480 EASTING 1,766,589 24 HR. N/A

DRILL RIG/HAMMER EFFJ/DATE HFO0066 CME-550 81% 09/02/2009

l DRILL METHOD NW Casing w/ SPT

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE HFO0066 CME-550 81% 09/02/2009

| DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Automatic

DRILLER Estep, J. E. START DATE 10/19/10 COMP. DATE 10/19/10

l SURFACE WATER DEPTH N/A

DRILLER Estep, J. E. START DATE 10/19/10

| comP. DATE 10/19/10

SURFACE WATER DEPTH N/A

C_DOT.GDT 01/25/11

C_GEO_BR234 BH_RICHMONDCOUNTY.GPJ Ni

NCDOT BORE DOUBLE R3421

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV) ey [PEETH ° \/ 0 SOIL AND ROCK DESCRIPTION E(Lff)v ELEV D'%ft')TH 0 SOIL AND ROCK DESCRIPTION
® 1 "w | @ [osm|ostost]|0 25 50 75 100 | NO. | Aol 6 | mev.i DEPTH (f) ) 0.5t | 0.5f | 0.5% | {0 25 50 75 100{ | NO. | Mol &
390 |_389.6 GROUND SURFACE 0.0 1395 L .
I T Reeok COASTAL PLAIN 1 - :
M ks 3032 GROUND SURFACE 0.0
1 - - bsosr 3876 Gray, Sand 20 T T M leed COASTAL PLAIN
I N X <x-'\*: Tan, Clayey Sand I 1 o o 3912 Gray, Sand 20
385 I : SN 390 A4 : L Tan, Clayey Sand
41 : . . 5 4 -} - . M =
3817 4 79 -1 - . = + -1 L
380 I f1]e 'fB : S8-52 " 385 | ourl oo ' : I - -
1 R i i R 5 MESYT
37674 129 5 5 . i - - - + - R
-+ - 8 . . - -+ - , - o8-
0 T t I 3742 154 B0 | azo5r1a7 1 —
T VT B Tan, Light Purple and White, Coarse Sand w/ T 3 3 4 720 M -
717 L 179 A N Light Gray and Pink, Sandy, Clay Layers. T N " 377.0 16.2
T 516 |6 - ®12- SS54| M - + b R Tan, Coarse Sand
370 -4 t - 75 | aza5-+187 — —
I 1 : i N I R L D M BSer
| 3667 4+ 200 S D B 1 -\ i
4 4 5 7 . . M L 4 .. =
12 AS
2 =+ L " B3Ssea2 24| 2 2605t 237 Y .
T S\ - Tight Gray to Tan and Purple, Silty Clay I Sy e M -
2617 L 279 DA W AU R R \_ I i 367.0 _ _ 262
I 3 6 15 I Y AN DU P SSE61 M \- 4 /. R Gray, Tan and Pink, Silty Clay grading into
360 1 @ N 365 I 1 [ Fine, Sandy Clay
L N 3645 287 |
BN - .\.\. N P \- ES 3 8 11 & - M L
4 LI « e - . \- -+ . 4 -
3556 1 340 SR I S : §- 1 : I
355 T N T D S a 360 I I [
T EN I R i MONT B N B 0K B 1% SRR EOUSRN R—. o 312
T S §_ 1 .. ._._..__....60/0.1'.# M 3581 COASTAL PLA(I'u %E:JIM;ENTARY ROCK I___3_5.1
-4 - e ege e N <+ P “ . e . e e e e uastone
350 |-350.6 + 390 - B D §- ) 355 + R | R Purple to Light Gray, Silty Sand
53| 42 {60/0.1 L I[S556| M NN-3496 200 s 200 }
4 . . T Teo® 9T~ Coastal Plain Rook (Mudstone) __/~—40.5) + RN A "
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T : ’ Q‘ 343.1 465 T 0 | 23 | 33 * M N
1 U DE—— 5 4 . 56 . \-
240 2406 + 490 DDA EDERERE I I §: 25 1 }II §:
T Bl [ M N\ 330.1 505 34427T 490 I \"3437 105
T X Boring Terminated at Elevation 339.1 ft in 21 | 51 ]49/0.2 et oy’ M é" 2430 502
1 B Silty Clay 1 - N Boring Terminated at Elevation 343.0 ftin
1 _ ) 1 i Silty Clay
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NCDOT BORE DOUBLE R3421

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

WBS 34542.1.1

| TP R-3421C

| cOUNTY RICHMOND

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION Bridge No. 234 on -Y9SBL (Sta. 29+73.05) Over -L- ( Sta. 395+64.54)

BORING NO. EB2-A STATION . 30+60

OFFSET 59ftLT ALIGNMENT -Y9- SBL

COLLARELEV. 395.2ft TOTAL DEPTH 50.5 ft

NORTHING 454,440 EASTING 1,766,691

GROUND WTR (ft)
O HR. N/A
24 HR. 19.0

DRILL RIG/HAMMER EFFJ/DATE HFO0066 CME-550 81% 09/02/2009

| DRILL METHOD  NW Gasing w/ SPT

HAMMER TYPE Automatic

DRILLER Estep, J. E. START DATE 10/13/10 COMP. DATE 10/13/10 I SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬂE)V ELEV D%’:)TH o 5 - 5 5 100 \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5f | 0.5 i ) ; NO. LAwoll ¢ | etev DEPTH (ft)
400
395 1 GROUND SURFACE 00
T 1. y COASTAL PLAIN
+ . 1 . Gray, Sand 2.0
1 . Tan and White, Clayey Sand
390 I ' l. ' M
L)
- - 1 - -
387.3 :: 79 ] °
I 4 7 9 ) : SS-35| M
385 A /
3823 T 129 sl e
1 s 5 > . f1o . . . . M
380 I
3773 T 179 -
T 3 3 3 & .
375 I - : 204
1 B P . Tan and White, Silty Sand
3723 T 229 o T - .
I ST s L *16 : . ss-38| M
370 I
4 AL .
3673 T.279 <\ .
T el 5[] - *1\;3 - M
365 I o ' » 304
4 .‘\. White and Purple, Clayey Sand wilittle Mica
3623 T 329 A -
T 4 7 15 o2 A SS-40| M
360 I f 354
4 - - N Light Gray, Silty Clay wiLittle Mica
4 _E R
qrssz': 39 () :L--.——.—:—'.———————.v'.— [~ 356.2 39.0
255 T 28 [72/04 R SS-41] M -
T 1001099 B
3512 T 440 Tt 3511 44.1
350 I 6070.1 | ceona® M | _a496  Coastal Plain Sedimentary Rock (Mudstone) 456
1 L PTTT T L Gray, Sandy Clay
1 NI s_
[ 62 Tan0 | i N
345 T 0] 22 | 39 b MO 37 505
+ - Boring Terminated at Elevation 344.7 ftin
1 - Sandy Clay
+ - Only a select number of soil samples were
-+ — tested at NCDOT M&T lab.
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PROJECT: 34542.1.1 (R-3421C)

COUNTY: Richmond

SITE DESCRIPTION: Bridge No. 234 on -Y9SBL- (Sta. 29+73.05) Over -L- (Sta. 395+64.54)

SOIL SAMPLE RESULTS

SAMPLE NO. OFFSET

$S-49

SS-44
$S-46
$5-47

SS-52
SS-54
$S-56
SS-58
- §8-59

SS-35
SS-38
$S-40
SS-41

500LT

28.0RT
28.0RT
280RT

520LT
520LT
520LT
520LT
520LT

590 LT
590 LT
59.0LT
590LT

STATION -

EBI1-A
28+03
EB1-B
28+59
28+59
28+59

Bl-A
29+40
29+40
29+40
20+40

~29+40
EB2-A
30+60
30+60
30+60
30+60

DEPTH
INTERVAL

19.0-20.5

12.7-142
22,7242
29.7-312

7994

17.9-194
27.9-29.4
39.0-40.1
44.0-45.0

7.9-94
229244
32.9-34.4
39.039.9

AASHTO N
CLASS

A-6(15) 100
A2-4(0) 3
A-2-6(1) 13
A-2-6(1) 90
A-2-6(2) 8
A-1-b(0) 12
AT-629) 21
A-2-4(0) 100/.6

A-T-6(17) 100

A-2-6(0) 16
A-2-4(0) 10
A-2-6(0) 22

A-6(8) 100/.9

L.L

38

23
40
25

39
24
55
20
50

37
26
31
33

Pl

20
21
13
19
29
NP
32

16

13
17

C. SAND

12.4

61.8
65.4
34.1

394
734
7.1
69.3
23.4.

66.7
72.1
61.0
17.7

F.SAND  SILT CLAY

% BY WEIGHT
9.5 19.2
20.8 3.1
9.8 04
333 6.2
24.4 3.8
114 2.0
5.7 10.1
194 0.1
15.0 12.9
10.3 1.7
12.2 1.5
15.5 3.1
20.5 13.1

58.9

142
244
264

325
132
712
11.2
48.7

213
142
20.3
48.7

TEST RESULTS

% PASSING SIEVES

10 40 200
99 91 80
95 64 17
88 43 23
95 77 35
88 61 33
89 39 14
100 98 89
96 58 11
95 80 61
93 39 22
91 45 15
93 53 23
99 88 65

% % UNIT  VOID
MOISTURE ORGANIC WT. (d) RATIO
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

"STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. 3454211 (R-342IC)  F A, PrOJ. NHF-220(4)
COUNTY _RICHMOND

PROJECT DESCRIPTION _US 220 BYPASS FROM 0.2 MILES SW_OF
SR 1304 (HARRINGTON RD.) TO US 220 BUS /US BYPASS

SITE DESCRIPTION _BRIDGE NO. 235 ON -Y10- (STATION 33+07.10)
OVER -L- (STATION 456+ 99.33)

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.’ ’ 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.

STATR STATE PROJECT REFERENCE NO. SHEBT | TOTAL,
N.C.| 3454211 (R-34210) | 1 10

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICK IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN., AND NOT FOR CONSTRUCTION OR PAY PURPQSES.
THE VARIQUS FIELD BORING LOGS, ROCK CORES, AND SOL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9I9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOI. TEST DATA ARE PART OF THE CONTRACT.

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

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU UN-PLACE! TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT (N 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 CONDITIONS INCLUDING
TEMPERATURES. PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR 1S CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN, DETAILS 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
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION 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 HMSELF 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 DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
C. C. MURRAY

M. R. MOORE
J. E. ESTEP

INVESTIGATED BY_C. 4. YOUNGBLOOD
CHECKED BY__ K. B. MILLER
suBMITTED BY__ K. B. MILLER

DATE JANUARY 2011




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWATYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

34542.11 (R-3421C0) 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 CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

198 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T208, ASTM D-1586) SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOJSTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

_WELL GRADED - INDICATES A GODD 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 Tw0 OR MORE SIZES.

ANGULARITY OF GRAINS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPY 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 @1 FOOT PER 60.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.

ABUIFER - 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,

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

O

CARBIDE _INSERT DRAG BIT

EXTREMELY INDURATED

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

4S5 MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: ;:gnggggzamggsgguﬁgggoggs:ogg D:gn. GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR, e L P R Ire A NOTABLE PROPORTION OF CLAY N THEIR COMPOSITION, A6 SHALE, SLATE. ETC.
VERY STIFF,GRRLSITY CLA IO WTH ITERGEDIED FAE SMD UERSHOWY PLTIC.A7-6 . : d ROCK &WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
COIL _LEGEND AND AASHTO CLASSIFICATION . MINERALOGICAL COMPOSITION P FINE 75 COARSE CRATN TGNEOUS AND VET AMORPHIC ROCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS BOCR . (CR WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING *200) (> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a-3 | a4 [ a5 [a6]Aa7]a, a2 | 4445 COMPRESSIBILITY ggg;(uggg)mum 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
€LASS. ave| A3 | A&AT SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-5@ COASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROEK, BUT MAY NOT VIELD CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTA
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 (sgPD)IMENTARY ROCK I | I EEELEEEESQL'ET?CK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED TENGTH OF CORE RUN AND EXPRESSED AS & PERCENTAGE. L
% PASSING ~ PERCENTAGE OF MATERIAL — DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
SILT WEATHERING
» 10 GRANULAR| ¢y Ay l:g:;( ORGANIC MATERIAL GRANULAR ~ SILT - CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
» 40 51 M SoILs o SOILS SOILS OTHER MATERTAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER .
* 208 12 mx|35 mxlas mxlas mxlas s w e mnlas melas SOILS SR s sty TRatE - 10¢ FRESH ! DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 16 INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 10 - 20% HAMMER IF CRYSTALLINE. HORIZONTAL.
LIGuID LI 48 MX|41 MV [40 MX[41 MN |40 X 41 MN |40 MX|4IMN|  gp1 s WITH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW TilN CLAY CDATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | B MX NP 119 Mx J18 MX i1 MN (11 MN 118 MX [18 MXJULMN FHMN LITTLE OR WiGHLy | MIGHLY ORGANIC S10% 2% HIGHLY 5% AND ABOVE v 8L 3??255221.31 ::05:% RS:ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF IHE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE . -
GROLP IN0EX} __® ° ° Ame |8 X[ WO NN T AMOUNTS OF ggff: e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 10 ———gﬁgg RE'L‘A:f,ngTUgED,f: :ﬁ:fgg;ﬂ:&i:tnfg T\:{tgc;ikzggﬁg;as BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS. SILTY oR cLavey | sty | cLavey ORGANIC Y __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF AR oRavEL w0 (NS | 2Ll B D | sois | soms MATTER 24 o CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
¥y _ WATER LEVEL AFTER HOU
::;Em; sa0 STATIC WATER LE - HODERATE  SIGNIFICANT PORTIONS OF ROCK SHOV DISCOLORATION AND WEATHERING EFFECTS, 1N FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
3 R TO SZ PW 3 Wi RATA MODJ GRANITDID ROCKS, MOST FELDSPARS ARE DULL AN RED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 A EXCELLENT TO GOOD FAIR TO POOR F?E,DR POOR | UNSUITABLE PERCHED WATER. SATURATED ZONE, OR VATER BEARING ST DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU"' SPRING OR SEEP WITH FREBH ROCK, FLOOD PLAIN (FP)- LAND BORDERING 4 STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
Pl OF A-7-5 SUBGROUP 1S <5 LL - 3@ ; PI OF A-7-6 SUBGROUP IS = LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, RODK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
- RANGE OF STANDARD RANGE OF UNCONFINED pee TEST BORING (MOD.SEV?  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK' SDUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYpE | COMPACTNESS OR  |op\prparion RESISTENCE| — COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DPT DT TEST BORING y IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
CONSISTENCY (-VALUE) TONS/FP ) WITH SOIL. DESCRIPTION i v/ CoRE ROCK SCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
SEVERE ALL EXCEPT QGUARTZ DI L A e Al LEAR AN VIDENT BU U . -~
VERY LODSE “ P auser sormG O~ SPT N-VALUE | seva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
SEnERALLY " LBOSE 47018 SOIL SYMBDL EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. - ITS LATERAL EXTENT.
s MEDIUM DENSE 18 10 39 N/a ARTIFICIAL FILL (AF)OTHER _Q_ CORE BORING @D SPT REFUSAL F_TESTED, . PT N VA LENS - 4 BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 39 70 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOTILED (MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE 560 w ¥ SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
—— D MONITORING WELL v SEV THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT Z @.25 INFERRED SOII. BOUNDARY REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TG A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
. 3
GENERALLY SOFT 270 4 225 10 0.50 o777 INFERRED ROCK LINE N PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 1g¢ BPF | INTERVENING IMPERVIOUS STRATUM ’
SILT-CLAY Mﬁgﬁ STIFF ; Ig ;35 25 10 1.8 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.
ng:gé?ta) vERY STIFF 510 30 ; % f TTwpet  ALLUVIAL SOIL gounnARv O ?':.STPEL zn&;}{g:ror% SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (RODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 54 %005 DIP & DIP DIRECTION OF A ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK _HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE ROCK STRUCTURES CONE PENETROMETER TEST
VERY HARD  CANNDT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES W_ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 40 [ 200 279 L4 SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. Al e
OPENING (MM) 476 200 042 025 0075 0.053 . SILL_- AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
- ABBREVIATIONS HARD CAN BE ﬁcmmusgpgzﬁgjz OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER CORBLE GRAVEL Coaree e SILT cLar AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST TO DETACH HAND - 70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
®BLOR) «€0BJ ©RJ CSE. S0 b ©L) €L BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MDDERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES T0 .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
3 F_SD. ~ N HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SUTP PLANE
popes e ppoms CL. - CLay MDD. - MODERATELY 7Y - UNIT WEIGHT EXCAVATED B om0 SLIP PLANE.
bk A o o< 2o : : ) CPT - CONE PENETRATION TEST NP - NON PLASTIC P DRY UNIT WEIGHT DM CAN BE GROOVED OR GOUDED .35 INGHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (BPT) - NUMBER OF BLOWS (N OR BPF) OF
- CSE. - COARSE ORG. - ORGANIC e B e e T PEICES. § INGH MAINM SIZE BY HASD BLOWS OF THE A 148 LB, HAMMER FALLING 30 INCHES REDUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS \ OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS . A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
DPT - DYNAMIC PENETRATION TEST SAP.- SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK. THAN @ FOOT PER 60 BLOWS
SOIL MOISTURE SCALE FIELD MOISTURE . . i
GUIDE FOR FIELD MOISTURE T - . - SAND, SANDY SS - SPLIT SPOON CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS .
(ATTERBERG LIMITS) DESCRIPTION l DESCRIPTION | 2 2 oip RaTio pepipesiguiing o7 - SHELBY TUBE SOFT FROM SHIPS. S0 SEVERAL INGHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY ISREC) - 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. K OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- - 4 M L - . - INE REFUSAL RT - RECOMPACTED TRIAXIAL STRATA ROCK QUALITY DESIGNATION (SROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY
(SATY FROM BELOW THE GROUND WATER TABLE |  TRAT. " FRACTUTRD, FRACTURES o oleToRE ConTent CBR - CALIFORNIA BEARING |  Sory s e e oy FINGER PRCSSURE. o BE ACRATOMED. AEADILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
LL - LIOUID LIMIT . ; VER RATIO . TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC SEMISOLID; REGUIRES DRYING TO HL - Gy il FINCGERNATL: (IS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
JOPSQIL. (TS - .
Rg‘;"g S - MET - Oh ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
PLASTIC LIMIT IERM 2 - + ~Yi0-
P DRILL UNITS: ADVANCING TODLS: HAMMER TYPE: VERTY_.ESEE e Tt 10 FEET VERY THICKLY BEDDED s 4 FEET BENCH MARK: BL-220 STA. 35+17.62 48.27i10 LT YO
- MOIST - M SOLID; AT OR NEAR OPTIMUM MDISTURE X| AuToMATIC MANUAL M THICKLY BEDDED 1.5 - 4 FEET N _460157.3050 E [769388.8532
OM_| OPTIMUM MOISTURE WIDE 3 70 19 FEET
SL| SHRINKAGE LIMIT [ wosne & L cuarars MODERATELY CLOSE 1703 FEET THINLY BEDDED 0.6 - 1.5 FEET ELEVATION: 402.51 _ F1.
T - ] e conmmuus FusHT aucer E SIZE: CLOSE 16 T0 1 FEET VERY THINLY BEDDED 0.03 - 0.16 FEET
REQUIRES ADDITIONAL WATER TO COR s VERY CLOSE LESS THAN 816 FEET THICKLY LAMINATED 8.088 - 0.03 FEET NOTES:
- ORY - (D ATTAIN OPTIMUM MOISTURE [ ses 8'HOLLOW AUGERS e - THINLY LAMINATED < 8.008 FEET
PLAGTICITY [ ovesec ] v Facen Fincew s (s TNDURATION
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX ®D DRY STRENGTH TUNG.-CARBIDE INSERTS D'”
NONPLASTIC 25 VERY LOW CME-550 FRIABLE RUBBING WITH FINGER FREES NUMERDUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT CASING D W/ ADVANCER TAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM .
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH t E E M BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.CARB. :
COLOR O —_— [ souoms oo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
] core air u DIFFICULT TO BREAK WITH HAMMER.
0
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SHEET 7 OF 10

WBS 34542.1.1 | TP R-3421C

l COUNTY RICHMOND

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION BRIDGE 235 ON -Y10- (STATION 33+07.10) OVER -L- (STATION 456+99.33) GROUND WTR (ft)
BORING NO. EB1-B STATION 31+50 OFFSET 15 ftRT ALIGNMENT -Y10- 0 HR. NM
COLLARELEV. 402.7 ft TOTAL DEPTH 50.4 ft NORTHING 459,973 EASTING 1,769,065 24 HR. 30.0

DRILL RIG/HAMMER EFF/DATE HFO0066 CME-550 81% 09/02/2009

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Estep, J. E.

| START DATE 08/30/05

COMP. DATE 08/30/05

| SURFACE WATER DEPTH N/A

eLev| PRIVE |oepryl  BLOW COUNT BLOWS PER FOOT SAMP. L
w0 | ELEV [Phg o SOIL AND ROCK DESCRIPTION
@1 " | @ |osrt|ost|ost]|0 25 50 75 100 | No. |/moll G
405
1 [ 4027 GROUND SURFACE 0.0
I AN COASTAL PLAIN
400 1 . L5 ORANGE, MED. DENSE, MOIST, MED.
- oS- (PI=20) TO HIGH (PI=28) PLASTIC,
3087 4+ 40 S e oS- CLAYEY SAND (A-2-7)
+ 8 11 14 c - @25t ss-989] M RN
< 1 o5
39374 90 N B ot
1 1 13 14 <o leore $5-090] M ,.:._
390 I i ST 3897 13.0
2887 4 140 . -l] . g9 WHITE & TAN, MOT., MED. DENSE,
T 310 | 12 - e - S5S.991 o9l MOIST, SLI. MICA., CLAYEY SAND (A-1-B)
-+ - - / - - {ele)
.. NY'S lole)
385 4 / 00l _384.7 18.0
3837 4 190 YA WHITE & PURPLE, MED. DENSE, MOIST,
T 516 | 7 . .‘13. ) $5-992 CLAYEY SAND (A-2-4)
380 I . t . 379.7 230
3787 4 240 ey WHITE, PURPLE & GRAY, LAYERED MED.
T 17 7 g4 S5.993 DENSE, WET, MICA. LOW (Pi=13)
4 el - 3760 PLASTIC, CLAYEY SAND (A-2-6) 265
375 T s WHITE, PURPLE & GRAY, LAYERED MED.
w727 L 000 ! DENSE, WET TO SAT., CLAYEY SAND
F AN DD DR B A-2-4)
BN 1565 @0 |-+ |[s5004 (
T N
370 I A
368.7 4+ 34.0 \-\- N N .
+ 41917 R R B B b
I 1 I IR IR
365 I L
363.74 300 <l o- - - -
T 7 (] 12 c @21 .
I A X . .
360 I /
3587 4 440 .. 1.
+ 5157109 - - dta SS-996
- - \.
355 4 : .\‘\ [—354.2 48.5
3537 4 49.0 et o I R B - WEATHERED ROCK
T : 100/ o 3923 ___ (SLATEBELT) 504
i ’ B Boring Terminated at Elevation 352.3 ft IN
A | WEATHERED ROCK (SLATE BELT)
I i NOTE: BORING OBTAINED FROM THE
T B R-3421C ROADWAY PROJECT.
I B BORING Y10-3150R.
-+ -
1 L




NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8 OF 10
BORELOG REPORT

BH_BRDG0235_RICHMOND.GPJ NC_DOT.GDT 01/26/11

NCDOT BORE DOUBLE R3421C_GEO

WBS 34542.1.1 | TP R-3421C | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 | TP R3421C | COUNTY RICHMOND | GEOLOGIST Murray, C. C.
SITE DESCRIPTION BRIDGE 235 ON -Y10- (STATION 33+07.10) OVER -L- (STATION 456+99.33) GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE 235 ON -Y10- (STATION 33+07.10) OVER -L- (STATION 456+99.33) GROUND WTR (ft)
BORING NO. B1-A STATION 33+32 OFFSET 18ftLT | ALIGNMENT  -Y10- 0 HR. 21.0 BORING NO. B1-B STATION 32+82 OFFSET 17 ftRT ALIGNMENT -Y10- 0 HR. 11.0
COLLARELEV. 398.0ft TOTAL DEPTH 64.2 ft NORTHING 460,066 EASTING 1,769,225 24 HR. NM COLLARELEV. 397.6ft TOTAL DEPTH 60.3 ft NORTHING 460,016 EASTING 1,769,189 24 HR. NM
DRILL RIG/HAMMER EFF/DATE HFO0066 CME-550 81% 09/02/2009 : l DRILL METHOD NW Casing w/ SPT HAMMER TYPE Automatic DRILL RIG/HAMMER EFF/DATE HF00066 CME-550 81% 09/02/2009 | DRILL METHOD NW Casing w/ SPT HAMMER TYPE Automatic
DRILLER Estep, J. E. . START DATE 10/07/10 COMP. DATE 10/07/10 ‘ SURFACE WATER DEPTH N/A DRILLER Estep, J. E. START DATE 10/12/10 COMP. DATE 10/12/10 | SURFACE WATER DEPTH N/A
DRIVE w INT BLOWS PER FOOT SAMP. L ' DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
Ez'ﬁE)V ELEV D{:EE;H BLOW cou v 0 SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(ng H 0 O SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5ft | [0 25 50 75 100| | NO. L/voll 6| Eev. @ DEPTH (f) () 0.5ft | 0.5ft | 0.5ft 25 0 75 100 | NO. [ Aol o
400 ‘ B 400 N
T . [ 398.0 GROUND SURFACE 0.0 T o
T T T 3070 ROADWAY EMBANKMENT 10| T ] ot ORTRY EVEARRAERT 20
395 | 3953 T 27 R I == ASPHALT & GRAVEL = 305 T 3 ASPHALT & GRAVEL 20
= A\ TAN, MED. STIFF TO STIFF, MOIST, 20491 27 H
T Ty T - M \ SANDY CLAY (A6) | 1 51215 e - \ AN OO S o) T SAND &
1 Y . L 30238 52 i . . (A-2-4)
T < .- N TAN, MED. DENSE. NGIST, SILTY SAND + A . COASTAL PLAIN
I DSR2 IR IO K » MED. eoadl I N W I . TAN, LOOSE TO MED. DENSE, MOIST,
390 | 3003 T 77 5 ; 5 / N (A-2-4) 390 | 38001 77 \ ‘ SILTY SAND (A-2-4)
T @5 | . T M N WHITE TO TAN & PURPLE, MED. DENSE, T S8 [ |- gl - - }
T -4 i MOIST, CLAYEY SAND (A-2-6) W/ 1 * : N
1 .y Sy GRAVEL @ 12.7 T SRR . TAN & WHITE, MED. DENSE, MOIST,
385 | 2863 T 127 s v T 385 | apsa T 107 e CLAYEY SAND (A-2-6)
1 ! e M RS T aTe 0| .*19 .
4 ,' .-:.._ + - - . .
380 |-.380.3.T 177 e el 380 ! 3700 1 177 e '
T S18]8 ~ @6 M RT T 5188 . *1 :
4 4. VA | 377.8 20.2 1 D . 0.2
=N -| - - - TAN&PURPLE, MED. DENSE’ MolST$ s od - 4 - - PURPLE WHITE&TAN MED DENSE .
+ c - B SILTY SAND (A-2-4) W/ CLAY LAYERS 1 g . . , MED. ]
s famatoerl 1L | e AVRCRE it 375 | a7a0 T 207 1 MOIST, SILTY SAND (A-2-4)
1 . *17 ) M - 1 51818 . *16 o
T S X I SO L
N R R i A Y B
370 | 3703 T 277 H 370 | 3091 277
T 41619 ¥ 5 B T R T )29_
I b I /- -
i
365 | 3653 T 227 e 365 I i
T A B ¥ O e =2 3639 1 337 L .
1 O T 510 |12 : fzz 552
+ - T T : PURPLE, WHITE & GRAY, MED. DENSE
360 | 3603 T 377 T 360 | 209 T 2 - Neg TO V. DENSE, MOIST, CLAYEY SAND
T ST ™ "G M B R I S B - v BT (a-2)
1 -\ 357.8 40.2 1 .- s
I Al--oo - B ¢ GRAY, MED.CDENSETOV. DENSE, WET & 1 : g s
1 L | P I I el MOIST, CLAYEY SAND (A-2-6) W/ 1 B DR BN R s 385, 418
355 13863 L A27 4ottt 75 \ ; REE GRAVEL @ 40.2-51.0'+/- & BIOTITE @ 355 + } S
1 A 2 W st 53.8' , 3538 1 438 T - q- el
+ . - - . AR o ’ + - Q66 M LSS
T : . oy T - Q{i - 2 - 351.3 46.3)
350 T . ) 2 350 T Y \' GRAY, T(';\gl&WHITEé HAR(DTO;STIFF,
| 340971 488 A R R e 3487 49.3 2usa L aas R B B N AR i & N MOIST, SILTY CLAY (A-7-6
1 2 SN EUEY B I bootalen mrliaivnt miariuunt M T p i e vz v DU D R .\‘,3. Ll v RN
T 160/ I AN I I 1S A N
= 3442 T 538 // e 345 41 . ,/ §_
=5 . N3 3438 L 538 P R 27T N »
I CA BT BT N A IR R Y M BT I (L0 L -2 1 (DUDDIDRS IRV (U I M§-
v = R
‘ I DU IR 2l IR T I DI EVC i RN IO N
340 T P el . T 340 I N
3392 LS8 LT FE =t I B - 3388 1 533 Y I T §-
T . ?21 - - w RSK 336.7 613 T 4 4 B (V30 DR B B M - 3373 60.3
! T T Ve e e e i e ] D e S S . . T B Boring Terminated at Elevation 337.3 ft IN
| 335 1 .- . N GRAY, HARD, MOIST, SANDY CLAY (A-6) I o STIFF, MOIST, SILTY CLAY (A-7-6)
38 1007.4; e 100/, 49\ SS-34 ‘\ 3338 " - - 7 £2e T i Note: Only a select number of soil samples
! ’ i Boring Lirrgg aéidN%tyE gﬁiﬂyo ? A?-’g? BHIN T B were tested at NCDOT M&T lab.
[ Note: Only a select number of soil samples I .
- were tested at NCDOT M&T lab. + -
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 9 OF 10

| COUNTY RICHMOND

C_GEO_BH_BRDG0235_RICHMOND.GPJ NC_DOT.GDT 01/26/11

NCDOT BORE DOUBLE R3421

WBS 34542.1.1 [ TP R-3421C | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 | TP R-3421C | GEOLOGIST Murray, C. C.
SITE DESCRIPTION BRIDGE 235 ON -Y10- (STATION 33+07.10) OVER -L- (STATION 456+99.33) GROUND WTR (ft)| | SITE DESCRIPTION BRIDGE 235 ON -Y10- (STATION 33+07.10) OVER -L- (STATION 456+99.33) GROUND WTR (ft)
BORING NO. EB2-A STATION 34+70 OFFSET 20 ftLT ALIGNMENT -Y10- 0 HR. 28.0 BORING NO. EB2-B STATION 34+09 OFFSET 23 ftRT ALIGNMENT -Y10- 0 HR. 15.0
COLLARELEV. 402.7 ft TOTAL DEPTH 70.3 ft NORTHING 460,115 EASTING 1,769,354 24 HR. NM| | COLLAR ELEV. 401.3 ft TOTAL DEPTH 65.3 ft NORTHING 460,053 EASTING 1,769,311 |24 HR. 21.0
DRILL RIG/HAMMER EFFJDATE HFO0066 CME-550 81% 09/02/2009 | DRILL METHOD . NW Casing w/ SPT HAMMER TYPE  Automatic DRILL RIGHAMMER EFFJDATE HFO0066 CME-550 81% 09/02/2009 | DRILL METHOD NW Casing w/ SPT HAMMER TYPE  Automatic
DRILLER Estep, J.E. START DATE 10/05/10 COMP. DATE 10/05/10 l SURFACE WATER DEPTH N/A DRILLER Estep, J. E. START DATE 10/06/10 COMP. DATE 10/06/10 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L .
E{-ff)v ELEV DE(E)TH o \ 5 . \/ o SOIL AND ROCK DESCRIPTION E(Lff)v ELEV D%'BTH o , 5 ‘ o SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5ft 5 0 75 00} | NO. | /voll 6| elev. @ DEPTH (ft) (/) 0.5ft | 0.5ft | 0.5ft 5 0 75 100| | NO. | /moll 6
405 N 405 |
I ‘ [ 4027 GROUND SURFACE 09 I N
I I - I 2017 ROADWAY EMBANKMENT 10 1 - 4013 GROUND SURFACE 0.0
a0 T 17 b NE ASPHALT & GRAVEL * T 2003 ROADWAY EMBANKMEN 10
400 -+ N -—-09\ M LS=3997 AN STIFF, MOIST, SANDY CLAY (A6) W/ —32 400 | 9964 17 = r ‘l.-_—\—-sseis ASpHALT&GI:QNAV’gL T 2.0
I >~ GRAVEL I L \ TAN, LOOSE, MOIST, SILTY SAND (A2) |
T ) N o TAN &WHn?EO AD?;L%%E%\:\?ED DENSE T ‘\\' COASTAL PLAIN
296.0 6.7 N - s . s 1 .
395 T 9 16 | 20 A ss1l M MOIST, SILTY SAND (A-2-4) 395 | ouel s \ TAN, MED. DENS(I;Z\,_XA‘O)IST, SILTY SAND
+ N Y2 I 8 | 14| 15 “ -+ Teog
I A T Al
q910 T 117 N A : i + ‘7/ .
390 T 5T 12 s ss2 | M 390 | ool 147 .
+ SN - 14.2 i + 3 ) 8 - a6l -
1 N TAN, DENSE, MOIST, CLAYEY SAND + -7 3871 142
N . SN\ ‘ (A-2-6) W/ CLAY LAYERS T N WHITE-TAN-PURPLE, DENSE, MOIST,
385 T 5T 202 \,4~ SS3| M 385 | aosnl 167 N CLAYEY SAND (A-2-6)
“ AY
T A T 6 11719 W36 S5-14
I A B N TURFE T WHTE MED DENSETO I . }/‘ - 22l 192
T 7 : ) . I o TAN, PURPLE & WHITE, MED. DENSE TO
+ o V. LOOSE, MOIST, SILTY SAND (A-2-4) W/ + /- ' y VLD
380 I ‘ ot e i abr ooy 380 | ronlory DENSE, MOIST TO WET, SILTY SAND
3789 1 238 0. 4 + ) 9 13 T T (A-2-4)
T 58 |12 AN ss4 | M @388 I Lo @220 T T
iR . . . 4 L
= 3739 ] 288 : S oz 5 79 "
- S ’ + .- - S5-16
T T8 | 12 Q- - - ) M 1 ..11.6 .
I ::\|::: T . S :
= 2689 | 338 3 370 | apogt317 < o I
T Tz | ... ,/L's, L. . SS6| M I .. &j{ .
I DR IR N I SIUN N
= 1639 | 388 7- a4 n 67 9 5 | 17 R
/ - e - - - - - -
T o I e A 1 | el )
4 N- - - . 4- Y e ..
361.0 417 I N . 4 /) - .
360 1 5 6 | 10 »i6 360 | anog-t 417 /-
+ -4 ... - 358.5 44.2 + 5 8 5 - -ﬁs- - ... S58-18
+ SR - - Ay TAN & WHITE TO TAN & GRAY, + S CCl -
ass0 T 467 Sy . . Ry MOTTLED, MED. DENSE TO V. DENSE, T SR DI <. 3560 53
355 T 5] 99 ‘&1 : ' ss7| M RS MO‘ST’,CLAY%Y SAN'\? (A-2-6) V‘\’,/E“;‘-'CA@ 355 I S R T | PINK & GRAY, HARD, MOIST, MICA.,
T B . Sy S0 o @ T . |- N SILTY CLAY (A-7-6) HIGH (PI=26) PLASTIC
T -l : N o 3625 488 . IR §- @488
+ SR E - SN I 6 121 [ 5 : o ss19| M NJ
350 I "|' . el 350 I - \\' §‘_
3489 1 538 ... el 4 I R
T 9 | 43 |57/2 o RN SRR RN RN Mo ¥4 543 P . N N NY
| I DL e i I N I | DO . 5 AN
345 I =T R 345 I e NG 3450 56.3
3439 | 588 N T o] T 1. ) Ayl GRAY, MED. DENSE TO DENSE, WET,
1 6 9 11 . . ‘2 - . . M ._-.:- 242 5 + 588 . ‘ . . i -:- _:_ CLAYEY SAND (A—2-6)
| T oA AN 1 41817 &5 . ss21| w RIT
340 1T R oy 340 I N RS
3389 1 638 \- - - - St 1 N aaxh
| T 5 | 13 17- w0 - - M Rt 3375 T 638 N C - - T
T A 2 1 I o~ WP 3360 653
335 1 \ iy I L . Boring Terminated at Elevation 336.0 ft IN
3330 1 688 L. 5k 1 i DENSE, WET, CLAYEY SAND (A-2-6)
+ A - W3- Pt 3304 703 + - ) .
+ - Boring Terminated at Elevation 332.4 ft IN + - Note: Only a stelect ?\;Jg'gce);o"f&?lll ‘samples
T o DENSE, MOIST, CLAYEY SAND (A-2-6) I - were tested at ab.
T 1 Note: Only a select number of soil samples T -
T i were tested at NCDOT M&T lab. T i




PROJECT: 34542.1.1 (R-3421C)

COUNTY: RICHMOND

SITE DESCRIPTION: BRDGE NO. 235 OVER US 220 BYPASS ON SR 1306 / SR 1446 BETWEEN SR 1305 AND SR 1445

SOIL SAMPLE RESULTS

SAMPLE NO. OFFSET

$S-989
$S8-990
$S-991
5S-992
$S-993
$S-994
$S8-995
$S-996

SS-28
SS-34

SS-14
SS-16
SS-18
SS-19
§S-21

SS-1
SS-2
SS-3
SS-4
$S-6
SS-7

15.0RT
150RT

"150RT

150RT
150RT
150 RT
15.0 RT
15.0RT

18.0LT
18.0LT

23.0RT
23.0RT
23.0RT
23.0RT
23.0RT

200LT
200LT
200LT
200LT
200LT
200LT

STATION

" EB1-B

31450
31450
31+50
31+50
31450
31450
31+50
31450
B1-A
33+32
33+32
EB2-B
34+09
34+09
34+09
34+09
34+09
EB2-A
34+70
34+70
34+70
34+70
34+70
34+70

DEPTH
INTERVAL

4.00-5.50
9.00-10.50
14.00-15.50
19.00-20.50
24.00-25.50
29.00-30.50
34.00-35.50
44.0-45.50

32.70-34.20
63.80-64.20

16.70-18.20
26.70-28.20
41.70-43.20
48.80-50.30
58.80-60.30

6.70-8.20
11.70-13.20
16.70-18.20

$23.80-25.30

33.80-35.30
46.70-48.20

AASHTO
CLASS

A2-7(1)
A2-7(1)
A-1-(b)
A-2-4(0)
A-2-6(0)
A-2-4(0)
A-2-4(0)
A-2-4(0)

A-2-4(0)
A-6(2)

A-2-6(1)
A-2-4(0)
A-2-4(0)
A-7-6(10)
A-2-6(1)

A-2-4(0)
A-2-4(0)
A-2-6(1)
A-2-4(0)
A-2-4(0)
A-2-6(1)

25
27
22
13
14
10
25
14

16

100

36
16
13
72
15

36
23
42
20
26
18

- LL

44
51
27
24
34
30
30

26.

25
29

36
26
19
47
32

23
26
32
30
27
34

P.IL

20

28

NP

13
10

17

18

NP

26
18

15

NP
16

C.SAND F.SAND SILT CLAY

72.6
713
784
458
63.7
57.0
75.6
73.6

56.8
40.3

59.9

68.0
63.8
322

6338

64.4
65.6
444
342
56.1
40.6

% BY WEIGHT

8.0
10.5
8.1
34.8
9.5
211
8.0

9.9

22.8
231

15.4
14.8
25.9
14.7
9.3

16.0
14.6
23.0
413
254
26.4

2.1
29
1.3
52
7.5
6.7
22
43

32
12.4

0.6
4.1
23
28
2.8

35
47
42
7.3
54
2.8

17.2
152
12.2
14.2
193
15.2
142
122

17.1

24.1

24.1
13.1

8.0
50.3
24.1

16.1

15.1
28.3
17.1
13.1
302

TEST RESULTS

% PASSING SIEVES
10 40 200
96 38 20
96 36 19
95 33 14
95 67 22
87 45 26
96 63 22
94 40 16
94 46 16
99 65 21
93 73 37
94 62 24
100 54 18
96 54 13
98 71 53
94 54 26
99 60 21
99 59 21
92 63 33
98 77 26
98 71 19
97 70 33

% % UNIT  VOID
MOISTURE  ORGANIC  WT.(d) RATIO
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CONTENTS

SHEET DESCRIPTION
I TITLE SHEET
2 NCDOT DIVISION OF HIGHWAYS GEOTECHNICAL UNIT
SOIL AND 'ROCK LEGEND, TERMS, AND ABBREVIATIONS
3-4 STRUCTURE SUBSURFACE INVESTIGATION REPORT

SITE PLANS WITH BORING LOCATIONS
WALL ENVELOPES WTH BORING DATA

5-15 BORING LOGS

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. :

ORAWN BY: T. E. EVANS

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

- STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO., _34542.1.2 (R-342IC)
COUNTY _RICHMOND

PROJECT DESCRIPTION _I-7374 FROM 0.2 MILES SOUTHWEST OF
SR 1304 (HARRINGTON RD) TO I1-73/74 INTERCHANGE SOUTH
OF ELLERBE

SITE DESCRIPTION _NOISEWALL -NW1- FROM -L- STA 545493.58,
125.00 ft LT TO -L- STA 565+47.81,235.63 ft LT

F.A. PROJ. NHF-220(8)

STATE | STATE PROJECT REFERENCE No. | Sieor | TomAL
N.C.| 34542.1.2 (R-3421C) 1115

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT 1S BASED WERE MAOE
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 AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (SI9) 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 SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE
RELIED 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 CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, 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 DESICN DETAILS 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
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION 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 DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
C. V. NORVILLE

M. BAHIRADHAN

J. R. HAMM
T.E. EVANS

MA.D.

INVESTIGATED BY_T- E. EVANS
CHECKED BY C. V.NORVILLE
suBMITTED BY__ FALCON ENG

DATE NOVEMBER 2012

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.

&

P, TER N S
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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.

34542.1.2 (R-342i1C) 2

SOIL _DESCRIPTION

GRADATION

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF, GRR!,SILTY CLAY, WIHST WITH WTERBEDDED FIE SMD LAERSHIHLY PLASTEC, A-T-6

Wi RA| ~ INDICATES & GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

WELL_GRADED.
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

HARD ROCK 1S NON-COASTAL PLAIN MATE!
ROCK LINE INDICATES THE LEVEL AT WH

OF WEATHERED ROCK.

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

ROCK DESCRIPTION

TERMS AND DEFINITIONS

RIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

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

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.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

SOIL LEGEND AND AA

SHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

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

MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAQLIN, ETC. ARE USED IN DESCRIPTIONS

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108
ROCK {WR) BLOWS PER FOOY IF TESTED,
CRYSTALLINE 777 | FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

1

N
%% L3 WouLD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
ROCK (CR) N7 77| GNEISS, GABBRD, SCHIST, ETC.

AT WHICH IT 16 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

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

BT
000000000
SYMBOL B358db000d

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS RGANIC MATERIAI

CLASS. (< 35% PASSING *200) > 357 PASSING *200) ORGH LS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.

GROUP a1 |63 a2 h-4 | A5 a6 ] A7 COMPRESSIBILITY

CLASS. [A-1-o]A-1-b) -4]a-2-5]a-2-6]A-2-7) ave SLIGHTLY COMPRESSIBLE LIGUID LIMIT LESS THAN 31

LIQUID LIMIT EQUAL T0O 31-50
LIQUID LIMIT GREATER THAN 50

MODERATELY COMPRESSIBLE
HIGHLY COMPRESSIBLE

NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
ROCK- (NCR) | SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
INCLUDES PHYLLITE, SLATE. SANDSTONE, ETC.

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

COASTAL PLAIN
%l.';lMENTARY ROCK -

COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED

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 IGNECGUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT

882830889 L] SHELL BEDS.ETC.

% PASSING st PERCENTAGE OF MATERIAL WEATHERING

“10  lsom GRANULAR| ¢y | MUCK ORGANIC MATERIAL ORANULAR  SILT - CLAY QTHER MATERIAL

« 40 |3 wxjse mx|si N SOILS | gops | TEAT SOILS SOILS FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER

» 200 |15 MX |25 Mx[18 Mx[35 mx|35 MX|35 Mx|35 MX|36 M |35 MN]38 MN|36 MN TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% HAMMER IF CRYSTALLINE.

LITTLE ORGANIC MATTER 352 5 - 12% LITTLE 10 - 20%
LIOUID LiMIT 4 wx|a1 N [ag mx[41 Mn 4D mx |41 MN Jaa X[ ENT go s WITH MODERATELY DRGANIC 5-10%2 12 - 207 SOME 28 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INOEX | & MX | NP [1p mx |18 mx i by [11 N 10 ox |10 Ml (e | Crerie o vy | MIEALY ORGANIC ) ¥ 520 HIGHLY 35% AND ABOVE W SLL g?v?:;ssg:& ::o::rusgzcmsn FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
MODERATE :
CROP WOEX| @ 0 ° 4 Mx |8 MK [12 MK|IE MX[No WX|  MOUNTS OF g’;ﬁf:lc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPES|STONE FRAGS. SILTY OR CLAYEY SILTY CLAYEY ORGANIC Y __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING -} sLiy 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR |GRAVEL, AND ’;2:4% e o e | sois | sons MATTER 24 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS,
MATERIALS |  SAND ¥y STATIC WATER LEVEL AFTER 2 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
TEN. RATING P MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
T Zew ,OR WATER BEARING STRATA :
Y EXCELLENT TO GOOD FAIR T0 POOR | AP TO | POOR |usulTeBLE PERCHED WATER, SATURATED ZONE, OR WATER BEARING S DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK.
OFifw- SPRING OR SEEP
PI OF A-7-5 SUBGROUP IS =< LL - 38 ; PI1 OF A-7-6 SUBGROUP IS >LL - 38

MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL

ROCKS OR 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 - & FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
FISSILE - & PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,

FLOAT -~ ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

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

THE STREAM,

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 OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
1TS LATERAL EXTENT,

LENS - A BODY OF SOIL OR ROCK THAT THINS QUT 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.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK_QUALITY DESIGNATION (RGD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND

EXPRESSED AS A PERCENTAGE.

SOIL_MODISTURE - CORRELATION OF TERMS

SOIL MOISTURE SCALE FIELD MOISTURE | guine FOR FIELD MOISTURE DESCRIPTION

$ - BULK
8S - SPLIT SPOON

DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC
e - VOID RATIQ S0, - SAND, SANDY

SOFT CAN BE GROVED OR GOUGED

NSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
CONSISTENC RANGP OF STANDARD RANGE OF UNCONFINED P Toor sowme | MOD.SEV  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK' SOUND VHEN STRUCK.
PRIMARY SOIL Typg |  COMPACTNESS OF | pengTRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADWAY EMBANKIENT e G;’;’,’ oMt TEST BORING -$— W/ CORE . F_TESTED, WOULD YIELD SPT REF
(N-VALUE) (TONS/FT2_) WITH SOIL DESCRIPTION SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
VERY LOOSE @ SOIL SYMBOL @ AUGER BORING (O~ SPT N-VALUE | 18Eva IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
e LOOSE 4710 10 EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 1e T0 30 Na ARTIFICIAL FILL (AF)OTHER .Q CORE BORING @D SPT REFUSAL F_TESTED, Y] SPT N VALUES >
(NON-COHESIVE) DENSE 38 10 50 THAN ROADWAY EMBANKMENT : VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
VERY DENSE 50 av ™0 MONITORING WELL v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT 7] <8.25 = INFERRED SOIL BOUNDA - REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR
GENERALLY SOFT 2704 .25 10 8.50 === INFERRED ROCK LINE L PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE. D, Y, PT N VALUES < 108 BPF
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.0 N INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERMIBLE,OR DISCERNIBLE ONLY IN SMALL AND
MATERIAL STIFF 8 70 15 17102 e T wae? ALLUVIAL SOIL BOUNDARY () s noicston SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S
(COHESIVE) VERY STIFF 15 Tgm% . 2704 INSTALLATION ALSO AN EXAMPLE.
HARD > >4 28/025 DIP & DIP DIRECTION OF
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @)  cONE PENETROMETER TEST ROCK HARDNESS
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES
U.S. STD. SIEVE SIZE 4 10 w e 200 278 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
OPENING 476 260 042 025 0875 0.0%3 ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED
COARSE FINE SILT ¢ R - AUGER REFUS MED. - MEDIUM VST - VANE SHEAR TEST T0 DETACH HAND SPECIMEN. )
R A LAY AR ~ Al USAL .~ -
8(3‘,{16%?, c?c%a;f GTG;,F;L SAND SAND ) ©L) BT - BORING ‘ TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE
(CSE. SD.) (F_SD.) . CL. - CLAY MOD. - MODERATELY = Z UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK, HAND SPECIMENS CAN BE DETACHED
GRAIN MM 305 75 2.0 8.25 2.05 2.025 CPT - CONE PENETRATION TEST NP - NON PLASTIC %Y~ DRY UNIT WEIGHT BY MODERATE BLOWS.
SIZE N 12 3 CSE. - COARSE ORG. - ORGANIC MEDIUM CAN BE GROOVED OR GOUGED 8.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ARBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE

POINT OF A GEOLOGIST'S PICK.

READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS

SAPROLITE ($AP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
PARENT ROCK,

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF 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 OR
SLIP PLANE.

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

A 14D LB, HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EQUAL TG OR LESS
THAN @.1 FOOT PER 6@ 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.

L
] vene seear vest
L

EXTREMELY INDURATED

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

(ATTERBERG LIMITS) DESCRIPTION e ol SILT SILTY ST - SHELBY TUBE FROM SHIPS T0 SEVERAL INGHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN gt CORE RECOVERY.(SREC,) - JOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIGUID; VERY WET. USUALLY FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. X
SAT.) FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  yERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK, PIECES I INCH %Wé%—m%;ﬁﬁ:ﬁgnﬁg S:“é—ég;ggsﬁggfg Bn‘:cnzs OIVIDED BY THE
LIOUID LIMIT FRAGS, - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T Lmr L - PGHLY v - VERY RATIO oty TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTI . - .
SEMISOLID; REQUIRES DRYING TO TOPS! {18, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RaNGE - WET - 0 ATTAIN OPTIMUM MOISTURE EOUIPMENT _USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING sw—
sl L PLasTIc LT ] TERM SPACING IERM THICKNESS NCH_MARK:
DRILL UNITS: ADVANCING TOOLS: MMER TYPE: D ey ioe WORE. < 10 FEET VERY THICKLY BEDDED S 4 FEET BETRAVERSE ARKER Vi aE
OPTIMUM MOISTUR - MOIST - (M} SOLID; AT OR NEAR OPTIMUM MOISTURE X| AUTOMATIC MANUAL THICKLY BEDDED 15 - 4 FEET
%’l I smmmczoxl_smlxjrg [ wosne 5- CLav BITS :;%EERMELY CLOSE 13:00 ;"’F:éf’ THINLY BEDDED 6 - 1.5 FEET N: 469510.840, E: 1769431194 ELEVATION: 426,36 _FT.
T - [ & conmnuous FLiGHT AuceR CLOSE 2.16 10 1 FEET VERY THINLY BEDDED 2.03 - 0.6 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: VERY CLOSE LESS THAN 246 FEET THICKLY LAMINATED 2.028 - 0.23 FEET NOTES:
- DRY - (D) ATTAIN OPTIMUM MOISTURE O ses 6" HOLLOW AUGERS D'B 4§ THINLY LAMINATED < 0098 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING.
AT
PLASTICITY CHE-458 [T] waro Facep Fincer BITS [ INDURATION
‘ FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH D TUNG.-CARBIDE INSERTS
NONPLASTIC o5 VERY LOW [ cve-ss0 [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT [ casmne [ ws aovancer TR T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM e :
PORTABLE HOIST X] tRicoNE 2 *STEEL TEETH GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH U 2h % POST HOLE DIGGER MODERATELY INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB. HAND AUGER
COLOR DIEDRICH D-25 : SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
] core it DIFFICULT TO BREAK WITH HAMMER,
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NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 5

C_DOT.GDT 11/30/12

C_GEO_SWAL0001_GINTBORINGLOGS.GPJ N

NCDOT BORE DOUBLE R3421

. BORELOG REPORT
WBS 34542.1.2 ] TIP R-3421C | COUNTY RICHMOND [ GEOLOGIST T.EVANS WBS 34542.1.2 TIP R-3421C COUNTY RICHMOND GEOLOGIST T.EVANS
SITE DESCRIPTION |-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to I-73/74 Interchange south of Ellerbe GROUND WTR (ft) | | SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to I-73/74 Interchange south of Ellerbe GROUND WTR (ft)
BORING NO. B-1 STATION 10+00 OFFSET 5ftLT ALIGNMENT -NW1- 0 HR. Dry | | BORING NO. B-2 STATION 11+00 OFFSET CL ALIGNMENT -NW1- 0 HR. N/A
COLLARELEV. 426.3ft TOTAL DEPTH 16.51t NORTHING 468,916 EASTING 1,769,719 24 HR. Dry| | COLLARELEV. 4253 it TOTAL DEPTH 20.0 ft NORTHING 469,014 EASTING 1,769,734 24 HR. 14.2
DRILL RIG/HAMMER EFF./DATE MAD5003 D-25 73% 05/03/2011 l DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/IHAMMER EFF./DATE MADS5003 D-25 73% 05/03/2011 ’ DRILL METHOD Wash Boring HAMMER TYPE Automatic

DRILLER M: COOGIN

START DATE 10/08/12

COMP. DATE 10/08/12

l SURFACE WATER DEPTH N/A

DRILLER M. COOGIN

START DATE 10/08/12

COMP. DATE 10/08/12

| SURFACE WATER DEPTH N/A

DRIVE BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV | gy [DEPTH| BLOW COUNT ows 4K SOIL AND ROCK DESCRIPTION E'(-f't':)v ELEV DE(%TH . 25 5 5 100 o SOIL AND ROCK DESCRIPTION
@ | g | ® |ost]os|ost]||0 25 50 75 100 | No. | Aol 6 | Eev.) DEPTH () ) 0.5t | 0.5t | 0.5 : ! , No. | voll ¢
430 430
4 GROUND SURFACE 00 T
425 | 4253 T 10 il UNDIVIDED COASTAL PLAIN 425 T 4253 GROUND SURFACE 0.0
= 33 | 3 - D BROWN AND TAN, SILTY SAND (A-2-4) 4243 10 T UNDIVIDED COASTAL PLAIN
T S e e e e e e e e e e e 20 2 2 3 5 M TAN AND GRAY, SILTY SAND (A-2-4)
azadas | L L |- \ . BROWN GRAY AND TAN, F. SANDY CLAY wo1al a -
I B U D (A-6) 55 T2 & - w
420 | 42037 60 AN B —————emsapAN "] el T 2
T U w2 M RED GRAY AND TAN, CLAYEY SAND 80 4193 I N v R 4188 65
sralas | L 1 o1 /. _ (A-2-6) (MIDDENDORF FORMATION) _)— =] 468 1 - g NY TAN RED AN GRAY.F. SLTY CLAY A7)
+ SRy 17 M RED GRAY AND TAN, SILTY AND CLAYEY + 85 TNt - ,F. -7
415 + - { - SAND (A-2-4, A-2-6) (MIDDENDORF 415 T 8 | 12]1® - oz - - M § (MIDDENDORF FORMATION)
T | FORMATION) T T, N
spadasl Lo L 1| *° ual s L P2 — o G SR AT A A — 2
4 . - W 4 -+ e p - WSS R -2
atalaso Lo ot A T 4[5 || 0 A AN W/ CSE. SAND LAYERS (MIDDENDORF
410 ul 17 165 | 410 4 ¥ WoESE- FORMATION)
T v C Boring Terminated at Elevation 409.8 ftin + - oSt
I - COASTAL PLAIN: Silty Sand. 1 S . resd
1 _ 4068 L 185 Sl Rt
T - T 4181 s X Ok WSSt 053 20.0
T ~ T ) B ‘Boring Terminated at Elevation 405.3 ft in
T B T B COASTAL PLAIN: Clayey Sand.
| I - I .
. 1 _ 1 -
| I 3 I _




NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 6

BORELOG REPORT
WBS 34542.1.2 i TIP R-3421C l COUNTY RICHMOND l GEOLOGIST T.EVANS WBS 34542.1.2 TIP R-3421C ! COUNTY RICHMOND GEOLOGIST T.EVANS
SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to |-73/74 Interchange south of Ellerbe GROUND WTR (f) | | SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to I-73/74 Interchange south of Ellerbe GROUND WTR (ft)
BORING NO. B-3 STATION 12+00 OFFSET CL ALIGNMENT -NW1- 0 HR. N/A| | BORING NO. B-4 STATION 12+69 .OFFSET CL ALIGNMENT -NW1- 0 HR. N/A
COLLARELEV. 42421t TOTAL DEPTH 250t NORTHING 469,109 EASTING 1,769,744 24 HR. 12.2| | COLLARELEV. 4250 ft TOTAL DEPTH 25.0 ft NORTHING 469,183 EASTING 1,769,752 24 HR. 6.3
DRILL RIG/HAMMER EFF./JDATE MAD5003 D-25 73% 05/03/2011 I DRILL METHOD Wash Boring HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./JDATE  MAD5003 D-25 73% 05/03/2011 I DRILL METHOD Wash Boring HAMMER TYPE Automatic

C_DOT.GDT 11/30/12

C_GEO_SWAL0001_GINTBORINGLOGS.GPJ N

NCDOT BORE DOUBLE R3421

DRILLER M. COOGIN START DATE 10/08/12 COMP. DATE 10/08/12 | SURFACE WATER DEPTH N/A DRILLER M. COOGIN START DATE 10/09/12 COMP. DATE  10/09/12 SURFACE WATER DEPTH N/A
DRIVE . DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| g, [DEPTH| BLOWCOUNT BLOWS PER FOOT saup. (W SOIL AND ROCK DESCRIPTION ELEV! EiEy D‘:i;)TH o SOIL AND ROCK DESCRIPTION
® | “@ | ® |osr|osi|ost| |0 25 50 75 100! | NO. |0 ELEV. () oeetia | | @) 0.5t | 0.5t | 0.5f | [0 25 50 75 100/ | No. Lol @
425 GROUND SURFACE oo H22
4232 T 10 1 UNDIVIDED COASTAL PLAIN T
T 5[ 7 | 9 e }1‘6 M TAN AND GRAY, SILTY SAND (A-2-4) s I
apo 4207335 1 é - -- L | a5 T GROUND SURFACE 0.0
T . O M 4240710 T UNDIVIDED COASTAL PLAIN
4182 T 60 N I - COASTAL PLAIN 4 2 14 .. *1 5| - GRAY AND TAN, SLI. SILTY SAND (A-3)
] 619 ]°® . .\13 w RED GRAY AND TAN, SANDY CLAY (A-6) 4215+ 35 R
415 |-4157 + 85 NN e (MIDDENDORF FORMATION) 420 E - K TR
- g | 10 | 14 2 ~ w 41907 60 c -
Y D T ST
j/ v 4165 + 85 - - . ....'\\...4
410 4107 135 5 5 5 .. 13- W 415 -: . . ')37
. .’. . - R BV 2T
R B +4 ....//..
- L4067 18] 4115 + 135 Ry 4 T T T T T T COASTALPLAN |
a0 L2057 1 185 P GRAY AND TAN, SILTY CSE SAND (A-2-4) 210 ¥ 7 B ez RED GRAY AND TAN, F. SANDY CLAY
T3 2 |tles w W/ GRAVEL (MIDDENDORF FORMATION) -+ 1 (A-6) (MIDDENDORF FORMATION)
[ I : I\‘I oot s s
} - wesyus L L Lo - ‘ . GRAY AND TAN; SILTY CLAYEY SAND
| 4007 + 235 .. 405 ¥ R 9 (A-2-6) (MIDDENDORF FORMATION)
400 21312 Lis w 399.2 250 T T
Boring Terminated at Elevation 399.2 ftin T -
COASTAL PLAIN: Silty Cse. Sand. 40154 238 o \\
T T e 25.0

+—+—— -ttt T e e e e

(I RO RS TAT ST YOV AN O SO U UUT N TR WS SN U WS UT! A0 [N VUMY SO0 0 PN VUUC S T 0 [T S

| YT SN NS WU T N OO YO T OO
-ttt

lllllll!l'llillllll‘llll'!llllllll'llllllllll!!l!llll|

PSS STYN WS NS0 Y NV YT S N N SN SN AN WY AN SN YOU VN [N YONT WO SN OO YN WAL OO SO T WA ST WOR YOO MUY N S YUY U T YA O 1

-ttt T T T T e e et

llll'llll|||l|Illli'illl'llllllllIlllll‘lllllllll

Boring Terminated at Elevation 400.0 ft in
COASTAL PLAIN: Silty Clayey Sand.




NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 7

C_DOT.GDT 11/30/12

C_GEQO_SWAL0001_GINTBORINGLOGS.GPJ NI

NCDOT BORE DOUBLE R3421

WBS 34542.1.2 [ TIP R-3421C { COUNTY. RICHMOND | GEOLOGIST T.EVANS WBS 34542.1.2 TIP R-3421C | COUNTY RICHMOND GEOLOGIST T.EVANS
SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe GROUND WTR (ft) | | SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to I-73/74 Interchange south of Ellerbe GROUND WTR (ft)
BORING NO. B-5 STATION 13+98 OFFSET 1ftLT ALIGNMENT -NW1- 0 HR. N/A | | BORING NO. B-6 STATION 15+00 OFFSET 16 ft RT - | ALIGNMENT -NW1- 0 HR. N/A
COLLARELEV. 429.1ft TOTAL DEPTH 25.0 ft NORTHING 469,311 EASTING 1,769,764 24 HR. 4.1 COLLAR ELEV. 434.6ft TOTAL DEPTH 25.0 it NORTHING 469,410 EASTING 1,769,793 24 HR. 4.4
DRILL RIG/HAMMER EFF.JDATE MAD5003 D-25 73% 05/03/2011 [ DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIG/HAMMER EFF/DATE  MAD5003 D-25 73% 05/03/2011 | DRILL METHOD Mud Rotary HAMMER TYPE  Automatic
DRILLER M. COOGIN START DATE  10/09/12 COMP. DATE 10/09/12 ] SURFACE WATER DEPTH N/A DRILLER M. COOGIN START DATE 10/09/12 - | COMP. DATE 10/09/12 SURFACE WATER DEPTH N/A
DRIVE . L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| g, [DEPTH| BLOW COUNT BLOWS PER FOOT sawp. W 0 SOIL AND ROCK DESCRIPTION Etf)v ELEV DE(%TH o 25 0 0 SOIL AND ROCK DESCRIPTION
® | " | ® fos|ost|osh| |0 25 50 75 100} | NO. | Avoll 6 | ELev. @ DEPTH (f) ) 0.5t | 0.5t | 0.5ft : 50 75 0/ | No. | /Mol 6
435
430 GROUND SURFACE 00 GROUND SURFACE 00
. T ‘ RBIVIDED COASTAL PLAIN spe 10 L T T UNDIVIDED COASTAL PLAIN
313 | 4 PSS IR IR I D C BROWN AND TAN, SLI. SILTY SAND w0 - I as *.3 Lo BROWN AND m%ggg SAND (A24) 30
1 RSt DD EPEDEDE B el 4281 (A24)W/ROOTS_ _ _ _ _—-2Y D RN ER A R B A I . Ao ONUGUIP | 2.4 - AU —=0
as 4256135 | 1L ~ \ A S OASTALPLAIN - 430 T T 123 ||Lds TAN, SANDY CLAY {A-5) W/ GRAVEL s
w1 T an . RN . L I D L RED GRAY AND TAN, F. SANDY CLAY 4286 + 6.0 e | So] - B e e e e i —— — — — 2
e | e D - (A7) (MIDDENDORF FORMATION) T 7 e RED GRAY AND TAN, CSE. SANDY CLAY 44
1 e - 4264 1 85 A (A-6) W/ GRAVEL (MIDDENDORF ~ — =]
420 |-4206 T 85 N n 425 I 6 | 10|16 26 FORMATION)
77 T4 M o6 L 1t | Do o\_____ __FORMATION) _ __ __
T [ N : 1 - GRAY AND TAN, CSE. SANDY SILT (A-4)
I N VA L 7 120 1 - W/ GRAVEL (MIDDENDORF FORMATION) 1, &
1 T /’ oo T T 7T REDGRAY AND TAN, F. SANDY CLAY ~ ] 42117 135 o \ T T T T GRAYAND TAN, SANDY CLAY (A6) |
PR LUK JELTH R E s - (A-6) W/ GRAVEL AND CSE. SAND 420 T 5[ 13 | 12 o M NI W/ GRAVEL (MIDDENDORF FORMATION)
1 ¥ MR (MIDDENDORF FORMATION) T o s_
_ + vk C a1 175 I S ;’ . T e e oo —— 175
T T A o e o e 2 4164 T 185 T ARV GRAY AND TAN, CLAYEY SAND (A-2-6)
4106 + 185 . . GRAY TAN AND RED, SILTYAND CLAYEY 2%
410 - =518 - v - SAND (A-2-4, A-3-6) W/ GRAVEL 415 1 6 8110 f,g M Q_ W/ GRAVEL (MIDDENDORF FORMATION)
T : % 1 R (MIDDENDORF FORMATION) T 1 ey ‘
o . . . \ - . - + / . x-
4056 L 925 o '\' 4088 28 4114 1 235 s S 5L 4106 2.0
. PR 410 5. e e O —— o— o S— O oo — —— {——_— o — — v oo oo s’ ot
405 40582 28—t auy M s0a 20 =80 e I S e
Boring Terminated at Elevation 404.1 ftin \ : FORM AT|O§\1
COASTAL PLAIN: Clayey Sand. )

[T ST TR AN ST ST T VAN NN WA YK TN VO T S VN T S [N SOOY SO
-++—++t+—+—+t-r-t+-+—t-rt—t——

| YT WROT SO M [N TN SRR WO TN AN T SO T |
-ttt

PRI T R
L e e

1

1
lllllllIl‘ll!l‘lll‘l'lllllilIlIIIl!lIllllll"'l!ll'lll

1

PN SO ON WOTYANE W JUNTEN ST WU TSN NN WU SO ST N JUUY SN SN WY SR NN SN TR T S (U VOO TN M £

+——t-r—-t-t—t—t—t-rrr T T T T T T T T T T T

PSS TRT SN NN YO WONY N W [ UUNR WO ST AR N UK WAL WO SO DT W Y 1
-+ttt

Boring Terminated at Elevation 409.6 ft in
COASTAL PLAIN: Silty Clay.
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 8

[ GEOLOGIST T.EVANS

C_DOT.GDT 11/30/12

C_GEO_SWAL0001_GINTBORINGLOGS.GPJ N

NCDOT BORE DOUBLE R3421

WBS 34542.1.2 [TIP R-3421C | COUNTY RICHMOND

SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe GROUND WTR (ft)
BORING NO. B-7 STATION 16+00 OFFSET 5ftRT ALIGNMENT -NW1- 0 HR. N/A
COLLARELEV. 436.7 ft TOTAL DEPTH 30.0 ft NORTHING 469,511 EASTING 1,769,794 24 HR. N/A

WBS 34542.1.2 TIP R-3421C I COUNTY RICHMOND GEOLOGIST T.EVANS

SITE DESCRIPTION [-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe -{ GROUND WTR (ft)
BORING NO. B-8 STATION 17+00 OFFSET CL ALIGNMENT -NW1- 0 HR. N/A
COLLARELEV, 440.1ft TOTAL DEPTH 16.5ft NORTHING 469,611 EASTING 1,769,795 24 HR. 3.7

DRILL RIG/HAMMER EFF.JDATE MAD5003 D-25 73% 05/03/2011

| DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE MADS5003 D-25 73% 05/03/2011

| DRILL METHOD _ Wash Boring

HAMMER TYPE Automatic

DRILLER M. COOGIN START DATE 10/09/12 COMP. DATE 10/09/12 | SURFACE WATER DEPTH N/A DRILLER M. COOGIN START DATE 10/09/12 COMP. DATE 10/09/12 l SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| ey |DEPTH o v o SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(E)TH o 25 ; 100 ) SOIL AND ROCK DESCRIPTION
® | “@ | ® |osf | o5t | 05t % %0 75 100{ | NO. |/moll G | ELEv.(y DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft ; 0 A NO. /Mol G
440 L 445
I _ 4367 GROUND SURFACE 0.0 I
4357 10 T C UNDIVIDED COASTAL PLAIN ik
435 - o 440 GROUND SURFACE 0.9
T a1 34 — D =441 BROWNAND TAN, SILTY SAND (A2-4)  — 29 5B M N R i [ UNDIVIDED COASTAL PLAIN ~
smplas | oo N y §_ “RANGERND TAR F. SANDY CLAY TA) T . &\16 .. ,  YELLOW AN'g ;ij?léﬁm'EflLW saND
+ - -/ N W/ GRAVEL 55 4366 T 3.5 ke N SZAWI CRAVEL ~
407 L a0 A L2 PR — 2 T S 9 [ 2| Y- YELLOW GRAY AND TAN, CLAYEY SAND
430 2| 9 COASTAL PLAIN 435 + 21 A-2-6) W/ GRAVEL
T N p N RED GRAY AND TAN, F. SANDY CLAY seaTeo L oL — N «-———%&%ﬁﬁ-ﬁmﬁ-___-—f——ﬁ
428.2 - :
Bt “Nei b NY (Ar) Wi SANEO'E,{\JE;%(\}\)’"DDENDORF T L i 431 REDBROWNANDTAN, CLAYEYSILTY  go
4 o - Mo 8BS L Lo Lo SR =} SAND (A-2-4) W/ GRAVEL (MIDDENDORF | ™ "]
425 T ok [ 4247 _ 120} | 430 I W D \:_ . .FORMATION) _ _ _ _
1 L = T GRAYAND TAN, FN. SANDY CLAY (A-6) | 4 .- N RED GRAY AND TAN, F. SANDY CLAY
4232 1138 4 s S N 4227 W/ GRAVEL (VIDDENDORF FORMATION) 140} + e \-_@g (A-T) W/ GRAVEL (MIDDENDORF 12.5]
1 . /‘35 M L GRAY AND PURPLE, F. SANDY CLAY (A7) 4266 + 135 SO A \‘\‘ N o FORMATION) T
420 1 v \- W/ GRAVEL LAYERS (MIDDENDORF 425 | 4951 T 150 9 13 17 SRR P M \- GRAY AND TAN, SANDY CLAY (A-6)
— 7 §— FORMATION) 77 17 »34 M \—423 W/ GRAVEL (MIDDENDORF FORMATION)
e P - = de . L . - X 16.5
4182 T 185 . B T I 2 " \.. ¥ = Boring Terminated at Elevation 423.6 ft in
1 N ) §- + - COASTAL PLAIN: Sandy Clay.
415 I . (447 o ___ 29 I _
1 e ANA YELLOW TAN AND ORANGE, CLAYEY 1 -
4132 1 235 v 5 5 A Lot SAND (A-2-6) W/ GRAVEL (MIDDENDORF + -
I - o Wt FORMATION) + -
410 I AN o I o
| 4082 T 285 N \: I N
T 10 12 17 i \!39- . W Pl 406.7 30.0 1 o
4 o Boring Terminated at Elevation 406.7 ft in + -
4 - COASTAL PLAIN: Clayey Sand. -+ -
I 5 NOTE: FIAD due to presence of thick + -
-+ - bentonite in the borehole. T -
| 1 | i _
, 1 - 1 |
| 1 » I -
1 e - 4 -
+ o -+ -




NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 9

WBS 34542.1.2 i TIP R-3421C ] COUNTY RICHMOND l GEOLOGIST T.EVANS WBS 34542.1.2 TIP R-3421C [ COUNTY RICHMOND GEOLOGIST T.EVANS
SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe GROUND WTR (ft) | | SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to |-73/74 Interchange south of Ellerbe GROUND WTR (ft)
BORING NO. B-9 STATION 18+00 OFFSET CtL ALIGNMENT -NW1- 0 HR. Dry | | BORING NO. B-10 STATION 19+00 OFFSET CL ALIGNMENT -NW1- O HR, Dry
| COLLARELEV. 443.4ft TOTAL DEPTH 15.0 ft NORTHING 469,711 EASTING 1,769,802 24 HR. 75| | COLLARELEV. 446.0ft TOTAL DEPTH 20.0 ft NORTHING 469,811 EASTING 1,769,809 24 HR. FIAD
DRILL RIG/HAMMER EFF./DATE MAD5003 D-25 73% 05/03/2011 ‘ ‘ DRILL METHOD H.S. Augers HAMMER TYPE  Automatic DRILL RIG/HAMMER EFF.JDATE  MAD2544 CME 45 77% 3/31/2011 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER M. COOGIN START DATE 10/09/12 COMP. DATE 10/09/12 l SURFACE WATER DEPTH N/A ’ DRILLER M. COOGIN START DATE 10/12/12 COMP. DATE 10/12/12 l SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L ' DRIVE BLOW COUNT " BLOWS PER FOOT SAMP. L
ELEV| gy [DERTH Y/ SOIL AND ROCK DESCRIPTION : E(Lf'f)\’ eev (PRE o 25 10 o SOIL AND ROCK DESCRIPTION
@ | ™ |osit|ost|osf| |0 25 50 75 100} | NO. | /ol 6 | ELev. @y DEPTH () ) 0.5ft | 0.5t | 0.5 ! 50 75 NO. |/woil ¢
445 | 450
4 : I 443.4 GROUND SURFACE 0.0 T
w0410 T - UNDIVIDED COASTAL PLAIN T+
+ 3 | 3 | 4 ;\7 e . GRAY AND TAN, SILTY SAND (A-2-4) T GROUND SURFACE 0.0
440 | 43001 35 C404 | WIGRAVEL —-2Y | 445 | w5010 I UNDIVIDED COASTAL PLAIN
T =17 18 A N COASTAL PLAIN T 51212 | .. D BROWN AND TAN, SLI. SILTY
sa7at 60 v AN [ 4379 _  REDGRAYAND TAN, F. SANDY CLAY __ 55 waoe + a5 VU A POORLY-GRADED SAND (A-3) 39
- I 1 e DR RN 7771 (A-6)W/ GRAVEL (MIDDENDORF | ¥ (o me e R U G M T T T T COASTALPLAIN
435 1 R N & L \____ _FORMATION) - | 440 + N ORANGE TAN AND GRAY, SILTY SAND 55
satas Lo Lo Lo = RED GRAY AND YELLOW, SILTY MED. TO 4400 L 60 4o N (A-2-4) (MIDDENDORF FORMATION) [~ ~ 7
T : o | e - - CSE SAND (A-2-4) W/ GRAVEL T REREES A M ~ ORANGE BROWN AND TAN, F. SANDY
1 RN (MIDDENDORF FORMATION) asyas | Lo Lo Y o T\_SILT (A-4) (MIDDENDORF FORMATION) |~ |
1 R T S A 4309 o 125] 1 G M RED TAN AND GRAY, SILTY F. SAND
430 | 49991 135 S GRAY RED AND TAN, CLAYEY SAND 435 I (A-2-4) W/ GRAY SILT LAYER, GRAVEL
[ 20 | 39 e e - D \. 4284 (A-2-6) W/ GRAVEL (MIDDENDORF 150 1 N 5 (MIDDENDORF FORMATION) 125
(N FORMATION) / 4325 + 135 s N F T T "GRAY RED AND TAN, F. SANDY CLAY |
Boring Terminated at Elevation 428.4 ft in + 51131 34 SR B ~\-.47 : D \‘ (A-6) W/ TRACE TO LITTLE MICA, GRAVEL
COASTAL PLAIN: Clayey Sand. 430 T il \- LAYERS, CSE. SAND LAYERS
T 7. \:‘ (MIDDENDORF FORMATION)
4275 T 185 SRIEIENN B -//- . s-
T L I ] e D 4260 20.0

Boring Terminated at Elevation 426.0 ft in
COASTAL PLAIN: F. Sandy Clay.
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 10

WBS 34542.1.2

| TIP R-3421C

| COUNTY RICHMOND

| GEOLOGIST T.EVANS

WBS 34542.1.2

TIP R-3421C

COUNTY RICHMOND

GEOLOGIST T.EVANS

SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe

BORING NO. B-11

STATION 20+00

OFFSET 1ftRT

ALIGNMENT -NW1-

COLLARELEV. 447.0ft

TOTAL DEPTH 20.0ft

NORTHING 469,911

EASTING 1,769,816

GROUND WTR (ft)
0 HR. 17.0
24 HR. FIAD

SITE DESCRIPTION [-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe

BORING NO. B-12

STATION 20+81

OFFSET CL

ALIGNMENT -NW1-

COLLARELEV. 447.7 ft

TOTAL DEPTH 20.0ft

NORTHING 469,991

EASTING 1,769,823

| GROUND WTR (ft)
0 HR. 16.5
24 HR. 16.2

DRILL RIG/HAMMER EFF./JDATE MAD2544 CME 45 77% 3/31/2011

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG'HAMMER EFF./DATE

MAD2544 CME 45 77% 3/31/2011

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

C_GEO_SWAL0001_GINTBORINGLOGS.GPJ NC_DOT.GDT 11/30/12

DRILLER M. COOGIN START DATE 10/12/12 COMP. DATE 10/12/12 l SURFACE WATER DEPTH N/A DRILLER M. COOGIN START DATE 10/10/12 COMP. DATE 10/11/12 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT SAMP. L
|BLEV] ey PERTH . ”s . 5 100 \4FE SOIL AND ROCK DESCRIPTION E(Lfg\’ ELEV DE(z)TH o 25 BLOWS PER FOOT . ) o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5/ a . « NO. |/moll 6 | Eev. () DEPTH (1) (ft) 0.5t | 0.5t | 0.5 ; 5 I 9] | No. | /moll 6
450 - 450 B
I GROUND SURFACE o0 1 | 4477 GROUND SURFACE 0.0
4467 £ 10 | UNDIVIDED COASTAL PLAIN
| 4460 T 10 T UNDIVIDED COASTAL PLAIN T o
445 T TT 2124 TAN, SLI. SILTY SAND (A-3) 20| | 445 I R TAN AND ORANGE, el oD (A2-4)
4435 + 35 N : RED AND TAN, SILTY MED. TO CSE. aap L35 L Lo LT
¥ T 7| - Y SAND (A-2-4) W/ GRAVEL 1 & .
4 N 4417 + 6.0 NG
4107 60 T T TB ] - Ngoo - -
440 1 19 | 17 ) 440 I €29
1 R P ‘N . 4392 85 \
4385 T 85 y 3 % T15 T 20 S IR
xI [ B8 7 B -+ . . 335 .
i LA I |
I S\ I I LA
435 -+ % —434.5 125] 8 oy A 02 e e 12
T T e 34271 135 COASTAL PLAIN
4335 F 135 R R N COASTAL PLAIN + c e
T =5 77 .. .\“25 R M \- GRAY AND PURPLE, F, SANDY CLAY (A-6) 1 616 |7 e RED TAN AND GRAY, SILTY F. SAND AND
I L9250 N I NN CLAYEY SAND (A-2-4, A-2-6) W/ GRAVEL
: N W/ GRAVEL AND CSE. SAND (MIDDENDORF FORMATION 165
430 T AR AN (MIDDENDORF FORMATION) 430 T -\ )
429277 185 P
4285 T 185 D - T N Aty
¥ g 11| 15 R \- + 41812 »32. . W ket 4277 200
; 26 M NN 4270 20.0 T Boring Terminated at Elevation 427.7 ft i
T L Boring Terminated at Elevation 427.0 ft in 1 - onn(g;o/igl,{\]i SLXIN' %‘{atmsf d "
-+ L COASTAL PLAIN: F. Sandy Clay. AL - - Llayey sana.
; I - I X
1 + L I _
| 1 n I =
, I _ I -

NCDOT BORE DOUBLE R3421




Q

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 11

. BORELOG REPORT
WS 34542.1.2 l TIP R-3421C l COUNTY RICHMOND * ‘ GEOLOGIST T.EVANS WBS 34542.1.2 TIP R-3421C COUNTY RICHMOND GEOLOGIST T. EVANS-
SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe GROUND WTR (ft) | | SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe GROUND WTR (ft)
BORING NO. B-13 STATION 22+03 OFFSET CL ALIGNMENT -NW1- 0 HR. Caved | | BORING NO. B-14 STATION 22+95 OFFSET 5ftRT ALIGNMENT -NW1- 0 HR. Caved
COLLARELEV. 44451t TOTAL DEPTH 20.0ft NORTHING 470,113 EASTING 1,769,835 24 HR. 12.8 | | COLLARELEV. 443.21t TOTAL DEPTH 31.5ft NORTHING 470,203 EASTING 1,769,849 24 HR. 1.5

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE  MAD2544 CME 45 77% 3/31/2011 1 DRILL METHOD H.S. Augers

DRILL RIGHAMMER EFF./JDATE MAD2544 CME 45 77% 3/31/2011 ' l DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER M. COOGIN START DATE 10/11/12 COMP. DATE 10/11/12 i SURFACE WATER DEPTH N/A DRILLER M. COOGIN START DATE 10/11/12 COMP. DATE 10/11/12 SURFACE WATER DEPTH N/A
RIVE : L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELev| RN [DEPTH| _BLOW COUNT BLOWS PER FOOT saup. | 0 SOIL AND ROCK DESCRIPTION E(Lf'f)v ELEV DE(':JH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
® 1 @ | ® |os|ost|osi]|0 25 50 75 100] | NO. | /Mol 6 | EEv.() DEPTH (i) M 0.5t | 0.5ft | 0.5ft ! ! ! | No. Lol 6
445 GROUND SURFACE 00 445 -
4435+ 10 T T UNDIVIDED COASTAL PLAIN + - 443.2 GROUND SURFACE 0.0
¥ 2 3 7 T ol D ORANGE AND TAN, SANDY CLAY (A-6) 4422 T 10 5  — T ; UNDIVIDED COASTAL PLAIN
T N LS e o e T Y RED TAN AND ORANGE, SILTY MED. TO
aao PO BE e SN ORANGE GRAY AND TAN, SILTY MED. TO 440 T s CSE. SAND (A-2-4) W/ GRAVEL
-+ \‘31 D F. SAND (A-2-4) W/ GRAVEL 4397+ 35 7578
4385 1 6.0 R B R I “‘33:
T 2] 15| 18 R D 4372 T 60 N
T SR o 15 | 16 | 18 :
43601 85 R 1 . 836 .
435 T g9 | ™ 5 M 435 | 43474 85 =
i 4 T 58 [ 7 N2 I
i / T I
I L \ 4 4320 12 4 N -
- las107T 135 Lp : COASTAL PLAIN i N - 407 128
430 1T ) 8 5 o w G GRAY TAN AND RED, SILTY CLAYEY 145 1430 | 4971 135 < AT COASTAL PLAIN
+ AN S SAND (A-2-6) W/ GRAVEL (MIDDENDORF + 5 101 25 @35 D oS¢ GRAY AND PURPLE, CLAYEY SAND
4 SN - FORMATION) s 1 SN LS (A-2-6) W/ GRAVEL (MIDDENDORF
o T 1as o~ | GRAY AND TAN, SILTY CLAY (A7) — =3 + -\~\ LS 1257 FORMATION) s
425 T T [ 20 | N w - DO R ot s = a0 |45 | uoa7 L 185 ; SE T PURPLEAND GRAY, SITVETOWED. |
949- GRAY AND TAN, CLAYEY SAND (A-2-6) : N ;
¥ = T 7 W46 R R ), .- M ONY SANDY CLAY (A-6) W/ GRAVEL
- \ W/ GRAVEL (MIDDENDORF FORMATION) I T st N (MDUENDORF FORMATION)
T B Boring Terminated at Elevation 424.5 ftin + L GO \-
1 A COASTAL PLAIN: Clayey Sand. 1 L7 \_
I = 420 | 41974235 4 N
1 L T [0 5 || - g5 - W \-
i : I 7 N
1 - 415 | 41474285 4 S-—
1 i sazTaol 2| 818 L w \:
T i 4 r18&8® N Y w N 4117 315
1 3 + = Boring Terminated at Elevation 411.7 ftin
-1 — -+ - COASTAL PLAIN: Silty F. to Med. Sandy
ES - + - Clay.
o~ T n 1 i
g I i 1 i
5 I - I -
=]
6} + - + -
8 i - I [
o 3 - -+
O' + - -+ L
z e — — —
2 I i I .
<} 1 L 1 i
23 on
(D - = <
o] 4 » 4 L
e
[] - . —t |
Z 1 i
¥ T " 1 B
m T " =
8 1 i 1
z 1 i 1 i
V] -
v" T i T
[=3 -+ - -+ =
o
2 I ¥ 1 X
2 T ; I o
2 T L 1 L
o T B L 5
S 1 i 1 i
f:}; 4 - 4 L.
o - L - b—
" 1 i 1 L
2 1 i 1 L
2 4 L 4 =
o]
ja) 4 - -t -
w -t - -l L
[
@] 4 - -+ .
@ -+ - - -
5 + i 1 i
o -
] I i I
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SHEET 12

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

WBS 34542.1.2 ‘ TIP R-3421C ‘ COUNTY RICHMOND ‘ GEOLOGIST T. EVANS : WBS 34542.1.2 TIP R-3421C COUNTY RICHMOND ) GEOLOGIST T.EVANS
SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to I-73/74 Interchange south of Ellerbe GROUND WTR (ft) | | SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to I-73/74 Interchange south of Ellerbe GROUND WTR (ft)
BORING NO. B-15 STATION 24+07 OFFSET 3ftLT ALIGNMENT -NW1- 0 HR. 12.7 | | BORING NO. B-16 STATION 24+93 OFFSET 51ftLT ALIGNMENT " -NW1- 0 HR. Dry
COLLARELEV. 4446 ft TOTAL DEPTH 25.0ft NORTHING 470,315 EASTING 1,769,858 24 HR. FIAD | | COLLARELEV. 4450 ft TOTAL DEPTH 35.0 ft NORTHING 470,399 EASTING 1,769,871 24 HR. Dry
DRILL RIG/HAMMER EFF./JDATE MAD2544 CME 45 77% 3/31/2011 t DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF.JDATE MAD2544 CME 45 77% 3/31/2011 ‘ DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER M. COOGIN START DATE 10/12/12 COMP. DATE 10/12/12 l SURFACE WATER DEPTH N/A DRILLER M. COOGIN START DATE 10/11/12 COMP. DATE 10/11/12 l SURFACE WATER DEPTH N/A
DRIVE L DRIVE |c BLOW CO AMP. L
ELﬂEV iy pepTH| BLOW COUNT BLOWS PER FOOT SAMP. v 5 SOIL AND ROCK DESCRIPTION E](_ff)\/ LRV DE(:')TH COUNT . BLOWS PER FOOT S o SOIL AND ROCK DESCRIFTION
® 1 " () |osft| o5t ost] |0 25 50 75 100/ | No. |/moil 6 | Eev.d DEPTH () (f) 0.5ft | 0.5ft | 0.5ft 25 50 75 1001 | NO. | /Mol 6
445 4446 GROUND SURFACE oo| [-445 1 I UNDE?&%NS §:§TLC§MIN 00| -
4436 + 10 e I e R ‘ - UNDIVIDED COASTAL PLAIN Cee
T O T C e ‘\3,1. D \_ RED TAN AND GRAY, F. SANDY CLAY 1 1] 3|10 . .&.1\3. M. ORANGE AND TAN, CLAYEY SAND (A-2-8)
a1 as SN SE@s | (ABW/GRAVEL ___ __— 30 44151 35 CoUN[o WI GRAVEL
440 3 T8 1L N D 8 RED TAN AND GRAY, SILTY SAND (A-2-4) 440 I 10113116 0 Mees M
286+ 60 R Ve N W/ GRAVEL AND CSE. SAND s3007 60 r. BB — —RAY RED AN TAN CLAVEY ST
T 5 114 | 13 C )‘127 .. M B N 112" - ./-423. B O M . SAND (A-2-4) W/ GRAVEL 50
436171 85 P - T R0 I IR I T T T T T T COASTALBLAN T |
435 T 61 6| 6 e w 435 I 61 ¢ | % | D LT. GRAY AND PURPLE, SILTY F. SAND
i . .“ i 1 SN (A-2-4) W/ GRAVEL (MIDDENDORF
T N\ \Vi 4301 125 + - -\;\ - 4325 FORMATION) __ ___ _____ 125]
4311 T 135 N e T EGASTALPLAIN 4'&1%:: 13.5 TN T B D i GRAY AND TAN, F. SANDY CLAY (A-6) W/
430 T T L e woESsd PURPLE GRAY AND TAN, CLAYEY SAND 430 I 318 25 D S_ GRAVEL (MIDDENDORF FORMATION)
T e N RN (A-2-6) W/ GRAVEL (MIDDENDORF 1 .. \_
I RN I N IR D resd FORMATION) T S N
-+ o e e . . .\ . e e e . o .. $- 49685 T 185 P .’ \_
4261 ] 185 R + U I NN
U N U T I 3 3 7 113
425 T 22 | 23 s MEed 425 I 20 D \_
I T - A 1 N . \_
I AN I Losd 1 SN N
R V5Tt NN I AT I X U . I DRI R IR I N
w11 T 225 DEE ettt DR DR GRAY AND TAN, SANDY CLAY (A6) A8 T 288 4 et [ T N ] N
420 5 8 | 13 5 M 4106 W/ GRAVEL (MIDDENDORF FORMATION) 550/ | 420 I ,\!36 b §_
Boring Terminated at Elevation 419.6 ftin + N A \-
COASTAL PLAIN: Sandy Clay. + .- / - \-
4165 T 285 4 \—
415 I 61 719 &6 M \:_
I o §:
4115 T 335 Cob \—
410 1 41618 Y TN R R I M [ 4100 : 35.0

Boring Terminated at Elevation 410.0 ftin
COASTAL PLAIN: F. Sandy Clay

-+ttt

Tttt
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GEO_SWAL0001_GINTBORINGLOGS.GPJ NC_DOT.GDT 11/30/12
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BORELOG REPORT

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 13

WBS 34542.1.2

[P R-3421C | COUNTY RICHMOND | GEOLOGIST T.EVANS
SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe GROUND WTR (ft)
BORING NO. B-17 STATION 25+75 OFFSET 20ftLT ALIGNMENT -NW1- 0 HR. N/A
COLLARELEV. 4451 ft TOTAL DEPTH 35.0ft NORTHING 470,480 EASTING 1,769,873 24 HR. 8.6

WBS 34542.1.2 TIP R-3421C COUNTY RICHMOND GEOLOGIST T.EVANS

SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to I-73/74 Interchange south of Ellérbe” | GROUND WTR (ft)
BORING NO. B-18 STATION 26+99 OFFSET 10ftRT ALIGNMENT -NW1- O HR. Dry
COLLARELEV. 435.1ft TOTAL DEPTH 25.0 ft NORTHING 470,605 EASTING 1,769,891 24 HR. FIAD

DRILL RIG/HAMMER EFF.JDATE MAD2544 CME 45 77% 3/31/2011

| DRILL METHOD _ Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE MAD2544 CME 45 77% 3/31/2011

| DRILL METHOD  H.S. Augers

HAMMER TYPE  Automatic

O_SWAL0001_GINTBORINGLOGS.GPJ NC_DOT.GDT 11/30/12

NCDOT BORE DOUBLE R3421C_GE

DRILLER M. COOGIN START DATE 10/11/12 l COMP. DATE 10/11/12 I SURFACE WATER DEPTH N/A DRILLER M. COOGIN START DATE 10/12/12 i COMP. DATE 10/12/12 SURFACE WATER DEPTH N/A
i DRIVE S PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV) Eey [PEETH BLOW COUNT BLoWSP \F: SOIL AND ROCK DESCRIPTION Ez-f'tf)v ELEV DE(%TH o 2 5 s 100 ) SOIL AND ROCK DESCRIPTION
® 1 @ | ® |osr|osi]|ost] |0 % % 75 100 No. | /Mol G | eev.@ DEPTH (f) (ft) 0.5ft | 0.5t | 0.5t ‘ ! 1 NO. | /Mol 6
450 | 440 B
I i I :
445 T - 445.1 GROUND SURFACE 00| | 435 T C 435.1 GROUND SURFACE 0.4
4441 | 10 N o UNDIVIDED COASTAL PLAIN 43411 10 T 1.... ARTIFICIAL FILL
T T8 [86]12]|. I RED GRAY AND TAN, CLAYEY SAND T 51 6|5 Ny T M TAN AND BROWN, SILTY SAND (A-2-4)
4416 + 35 1 N N IR wr_ A28 — 2L 4316 + 35 R CCEE —— — _ _ WIGRAVEL _ _ _ 24
T s T || - e RED GRAY AND TAN, SLI. SILTY SAND 430 T 6 | 15 | 5 T e M UNDIVIDED COASTAL PLAIN
440 4 »2s (A-2-4) W/ GRAVEL 01T 60 - GRAY AND TAN, SILTY SAND (A-2-4)
43911 640 (I PO W/ GRAVEL, TRACE MICA
7110 | 9 /19 : 1 8 | 1 [ 13 & . .. D
I . : . _‘E’.7.1__..-_______..___...__.___.__—.§9. 426.6 + 85 N —-—-———-—————————-——.———.—.___...82
436.6 T 8.5 5 5 7 7o S COASTAL PLAIN + T w123 N D B COASTAL PLAIN
435 I 13 el PURPLE AND GRAY, CLAYEY SAND 425 I w39 " GRAY PURPLE AND TAN, F. SANDY CLAY
T N el (A-2-6) W/ GRAVEL (MIDDENDORF 1 7 N (A-6) W/ GRAVEL (MIDDENDORF
+ RO a8 FORMATION) _ _ _ _ __ 125] + R A F4268 FORMATION) ___ _ _ _ __ 123
4316 + 135 N R = GRAY TAN BROWN AND PURPLE, F. 4216 + 135 Ny - TAN GRAY AND YELLOW, CLAYEY AND
430 T 22 | 35 “Twsr - M \ SANDY CLAY (A-6) W/ GRAVEL, FAT CLAY 420 + 41618 @14 | M - SILTY SAND (A-2-6) W/ GRAVEL
-+ 7 NY- LAYERS (MIDDENDORF FORMATION) -+ - (MIDDENDORF FORMATION)
4 N I %- 4 R : . L
-+ - e . ./ . = ES o o ke . -
4266 + 185 SRy S- 4166 7185 | | <l 3
425 I N g0 D %‘_ 415 1 8L M " 415.1 200
1 R O N I N -
4216 + 235 I \- 4116 + 235 R -
420 B 518 |2 || - ¢ W §._ T 267 |23 Y M - 104 250
T . ,'_ NS Boring Terminated at Elevation 410.1 ft in
1 - N 4176 275 COASTAL PLAIN: Clayey Silty Sand.
4166 + 285 - FX& TANAND GRAY, CLAYEY SAND (A-2:6) |
ms| 1 516 | 7 13 W i; (MIDDENDORF FORMATION)
4116 + 335 | S Loy
+ 4 6 5 1 w \' 410.1 35.0

PR USSR E ST TN NN YO T T
+—t+—+—t+—t+—r-tt—ttT-tr

PR VO SN SN ST SN JNO0 VOO MR T N WA
ittt

Illlll||||l||(|1|llllill'|lli|llll|llll

Boring Terminated at Elevation 410.1 ftin
COASTAL PLAIN: Clayey Sand.

PSS WA RN RSN TN T VNN I YN WHOT ST SHNN U TOUR WOUK YO NN U SR UUC SO WX JOC WO S SR OO IO S T
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TS BN WU ST T T TR JOON WO |

-ttt T Tt

|lll‘l|ll‘llfl|llll|lllllllllllIl||l|l(|l]lll'l|’




NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 14
BORELOG REPORT ‘ |

C_DOT.GDT 11/30/12

WBS 34542.1.2 ITIP R-3421C ICOUNTY RICHMOND IGEOLOGIST T. EVANS WBS 34542.1.2 TIP R-3421C ‘COUNTY RICHMOND GEOLOGIST T. EVANS
SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to I-73/74 Interchange south of Ellerbe GROUND WTR (ft) | | SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe GROUND WTR (ft)
BORING NO. B-19 STATION 28+00 OFFSET 16ftRT ALIGNMENT -NW1- 0 HR. Dry | | BORING NO. B-20 STATION 29+00 OFFSET 16 ftRT ALIGNMENT -NW1- 0 HR. Dry
COLLARELEV. 436.31t TOTAL DEPTH 25.0ft NORTHING 470,708 EASTING 1,769,880 24 HR. FIAD | | COLLARELEV. 437.1ft TOTAL DEPTH 25.0ft NORTHING 470,804 EASTING 1,769,856 24 HR, FIAD
DRILL RIG/HAMMER EFF./JDATE MAD2544 CME 45 77% 3/31/2011 ‘DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF.JDATE MAD2544 CME 45 77% 3/31/2011 IDRILL METHOD H.S. Augers * HAMMER TYPE Automatic
DRILLER M. COOGIN START DATE 10/12/12 COMP. DATE 10/12/12 |SURFACE WATER DEPTH N/A DRILLER M. COOGIN START DATE 10/12/12 COMP. DATE 10/12/12 SURFACE WATER DEPTH N/A
DRIVE . L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L _
ELEV| Ey [DEPTH| BLOW COUNT BLOWS PER FOOT savp. (W7 ) SOIL AND ROCK DESCRIPTION E(Lff)v ELEV DE(%TH o \ ., 100 0 SOIL AND ROCK DESCRIPTION
® 1 "@ | ® |ostfos|osi| (0 25 50 75 100 | NoO. |/moll 6 | Elev.a) DEPTH (f) (ft) 0.5ft | 0.5f | 0.5ft S 50 5 NO. |/mol| 6 -
440 = 440 -
1 - T GROUND SURFACE 0.0
+4 - 436.3 GROUND SURFACE 0.0 436.1 10 T T l T T T ARTIFICIAL FILL
435 | 4353 T 10 S o . il ARTIFICIAL FILL 435 i 5 11218 &0 M. GRAY TAN AND BROWN, SILTY SAND
T 5 8 8 P M I~ BROWN GRAY AND TAN, SILTY SAND A (A-2-4) W/ GRAVEL __ 8.0
1 B IR IR AP ST 4333 (A-2-4) W/ GRAVEL 30 4336 + 35 N G . e —_~ e ) W SRAVE -
4328 L 35 R O T N e e S O Y e ./ EN 6 13 ] 16 R 7 IR R B D UNDIVIDED COASTAL PLAIN
T 0 | 19 | 24 R o I IR D UNDIVIDED COASTAL PLAIN 1 L Z AN R GRAY AND TAN, F. SANDY SILT (A-4)
1 R S A e GRAY AND TAN, F. SANDY CLAY (A-6) W/ 4311 | 6.0 S I L T W/ TRACE MICA
aolawaleo t L Lo . 5 GRAVEL, TRACE MICA 430 1 Ty e 931 D 80
w78l a5 R "\‘,‘2 R 88 80 4286 3 B8 et | TN DD D T — GRAYAND TAN, SANDY CLAY (A 8)
I T2 ... |- DN RO COASTAL PLAIN I LA w W/ CSE. SAND AND GRAVEL, TRACE 100
T IR B }47- R B D PURPLE TAN AND GRAY, F. SANDY CLAY 1 A MICA —
425 I R B R R (A-6) W/ CSE. SAND AND GRAVEL 425 T A\ COASTAL PLAIN
I N Pt (MIDDENDORF FORMATION) 4236 + 135 .\.\ . GRAY TAN AND LT. PURPLE, F. SANDY
408 1 135 . I 5 141 | 14 N D CLAY (A-7) W/ GRAVEL (MIDDENDORF
1 3 5 9 . .’;4. M 1 i FORMATION)
420 I L 420 I AL L RNeaes 175
1 I L4188 o 1T 4186 + 185 NE DK. RED GRAY AND TAN, F. SANDY.CLAY |
417.8 + 185 - GRAY TAN AND YELLOW, SILTY MED. TO 4 4 5 8 ~<13~ D (A7) W/ GRAVEL (MIDDENDORF
i Z . 3 .3 - - W CiAEleAND (A-2-4) vl:\{/'/w iR/g/g.L N FORMATION)
1 L ENDO! | 1 ..
415 + oS 414&..__(__0___Rf.Ff__T__)_..._ﬁ.i 415 + A\ 25
1 P DT R N PURPLE AND GRAY, F. SANDY SILTY 4136 + 235 R R GRAY AND TAN, SILTY SAND (A-2-4)
4128 1 235 I S T B \- CLAY (A-7) (MIDDENDORF FORMATION) 4 17 14 10 c - | Ve M W/ GRAVEL AND CSE. SAND LAYERS 2.0
T 22 | 31 || ----|- - Des- |- D RN 4113 250 : (MIDDENDORF FORMATION) ___/—=>=
T _ Boring Terminated at Elevation 411.3 ftin Boring Terminated at Elevation 412.1 ftin
T COASTAL PLAIN: F. Sandy Silty Clay. COASTAL PLAIN: Silty Sand.
| 1

==
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NCDOT BORE DOUBLE R3421
'




SHEET 15

WBS 34542.1.2 TIP R-3421C | COUNTY RICHMOND ' " | GEOLOGIST T.EVANS
SITE DESCRIPTION 1-73/74 from 0.2 miles southwest of SR 1304 (Harrington Rd) to 1-73/74 Interchange south of Ellerbe GROUND WTR (ft)
BORING NO. B-21 STATION 29+80 OFFSET 6ftRT ALIGNMENT -NW1- 0 HR. ny
COLLARELEV. 438.0ft TOTALDEPTH 15.0 ft NORTHING 470,879 EASTING 1,769,825 24 HR. FIAD
DRILL RIGIHAMMER EFF./DATE MAD2544 CME 45 77% 3/31/2011 l DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER M. COOGIN START DATE 10/12/12 COMP. DATE 10/12/12 | SURFACE WATER DEPTH N/A
DRIVE ‘BLOW COUNT BLOWS PER FOOT SAMP. L
EL‘%V ELEV DE(fJH ol s o SOIL AND ROCK DESCRIPTION
( #) 0.5ft | 0.51t | 0.5t | |0 25 50 75 1001 NO. | /moil 6
440 -
1 i GROUND SURFACE 0.0
437.0 110 T ARTIFICIAL FILL
1 3 1716 . .+13. RED GRAY AND TAN, SILTY SAND (A-2-4)
485 | g5t 35 : — _WIGRAVEL, TRACE ORGANICS __ _,— 20
+ T 515 A COASTAL PLAIN
+ - GRAY TAN AND PURPLE, F. SANDY SILT
4320 4+ B0 4oty RN O (A-4) W/ TRACE MICA (MIDDENDORF
430 4 - | e - FORMATION) 80
e S N B a1 2 R N T T T GRAYAND TAN, F. TO CSE. SANDY CLAY |
I U - IR S PN\ (A-6) W/ TRACE MICA, GRAVEL
I D IR \- (MIDDENDORF FORMATION)
125 T N N
4245+ 135 v \—
T 012115 - Igéf MR 4230 15.0

Boring Terminated at Elevation 423.0 ft in
COASTAL PLAIN: F.-Cse. Sandy Clay.

PSS WA VNN N DU TN SO0C WO (NN SN AT W WY NN SO TN C YOO AU VNG WY ST S NS

2B JN et B R M N St N M M S R BN H SN B SN N RN RN RN M A S M

AN U S St NN B S B

[N T WONE T N YUY YOOR WY WA SENT TUU TNNY WOOR A JUUR WOOT TR TN T N ST SO T
-ttt

[T}

' I
sttt

1

1
(lll,!ll!llllllllll‘llllllll|||l||||lillllllllllll'[lllllllIll




