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INVENTORY

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

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

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

ALL DIMENSIONS ARE IN METERS
AND /OR MILLIMETERS UNLESS
OTHERWISE NOTED

STATE STATE PROJECT REPERENCE NO. SHERT | ISTAL
N.C. R-0609TB 11]/3
STATE PROJLNO. F.A.PROJ.NO, DESCRIPTION
8.1570601 MAF-F-119-(1) P.E.
WBS: 34345.1.1 CONST.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH iT IS BASED WAS MADE -
FOR THE PURPOSE OF STLDY, PLANNING AND DESIGN, AND NOT FOR.GONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEFED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT o (9i9) 250~4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING £0GS, ROCK CORES, OR SO TEST DATA IS 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 (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 YARY 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 7O THE TYPE OF MATERIALS AND CONDITIONS TO SE 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 HAYE 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.

INVESTIGATED BY J.E. BEVERLY

PERSONNEL_C.C. MURRAY

CHECKED BY_C.B. LITTLE

J.E. ESTEP

SUBMITTED BY_C.B. LITTLE

D.K. BRATTON

J.W. VANDERBURG
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D STATE FROJECT ND.|SHEET NO, [TOTAL SHEETS
' NORTH CAROLINA DEPARTMENT OF TRANSPORTATION : R-06091B 34345.1.1 2 3
DIVISION OF HIGHWATYS
GEOTECHNICAL UNIT
-
SUBSURFACE INVESTIG Al ION
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK_DESCRIPTION" TERMS AND DEFINITIONS
- 7 " HARD ROCK 1S NOJ-COASTAL PLAIN MATERIAL THAT WHEW TESTED, WOULD YIELD SPT REFUSAL. AN INFERR .
SOLL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS waic | YELL_GPADED- INDICATES A 00D REPRESENTATION OF PARTICLE SIZES FROM FINE TO COMRSE ROCE LINE (HOICATES THE LEver AT MHICH HOM-LONGTAL. Pl Haresn, o0, SPT REFUSAL. AN INFERRED ALLWVIM (8LLUV. - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.
CAN BE PENETRATEQ WITH A CONTINUOUS FLIGKT POWER AUGER, AND WHICH YIELDS LESS THAM 100 BLOWS PER AMPORY: WDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAHE SIZE (ALSD POORLY CRADEDL SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN 2.5 cm PER 58 BLOWS. AOUIFER - A WATER BEARING FORMATIDN OR STRATA
30 cm  ACCORDING TO STAWDARD PENETRATION TEST (AASHTO T206.ASTM D-1586). SOIL CLASSIFICATION IS GAP-GRADED- INDICATES A MIXTURE OF UMIFORM PARTICLES OF TWO OR HORE SIZES. IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 15 OFTEN ARPRESENTED By A 20ME = i "
BASED ON THE AASHTO SYSTEM AMD BASIC DESCRIPTIONS GENERALLY SHALL  INCLUDE: CONSISTEHCY, COLOR. ANGULARITY OF CRAINE OF VEATHERED ROCK. ARENACEQUS - APPLIED TO ROCKS THAT HAYE BEEM DERIVED FROM SAND OR THAT CONTAIN SAMD.
ngif,ggf.;,'2,%1s;‘,ﬁ::,gi?g,%%ﬁgé%&%’hﬁﬁ OETERE.Z,ES;&E”T FACTORS SUCH AS HINERALOGICAL ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS: . ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTAMCES COMPOSED OF CLAY MINERALS, OR HAVING A MOTABLE
4 . d ' « BARTILER THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGMATED BY THE TERMS; AMGULAR, SUBANGULAR, WEATHERED DA\’K . PROPORTION OF CLAY IN THEIR COMPOSITIOM, AS SHALE, SLATE, ETC,
VERY STIFF,GRAY SILTY CLY, MOIST WITH INTERBEDEED FIIE SAND LAYERS.HIHLY PLAST, A-T6 SUBROUMDED, OR ROUNDED. — NOM-COASTAL PLAIM MATERIAL THAT YIELDS SPT M VALUES > 100 BLOWS
T MINERALOGICAL_COMPOSITION ROCK (v/R) = PER 30 cm. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIEMT PRESSURE TO RISE ABOVE THE LEVEL AT WHICH IS
SOIL LEGEND AND AASHTO CLASSIFICATION P FTE 0 CoRRSE GRAT TGEOUS ATD TET A ORPIC RO AT ENCOUHTERED. BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND SURFACE.
GENERAL GRAMULAR MATERIALS SILT-CLAY HATERIALS [ o o ats MINERAL NAMES SUCH AS OUARTZ, FELDSPAR. MICA, TALC. KAOLIN. ETC. ARE USED N DESCRIPTIONS MHENEVER BOCR (CR) WOULD YIELD SPT REFUSAL IF TESTEQ. ROCK TYPE [NCLUDES GRAMITE. CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CAREONATE.
. » -y 2900 THEY ARl NSIOER F AN § S, 3 . . : -
CLass, (5% PASSING =200} i € CONSIDERED OF SIGNIFICANCE. SHEISS, GABBRO, SCHIST. BC . COLLUYIUM - ROCK FRAGMENTS MIXED VITH SOIL DEPOSITED BY GRAVITY OM SLOPE OR AT BOTTOM OF SLOPE.
R - F[as] e FEVR s s —— COMPRESSIBILITY NOM-CRYS TALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN ; j
GROUP el Al A2 A AS : RGCK (NCR) SEGIMENTARY ROCK THAT %OULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE CORE_RECOVERY (REC.) - TOTAL LEWGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
cLass. avs| A3 (A6 A7 SLIGHTLY COMPRESSIBLE LIOYID LIMIT LESS THAN 30 INCLUDES PHYLLITE, SLATE, SANDSTOME, ETC. LENGTH OF CORE RUM AWD EXPRESSED AS A PERCENTAGE.
RRNRR R MODERATELY COMPRESSIBLE LIGUID LIMIT 31-50 COASTAL_PLAIN i COASTAL PLAIN SEDIMENTS CEMEWTED INTQ ROCK, BUT MAY HOT VIELD DIKE - & TABULAR BODY OF IGMEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF AQJACENT ROCKS OR CUT
SYMBOL AR HIGHLY COMPRESSIBLE" LIOUID LIMIT GREATER THAN 50 SEDIMENTARY I SPT REFUSAL. ROCK TYPE MICLUDES LIESTONE, SANDSTOHE, CEVENTED TIASSIVE ROCK. . 5
; ——1| SHELL BEDS.ETC.
N % PASSING | SILT- PERCENTAGE OF MATERIAL WEATHERING DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS IMCLIMED FROM THE HORIZONTAL.
= 19 50 MX| GRAMULAR cLAY MUCK, ORGAN MATERIA GRANULAR SILT- CLAY - g
A o S S sows | S| pear IC ERIAL sorLs oiLs OTHER MATERIAL . rore reeen. on . - ; : OlP DIRECTIO (OIP AZIMUTY) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE LINE OF OIP,
“ 200 |15 Hx[25 uxie Me[35 1alas 15 ks s sadas vis s Mg TRACE OF ORGANIC MATTER 2 - 3% 3y eCE L. 107 FRESH 0CK FRESH, CRYSTALS BRIGHT. FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER EASURED CLOCKVISE FROM NORTH,
LITTLE ORGANIC MATTER 3 - 57 5 - 122 LITTLE 18 - 207 HAMMER IF CRYSTALLIME. - EAULT - A FRACTURE OR FRACTURE ZOHE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE SIOES
LIOUID LIMIT 48 MX{4L MH 40 MAIL MNT4Q MZL MM 148 MIALMN | o oy MODERATELY ORGANIC 5-184 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED.SOME JOINTS MAY SHOW THIN CLAY COATINGS IF DPEN, RELATIVE TO OHE ANOTHER PARALLEL TO THE FRACTURE.
PLASTIC INOEX | 6 MX NP1 MX)l@ M {1 MBI MY (10 MX (10 MXJIE MK JLLMN LITTLE OR HiGHLy | HIGHLY ORGANIC >10% 5207 HIGHLY 357 AMD ABOVE V. SL1) CRYSTALS OH A BROKEN SPECIMEN FACE SHIME BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED FARALLEL PLANES.
YST! AT .
RO BOEY| @ 3 0 4 vx | e ez M|l Hxluo M MODERATE ORGANIC i GROUND WATER OF A CRYSTALLINE NATURE - | FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGIMAL POSITION AMD DISLODGED FROM PAREMT MATERIAL
AMOLNTS OF | son s SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AMD DISCOLORATION EXTENDS INTO ROCK UP TO —
USLL TYPESISTONE FRAGS.| o | oo oo (o ) avey sirr | craver ORGAMIC vl WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. oo 25 om. OPEN JOINTS MAY CONTAIN CLAY. [ GRANITOID ROCKS SOME OCCASIGNAL FELDSPAR FLOOD PLAIH (F.P.) - LAND BORDERING A STREAH,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
e isanp| GRavEL anp senn | sows | soms MATTER h4 STATIC WATER LEVEL AFTER. 24  HOURS _ CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UMDER HAMMER BLOWS. FORMATION (FHJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGMIZED AND TRACED IN THE FIELD.
— . MODERATE ~ SIGHIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN MT - FRACT ) -
GEH. RATHG o p0on | FARTO | Lo VA PERCHED WATER, SATURATED ZOME OR WATER BEARING STRATA w00, GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY., ROCK HAS JDIML, - FRACTLRE I ROCK ALONG WHICH HO APPRECIABLE MOVEWENT HAS OCCURRED.
45 A EXCELLENT TO GOOD FAIR 70 PO POOR UKSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STREWGTH AS COMPARED LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKMESS IS SMALL COMPARED 70 TS
SUBGRADE On- SPRING OR SEEPAGE WITH FRESH ROCK, LATERAL EXTEMT.
PLOFA7S<LL. - 30 :P.LOF A7-6> '-i-' - 30 HODERATELY  ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRAMITOID ROCKS. ALL FELDSPARS DULL LENS - A BODY OF SOIL OR ROCK THAT THINS OUT [N ONE OR MORE DIRECTIONS.
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED NG @ MAJORITY SHOW KAOLIMZATION. ROCK SHOWS SEVERE LOSS OF STREHGTH MOTILED (40T.) - JRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING N SOILS USUALLY
PACT] RANGE OF STANDARD RANGE OF UMCOMFINED sPT CPT (H0D. SEV.) AMD CAN BE EXCAVATED WITH A GEQLGGIST'S PICK. ROCK GIVES °*CLUNK® SOUMD WHEM STRUCK. INDICATES PODR AERATIOM AND LACK OF GOQD ORAIMAGE.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE COHPRESSIVE STREHGTH ROADWAY EMBANKMENT oFr oMt TEST BORING SAMPLE IF_TESTED. WOULD YIELD SPT REFUSAL : _
CONSISTENCY ~vaL UEY GN/m2 ) WITH SOIL DESCRIPTION vst o - . : PERCHED WATER - WATER MAINTAIMED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESEMCE OF AM .
i-vaLUE DESIGMATION: TERVENTNG TP
S SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AMD EVIDENT BUT REDUCED THTERVENING [MPERVIOUS STRATUM. i
: VERY LOOSE @ NG IN STRENGTH TO STROMG SOIL. [N GRANITOID ROCKS ALL FELOSPARS ARE KAOLIMIZED TO SOME
GEMERALLY SOIL SYMEOL AUGER BORI ~ (SEV.) B}
e Lo0SE 470 18 e _ @ S- BULK SAMPLE EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMATN. RESIQUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERTAL MEg'U'g DENSE 1o To 38 ARTIFICIAL FILL OTHER THAN i SS~ SPLIT SPOON IF_TESTED. ¥ TN Ve 2 100 BLOWS FER 30 em. : ROCK OUALITY DESIGNATIOM (R.0.D)- A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LEMGTH OF
(MON-COHESIVE) VERENDENSE 39 10 50 ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DlSCERHIBLE BUT ROCK SEGMENTS EOUAL TO OR GREATER THAN 1@ CENTIMETERS DIVIDED BY THE TOTAL LENGTH OF CORE RUN
>58 . — — —  INFERRED SOIL BOUNDARIES N ST~ SHELBY TUBE v, SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK REMAIMING,| AND EXPRESSED AS A PERCEMTAGE.
VERY SOFT @ @5 T  HONITORIMG WELL SAMPLE SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT OMLY MINOR-YESTIGES OF THE | SAPROLITE (SAPJ - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT ROCK.
GEMERALLY . SOFT : 270 4 25 T0 5@ [ . 5 ) ORIGINAL ROCK FABRIC REMAIN. J£ TESTED. YIELOS SPT_N_YALUES ¢ 00 BLOWS PER 38 cm, —
SILT-CLAY MEDIUM STIFF Y108 2 10 128 S/E/7E  INFERRED ROCK LINE A PIEZOMETER RS- ROCK SAMPLE SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND RELATIVELY THIN
MATERIAL STIFF 37015 190 TO 200 e ALLUVIAL SOIL BOUNDAR INSTALLATION RT- RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC MOT DISCERMIBLE, OR DISCERNIBLE OMLY IN SMALL AND COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEM EMPLACED PARALLEL TO THE BEDDING OR SCHISTOSITY
o et ALLUVIAL SOIL DARY SCATTERED COMCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS OF THE INTRUDED ROCKS.
(COHESIVE! VERY STIFF 15 T0 30 200 TO 409 SLOPE INDICATOR TRIAXIAL SAMPLE ALSG AN EXAMPLE -
HeRD © o3 400 25/025 DIP/DIP DIRECTION OF O INSTALLATION CBR - CBR SAMPLE . SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
TEXTURE OR CRAIN GIZF ROCK STRUCTURES ROCK HARDNESS SCIP PLANE. .
SPT N-VALUE -
. SOUNDING ROD - . VERY HARD  CANMOT BE SCRATCHED Y KNIFE OR SHARP PICK, BREAKING OF HAND SPECINENS REGUIRES STANDARD PENETRATION TEST (PEMETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS IN)DF A 6.5 kg HAMMER
U.5. STD. SIEVE SIZE 4 I W@ 68 200 278 . SPT REFUSAL SEVERAL HARD BLOWS OF THE CEOLOGISTS PICK. FALLING 0.76 METERS REQUIRED TO PRODUCE A PEWETRATION OF 30 cm INTO SOIL WITH
OPENING (MM) 476 20 42 825 0075 0.853 . A5 cm OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 2.5 cm PENETRATION
- - " - ABBREVIATIONS - HARD CAN BE SCRATCHED BY KMIFE OR PICK GHLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED WITH 5@ BLOWS.
COARSE FINE TO DETACH HAND SPECIMEM.
BOULOER COBBLE GRAVEL SanD sAND SILT cLay . STRATA CCAE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LEWGTH
©LOR) ) GRS i e (sL.t <L ) MODERATELY  CAN BE SCRATCHED BY KMIFE OB PICK. GOUGES OR GROOVES TO 6 mm DEEP CAH BE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
== == AR - AUGER REFUSAL FRAC. - FRACTURED SL.- SILT. SILTY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAWO SPECIMENS CAM BE DETACHED STRATA ROCK OUALITY DESIGNATION (S.R.0.0.) - A MEASURE OF ROCK QUALITY DESCRIBED BY:
GRAIN MM 313‘5 7‘5 2.0 0.25 0.05 0.895 BT - BORING TERMIMATED FRAGS. - FRAGMENTS SLIL - SLIGHTLY BY MODERATE BLOWS. TOTAL LEMGTH OF ROCK SEGMENTS WITHIMN A STRATUM EQUAL TO OR GREATER THAN 18 CENTIMETERS DIVIDED
SiZE M. 12 3 . CL. - CLAY HL ~ HIGHLY TCR - TRICOME REFUSAL MEDIUM CAM BE GROOVED OR GOUGED 1 mm DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. BY THE TOTAL LEMGTH OF STRATA AMD EXPRESSED AS A PERCENTAGE.
— - CPT - CONE PENETRATION TEST  MED. - MEDIUM V - MOISTURE CONTENT HARD CAN BE EXCAVATED M SMALL CHIPS TO PIECES 25 mm MAXIMUM SIZE BY HARD BLOWS OF THE TOPSOLL (T.5. - SURFACE SOILS USUALLY CONTAINING CRGANIC MATTER
SOIL MOISTURE - CORRELATION OF TERMS CSE. - COARSE MICA. - MICACEQUS V. - VERY POINT OF A GEOLOGISTS PICK. = ’
o a T TERBERG LT FoestRiTion | OUIDE FOR FIELD MOISTLRE DESCRIPTION DT - DILATOMETER TEST MOD. - MODERATELY VST - VAKE SHEAR TEST SoFT TAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED [N FRAGHENTS '
5 ) = OPT - DYNAMIC PENETRATION TEST NP - HOM PLASTIC . :;‘ UNIT WEIGHT FROM CHIPS TO SEVERAL CEWTIMETERS IN SIZE BY MODERATE BLOWS OF A PICK POINT. sMaLL, THi | BENCH MARK: BY-900
- - vOID RAT T - PR METER T - DRY UNIT VEIGHT : —BY9- =
. - SATURATED - USUALLY LIOUID: VERY WET, USUALLY b F!NED 10 :ZP - ,Aggsgfﬁcs ER TES g™ DRY UMY PIECES CAM BE BROKEN BY FINGER PRESSURE. -BY9- PINC 10+ 84.490
15AT.) FROM BELOW THE GROUND WATER TABLE FUSS. - FOSSILIFEROUS o, - Sonih. ooty . VERY CAN BE CARVED WITH KMIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 25 mm ~Y9- POT STA 15+24.337 37.31 LT. ELEVATION: 241769
LL_ | LIOUID LIMIT - - g SOFT OR MORE IM THICKNESS CAW BE BROKEM BY FINGER PRESSURE. CAM BE SCRATCHED READILY BY
" : F NOTES: NM= 24 Hr. WATER NOT MEASURED
- PLASTIC SEMISOLID: REQUIRES TRYIHG TO ’ INGERNATL
s R;NI?E - WET - i " ATTAIN GPTIMUM MGISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE _SPACING BEDDING
pLL L PLasTIC LT TERM ’ THICKNESS
ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING . \
. VERY VIDE MORE THAN 3 m VERY THICKLY BEDDED 2im
oM _| OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE ) [ cear airs auTonaTic  [] MehUaL wiog e THICKLY BEGDED 95 -im
SL.l SHRIMKAGE LIMIT | MOBILE.B-___ . MODERATELY CLOSE 39 T0 100 cm ;;’:\‘!LYTHEKSE!YJESEDDED 10&05 5—@@.5 m
- 50 mm
ORY - (D) REQUIRES ADDITIGNAL WATER TO' 0 [ 152 wn conmwous rLioHT avcer | cone size: SéngCLOSE 55;2 o " THICKLY LAMINATED 25 - 10 om
- - - 6l
ATTAIN OPTIMUM MOISTURE BK-51 203 o HOLLOW AUGERS [Je - 3 om THINLY LAHINATED <25 mm
PLASTICITY (] cug-ssc [ waro Facen eimcer airs [ INDURATION
PLASTICITY INDEX *PD DRY STRENGTH , TUNG.-CARBIDE HSERTS FOR SEDIMENTARY ROCKS. (MDURATION IS THE HARDEMING OF THE j'lATEP.IQL BY CEMENTING, HEAT, PRESSURE. ETC.
NONPLASTIC 2-5 VERY LOW . CHME-558 D"H% FRIABLE RUBBIMG WITH FINGER FREES MUMEROUS GRAIMS:
LOW PLASTICITY 5-15 SLIGHT [ casis ] ws aovaricer TR GEWTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
HED. PLASTICITY 16-25 MEDIUM : ] o
HIGH PLASTICITY 26 OR MORE HIGH [ rorresie worst ] tRicoe __m steEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAM BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEM HIT WITH HAMMER.
COLOR D D TRICOME mm TUNG.-CARB. D HAND AUGER
OTHER 0 E— [ souoms oo . {HDURATED GRAINS ARE DIFFICULT 70 SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLGR OR COLOR COMBIMATIGHS (TAM, RED, YEL-BRN, BLUE-GRAY) CORE eI [ vere sean est OIFFICULT TD BREAK WITH HAMMER. )
MODIFIERS SUCH AS LIGHT. DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER . D OTHER i EXTREMELY INOURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE: L L :
- . e D e | Do | Tesrsomem s e s coure e e
' REVISED 89/15/00




STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY P.0. BOX 25201, RALEIGH, N.C. 27611-5201 LYNDO TIPPETT
GOVERNOR SECRETARY

March 24, 2004

STATE PROJECT: 34345.1.1 (R-06091B)
~COUNTY: " Guilford - Randolph
DESCRIPTION:  Bridge on -Y9- (SR 1920) over US 311 (High Point East Belt)

- SUBJECT: Geotechnical Report — Bridge Foundation Investigation

This is a proposed 2 lane structure on new location south of existing Tuttle Rd. (SR
1920). The new bridge structure will be on a relocated section of Tuttle Rd. over
proposed US 311. The bridge is comprised of 2 spans at lengths of 32.009 and 35.963
meters. Skew angle for the structure varies between 67 and 73 degrees due to the
curvature of the proposed bridge alignment. Overall structure width is to be 11.6 meters
and end bent slopes are proposed at 1 ¥:1 with 100mm concrete slope protection.

Foundation test borings were performed with a CME-550 drill machine utilizing hollow
stem augers. This rig is equipped with an automatic drop hammer. The field investigation

for this project was conducted in February of 2004.

Physiography/Geology

The proj ect area is located in Guilford County in the northern-central piedmont region of
North Carolina. The site topography ranges from flat to gently sloping.

Geologically this site is part of the Carolina Slate Belt and is underlain by granitic and
meta-granitic rock types. Soil types encountered at the bridge site consist primarily of
residual medium stiff to stiff sandy silty clay (A-7-5, A-7-6), medium stiff to hard clayey
sandy silt (A-4), and medium dense to very dense silty sand (A-2-4). All boring locations
encountered weathered rock at depth followed by hard rock, except in one instance.

, Foundation Materials

~ End Bent 1:
This bent is located east of proposed US 311. Two borings performed for this bent

location encountered 2.0 meters of residual medium stiff sandy silt clay (A-7-6) overlying
5.2 to 6.7 meters of medium stiff to hard clayey sandy silt (A-4). Beneath residual silt

SheeT” 3 0F [3

2

weathered rock is encountered between elevation 226.37 and 225.69 meters. The ‘
thickness of the weathered rock layer varies between 0.72 and 2.46 meters before hollow
stem refusal was achieved on hard rock at elevation 223.91 meters in boring EB1-A and

224.97 meters in boring EB1-B.

Bent 1: ‘ o
This bent is located along the centerline of proposed US 311. Three borings were .

performed for this bent location. Soils encountered are residual in nature and vary
between medium stiff to hard micaceous clayey sandy silt (A-4) at boring B1-A and
medium stiff to stiff, low to high PI, sandy silty clay for boring B1-B and B1-C. As
residual soil overlies weathered rock, its thickness varies across the bent from 4.0 to 9.0
meters. The weathered rock horizon varies in elevation from 231.1 meters at boring B1-A
to 226.36 meters at boring B1-B. Bonngs B1-B and B1-C achieved hollow stem refusal

on hard rock.

End Bent 2:

This bent is located west of proposed US 311. Two borings performed at this location
encountered 2.5 to 4.0 meters of residual soft to medium stiff medium plastic to highly -
plastic silty sandy clay (A-7-5, A-7-6) overlying medium dense to very dense micaceous
silty sand (A-2-4). The sand layer extends between 1.8 and 3.2 meters below the clay
horizon before encountering weathered rock at approximate elevation 231.5 to 231.8

meters.

Groundwater

Static groundwater measurements made more than 24 hours after each boring are felt to
be inaccurate due to surface water runoff from a recent rain event. Based on initial
groundwater readings and correlation with a nearby roadway auger boring we extrapolate
the groundwater elevation for the bridge site to be approximately 229 to 230 meters.

~ Respectfully submitted,

J.E. Beverly, Project Geologist
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION o
, GEOTECHNICAL UNIT BORING LOG v NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
» - GEOTECHNICAL UNIT BORING LOG
PROJECT NO 34345.1.1 _ | ID R-0609IB | COUNTY RANDOLPH | GEOLOGIST C.C. MURRAY -
SITE DESCRIPTION SITE 2 (-Y9- SR 1920 TUTTLE RD.) OVER US 311 OND WATER PROJECT NO 34345.1.1 | 1D R-0609IB | COUNTY RANDOLPH | GEOLOGIST C.C. MURRAY
BORING NO EB1A NORTHING 0.00 EASTING 0.00 . OHR NAA SITE DESCRIPTION SITE 2 (-Y9- SR 1920 TUTTLE RD.) OVER US 311 » ' GND WATER
ALIGNMENT YO BORING LOCATION 13+49.000 OFFSET 3.50m LT 24 HR N/A BORING NO EB1-8 NORTHING 0.00 EASTING 0.00 { 0 HR 4.00m
COLLAR ELEYV 233.65m TOTAL DEPTH 9.74m START DATE 2/18/04 COMPLETION DATE 02/18/04 ALIGNMENT Y9 BORING LOCATION 13+50.500. | OFFSET 3.00m RT 24 HR 0.30m
DRILL MA CHINE CME.550X DRILL METHOD H.S. AUGERS HANMER TYPE AUTOMATIC COLLAR ELEV 233.69m TOTAL DEPTH 8.72m | START DATE 2/18/04 COMPLETION DATE 02/18/04
STURFACE WATER DEPTH _ DEPTH TO ROCK S 74m —— DRILL MACHINE CME-550X DRILL METHOD H:S. AUGERS HAMMER TYPE AUTOMATIC
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NORTH CAROLINA DEPARTMENT OF .TRANSPORTATION_

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG GEOTECHNICAL UNIT BORING LOG
PROJECT NO 34345.1 1 D RO0B0SIE | COUNTY RANDOLPH [ GEOLOGIST C.C. MURRAY PROJECT NO_34345.1.1 | D R-08091B | COUNTY RANDOLPH | GEOLOGIST C.C. MURRAY
SITE DESCRIPTION SITE 2 (-Y9- SR 1920 TUTTLE RD.) OVER US 311 GND WATER SITE DESCRIPTION SITE 2 (-Y9- SR 1920 TUTTLE RD.) OVER US 311 : GND WATER
BORING NO B1-A NORTHING 0.00 EASTING 0.00 0HR N/A BORING NO B1-C NORTHING 0.00 EASTING 0.00 0 HR N/A
ALIGNMENT Y9 BORING LOCATION 13+81.500 OFFSET 3.50m LT 24HR N/A - ALIGNMENT Y9 BORING LOCATION 13+82.500 OFFSET 2.00m RT 24 HR 0.30m
COLLAR ELEV 235.10m TOTAL DEPTH 7.40m START DATE 2/18/04 COMPLETION DATE 02[1 8./04 ’ COLLAR ELEV 235.32m TO?AL DEPTH 10.20m START DATE 2/17/04 COMPLETION DATE 02/17/04
DRH.;L MACHINE CME~550X DRILL METHOD H.S. AUGERS HAMMER TYPE AUTOMATIC DRILL MACHINE CME-550X DRILL METHOD H.S. AUGERS HAMMER TYPE AUTOMATIC
SURFACE WATER DEPTH ' DEPTH TO ROCK N/A ' Log BL-A, Page 1 of 1 SURFACE WATER DEP;E)W — DEPTH TO ROCK 10.20m - Log BI-C, Page 1 of 1
BLOWCT |PEN BLOWS PER 30cm SAMPLE L SOIL AND ROCK PEN BLOWS PER 30cm SAMPLE| ¥ SOIL AND ROCK
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34345.1.1 | D R-06091B | COUNTY RANDOLPH - | GEOLOGIST C.C. MURRAY .
SITE DESCRIPTION SITE 2 (-Y9- SR 1920 TUTTLE RD.) OVER US 311 : GND WATER
BORING NO B1-B NORTHING 0.00 EASTING 0.00 ' | 0HR 0.80m
ALIGNMENT Y9 - BORING LOCATION 13+83.000 OFFSET 4.00m RT 24 HR 0.30m
COLLAR ELEV 235.36m TOTAL DEPTH 9.78m START DATE 2/17/04 COMPLETION DATE 02/17/04
DRILL MACHINE CME-550X DRILL METHOD H.S. AUGERS HAMMER TYPE AUTOMATIC
SURFACE WATER DEPTH DEPTH TO ROCK 9.78m Log B1-B, Page 1 of 1
ey - | pepry| BLOWCT PEN BLOWS PER 30cm SAMPLE| ¥ (I5 SOIL AND ROCK
| 15cm | 15em | 15em | (m) |0 25 50 75 104 NO mol| G DESCRIPTION
“23536 1 - -~~~ - -Groond|Sarface- - == -
+ | 23500 et Reetatals Rietetatats misbeetats | IR . A * (RESIDUAL) ORANGE-TAN TO
: T nfububupube ibubupubup iifubufate nfupubeute M N OLIVE-TAN & OLIVE MED. STIFF
T fububububel ubutupup miufupeue nfupupuee § TO STIFF HIGH TO LOW PLASTIC
T 1e9 | 2 | 3| 4 |030|[IIzTIEIIIogTIzIoTIInIs F. SANDY SILTY CLAY (A-7-5)
T SrizitIzzoozzozzfEozzzil| ss16 | M \
233.00 0" 245 | 3 3 3 10.30 IORpuRRaON NEnpupuPuN NpRpRORPEN %
T SS-17 | M N\
I321 | 2] 2] 3]030 : §
—f— SS-18 | M §
231.00_F_ %
T 474 | 3] 3|6 (030 \
T $S-19 | M %
229001 626 | 3 1 4] 8 1030 ss.20 | maw OLIVE W/ SLICKER SIDES (50-60
¥ ~ DEG.) TO OLIVE-GRAY STIFF TO
+ "HARD CLAYEY F. SANDY SILT
e il (A-4)
T 779 | 9 | 19| 26 {0.30
X §s:21 | M
227.00_7
931 |100 0.14 WEATHERED ROCK
22558 I ‘ =
RREEUSAL AT BLEV: T \NOTE: 24 HR WATER RESULT OF
581 ON-HARD ROCK ~ - - SURFACE RUNQFF

|I|I1(ll|l|!lll|llll‘ll

}Illlllllilllllllll&ll‘llIill&lll!l

II[!!I'I‘III[

lllllllll
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Sheet 12

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
‘ GEOTECHNICAL UNIT BORING LOG

, GEOTECHNICAL UNIT BORING LOG ,
PROJECT NO 34345.1.1 [ R06091B | COUNTY RANDOLPH [ GEOLOGIST C.C. MURRAY PROJECT NO 34345.1.1 | D R-0809IB | COUNTY RANDOLPH | GEOLOGIST C.C. MURRAY
SITE DESCRIPTION SITE 2 (-YS- SR 1920 TUTTLE RD.) OVER US 311 GND WATER SITE DESCRIPTION SITE 2 (-Y9- SR 1920 TUTTLE RD.) OVER US 311 ' GND WATER
BORING NO EB2-A NORTHING 0.00 | EASTING 0.00 0 HR N/A BORING NO EB2-B NORTHING 0.00 EASTING 0.00 : 0 HR N/A
ALIGNMENT Y9 BORING LOCATION 14+17.000 OFFSET 3.50m LT 24 HR 0.20m ; ALIGNMENT Y9 | BORING LOCATION 14+18.000 OFFSET 3.50m RT 24 HR 0.40m
COLLAR ELEV 237.33m TOTAL DEPTH 7.98m START DATE 2/18/04 COMPLETION DATE 02/18/04 COLLAR ELEV 237.57m TOTAL DEPTH 8:01m START DATE 2/18/04 COMPLETION DATE 02/18/04
DRILL MACHINE CME-550X DRILL METHOD H.S. AUGERS HAMMER TYPE AUTOMATIC DRILL MACHINE CME-550X DRILL METHOD H.S. AUGERS | HAMMER TYPE AUTOMATIC
SURFACE WATER DEPTH DEPTH TO ROCK 7.98m Log EB2-A, Page 1 of 1 SURFACE WATER DEPTH N/A’ DEPTH TOROCK 8.01m Log EB2-B, Page 1 of 1
BLOWCT |PEN BLOWS P SAMPL L . 4 BLOWCT |PEN BLOWS PER 30cm SAMPL L
elev | DEPTH ER 30cm PLE| W : SOIL AND ROCK HEV | DEPTH ‘ _ . i c ElVW L SOIL AND ROCK
15¢m | 15¢m | 15cm | (m) |0 25 50 75 00 NO Mol| G DESCRIPTION 15cm [ 15em | 15cm | (m) 0 75 100 NO Mol| G DESCRIPTION
- F e Feeth ettt 23757 - GromndfSarace] 1111
23733 1 1 | | JIESCICT K M Mg - , T T [F-=-aF--=—g==-=F===== '
e RN EE B S e g P peeopis Eovpepr T | ot | | |FTzzzopoIooimooooopooiio RESIDUAL) OLIVE-
’ - Rt Mttt ettt st | B ¥ (RESIDUAL) OLIVE-TAN TO 237.00— Siiututate afufulubule Mstatubute Mputelutetn w N ()(RANGE-TA)I\JO&WEfi]TéNME%.
- + Sieebetete ettt feepe et Epetieat 'WW§ ORQ’\E‘gE‘STr’?yF&H‘I’éﬂﬁ%ﬁggTO : 147 | 2 | 2| 3 |oso|frzgoboooo oo booo N\  STIFF HIGH TO MED. PLASTIC
+ 128 | 1| 2| 2 lo30||p-%-------H-ZIIEIzIIz =D. . -+ w SILTY SANDY CLAY (A-7-6, A-7-
T (A-7-6, A-7-5) -+ N
sl ‘ 235.00_7 :
- 275 1 2 3 10.30 . \ ' - 269 4 5 9 073,0 ORANGE-TAN & WHITE MED.
+ §8-32 | MW + DENSE SLI. MICA. SILTY SAND
234.00 \ | 4 (A-2-4)
T , : T 422 | 4] 7 |22/030
428 | 5 23127 030 s5-33 | DM ORANGE-TAN & WHITE DENSE 233.00C
T TO V. DENSE SLI. MICA. SILTY T
’ T SAND (A-2-4) T ,
232,00 574 |64 |36 - |0.18 :
7+ 580 |25 |63 |37 |0.18 i -+ WEATHERED ROCK
T =2 WEATHERED ROCK 23100+
e il Z 001
T = : . T
&+ = - 726 |100 0.10
230.00.-.7.32 |27 |73 0.29 = e e
22935 ' % 229.56 — - . —
£ . T Vor m e o i e o I I NG
T DI IIIIONBARDROCK[CZCCC: SURFACE RUNOFF T ibebebuutel nbutudugubu ftapafube nbudabunbe 4 :
| —+ ES
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TEST RESULTS
PROJECT: 34345.1.1 R-0609IB
COUNTY: RANDOLPH .
SITE DESCRIPTION: SITE 2 (-Y9- SR 1920 TUTTLE RD. ) OVER US 311
SOIL SAMPLE RESULTS
SAMPLE NO. OFFSET STATION DEPTH AASHTO N LL PL % BY WEIGHT % PASSING SIEVES % %
INTERVAL CLASS . C.SAND F.SAND SILT CLAY 10 40 200 MOISTURE  ORGANIC
EBI-B
S-24 3.0RT 13+50.5 0.00-0.50 A-7-6(19) 46 25 8.9 21.0 357 344 100 95 76
§S-25 ' 1.21-1.66 A-7-6(16) 6 44 21 87 20.8 38.1 324 98 93 76
$5-26 - 2.73-3.18 A-4(5) 19 35 7 4.2 342 494 121 100 99 72
$8-27 426-4.71 A-4(2) 13 34 4 6.7 362 430 142 98 95 65
= $S-28 5.78-6.23 A-4(4) 18 34 7 6.5 34.0 494 101 100 97 69
s $S-29 7.30-7.75 A-4(0) 46 27 NP 8.0 46.7 372 8.1 100 98 58
BI-A .
’ §-22 3.5LT 13+81.5 0.00-0.50 A-4(1) .27 8 262 31.1 204 222 100 89 49
' $8-23 1.21-1.66 A-4(0) 25 27 NP 343, . 344 192 121 100 82 38
’ B1-B
S-15 40RT 13+83 0.00-0.50 A-7-5(48) 81 49 7.9 9.9 256 566 100 96 85.
$s-16 11.69-2.14 A-7-5(39) 7 68 35 1.6 9l 367 526 100 99 3
$S-17 2.45-2.90 A-7-5(24) 6 54 24 34 18.6 456 324 100 98 87
SS-18 3.21-3.66 A-7-5(14) 5 47 13 2.6 25.7 474 243 100 99 84
SS-19 4.74-5.19 A-7-5(11) 9 47 12 3.2 32.2 484 162 100 99 77
8520 6.26-6.71 A-4(0) 12 32 NP 9.1 44.7 36.1 10.1 100 96 58 '
$8-21 7.79-8.24 A-4(0) 45 25 NP 8.6 46.7 346 101 100 99 57
EB2-A . ‘
S§-30  © 35LT 14+17 0.00-0.50 A-7-6(12) 50 28 29.9 16.4 132 404 97 81 54
$S-31 1.28-1.73 A-7-5(15) 4 53 22 18.8 17.0 258 384 100 &9 68
$S-32 2.75-3.20 A-7-6(14) 3 49 22 15.0 23.1 33.7 283 97 88 67

§S-33 4.28-4.73 A-2-4(0) 50 26 NP 38.0 334 21.5 7.1 92 71 32
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PROJEC

34345.1.1

DRAWN BY: J.E BEVERLY

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

' DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

STRUCTURE

SUBSURFACE INVESTIGATION

STATE PROJECT.34345.1.1

F.A. PROJECT
COUNTY

.0. NO., B-0609IB

GUILFORD - RANDOLPH

PROJECT DESCRIPTION

US 311 HIGH POINT

EAST BELT FROM I-85 TO SOUTH OF

SR 1920 NORTH OF ARCHDALE

SITE DESCRIPTION _BRIDGE ON NC 62
OVER US 311 BETWEEN SR 1160 & SR 1161

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C.DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR-IT IS CONSIDERED TG 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 PROJECT REPERENCE NO.

N.C| R-0609IB

STATE_PROJ.NO. F. A.PROJ.NO.
8.1570601 MAF-F-119-(1)
WBS #34345.1.1

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH [T IS BASED WAS 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,
GEQTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNOARIES 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 (N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERYED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECOROED 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 OIFFERENT. 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 QF 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 S 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,

INVESTIGATED BY_J.E. BEVERLY personneL_C.C. MURRAY
cHeEckep BY_C.B. LITTLE J.E. ESTEP

susMiTTED BY C.B. LITTLE D.K. BRATTIN
DATE MARCH 2004

SIGNATURE




UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS WHICH
CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELOS LESS THAN 100 BLOWS PER
STANDARD PENETRATION TEST (AASHTO 1206, ASTM D-1586% SOIL CLASSIFICATION IS
BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: CONSISTENCY, COLOR,

TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH AS MINERALOGICAL
AGSIFICATI

e I L] B T

. =T :

COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:
HTO CL ON
GRANULAR MATERIALS SILT-CLAY MATERIALS
NIC MATERIALS
(335% PASSING' *200) ORGANIC MATERIA

m%

000000000

edelols, syegenele,

to¥eYetale ereskele,

VERY STIFF,GRAY SILTY CLAY, WOIST WITH IXTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC. A6
GENERAL
CLASS. ( 95% PASSING *200)
[oms [as [a6 | A7 la- a2 s 08
5
&!&!! MN

ul
u

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS;
SUBROUNDED, OR ROUNDED.

MINERAL NAMES SUCH AS QUARTZ,
THEY ARE

ORGANIC MATERIAL

ADED- [NDICATES A
NIFQRM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE (ALSO POORLY GRADED).

JUAM LA

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

oot e

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS o
GEOTECHNICAL UNIT

e
SUBSURFACE INVESTIGATION

ND ABBREVIATIONS

ROCK_DESCRIPTION
HARD ROCK (S NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL T0 OR LESS THAN 2.5 cm PER 58 BLOWS.
N NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVI

DED AS FOLOWS:
WEATHERED %

ROCK (WR) =

-/

NON-CRYSTALLINE

ROCK (NCR)

CORGTAL PLAIN ||
SEDIMENTARY I
ROCK_(CP) I

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, A

FINE TO COARSE

OF PARTICLE SIZES FROM ALLUVIUM (ALLUV.) - SOILS WHICH 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.

JuliShad st

ARGILLACEQUS - APPLIED 10 ALL ROCKS OR SUBSTANCES COMPOSED OF cLAY MINERALS, OR HAVING A NOTABLE
PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT WHICH IS

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

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

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SoIL. DEPGSITED BY GRAVITY ON SLOPE OR AT BOTTOM OF SLOPE.
BARREL DIVIDED BY TOTAL

COLLOYIR.
CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE

LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS .ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT ROCKS OR cuts
MASSIVE ROCK.

pIp - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE £S INCLINED FROM THE HORIZONTAL.
piP_DIRECTION OIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE LINE OF DIP,

600D REPRESENTATION

ANGULAR SUBANGULAR,

AN

NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 109 BLOWS

PER 30 cm.

FINE 10 COARSE GRAIN TGNEQUS AND M
WOULD YIELD SPT REFUSAL IF TESTED.
GNEISS, GABBRO, SCHIST, ETC.

FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SPT REFUSAL. ROCK TYPE INCLUDES ‘LIMESTONE, GANDS TONE, CEMENTED
SHELL BEDS, ETC.

ETAMORPHIC ROCK THAT
ROCK TYPE INCLUDES GRANITE,

CRYSTALLINE
ROCK (CR)

FELDSPAR, MICA, TALC, KACLIN, ETC. ARE USED IN DES
CONSIDERED OF SIGNIFICANCE.

ROCK TYPE

LIGUID LIMIT LESS THAN 32
LIQUID LIMIT 31-5

0
LIOUID LIMIT GREATER THAN 50

SLIGHTLY COMPRESSIBLE
MODERATELY COMPRESSIBLE
HIGHLY COMPRESSIBLE

GRANULAR SILT- CLAY

3513 :;( TRW TR 2'50_1L3§/ 3’5‘{“-5?/ srece o FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER MEASURED CLOCKWISE FROM NORTH.
i TR OERGANIC. MATTER 23 2 T . ; o HAMMER IF CRYSTALLINE. FAULT - A FRACTURE OR FRACTURE JONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE SIDES
1 oilat (4 et 14 b 0 M o] soiLs witH MODERATELY ORGANIC  -ion 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, RELATIVE T0 ONE ANOTHER PARALLEL TO THE FRACTURE.
6 MX | N.P.lig MX{1@ MX{iLMN 10 Mx 1@ Mxiit M LN LITTLE OR HIGHLY ORGANIC N 207, HIGHLY %57 AND ABOVE . SLI) gf;Yirgv;ssgm‘Séo:g«u;sgecmm FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF FISSILE, - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
“m 23%53??% SLIGHT ROCK GENERALLY FRESH, JO.INTS GTAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FLOAT - ROCK FRAGHENTS O SURFACE NESR THEIR ORIGINAL POSITION A0 DISLODGED FROM PARENT MATERIAL
vsu_w OR CLAYEY SILTY CLAYEY ORGANIC 7 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (sLi) 2.5 cm. OPEN JOINTS MAY CONTARN CLAY, IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR FLOOD PLAIN (E.P) - LAND BORDERING A STREAM, BULLT oF SEDIMENTS DEPOSITED BY THE STREAM.
GRAVEL AND SAND SOILS SOILS MATTER h 4 STATIC WATER LEVEL AFTER 24 vouRs. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE FIELD.

GEN. RATING
AS A
SUBGRADE

FAIR TO
0R
FAIR TO POOR POOR UNSUHABLE

T 3p P OF A-7-6 >LL.
DR _DENSENESS

RANGE OF STANDARD
PENETRATION RESISTENCE
(N-VALUE)

HANGE OF UNCONFINED
COMPRESSIVE, STRENGTH
kN/m?2 )

COMPACTNESS OR
CONSISTENCY

PRIMARY SOIL TYPE

VERY LOOSE

U.S. STO. SIEVE SIZE
OPENING (MM)

COARSE
SAND

cLAY
€LY

GRAVEL
(GRJ

COBBLE
€08

BOULDER
(BLOR.)

MM 305
N 127

GRAIN
SIZE

SoIL MOISTURE SCALE
(ATTERBERG LIMITS)

ysuaLLY LIOUID: VERY WET,USUALLY
FROM BELOW THE GROUND WATER TABLE

- SATURATED -
(SATY
LIQUID LIMIT

SEMISOLID: REQUIRES DRYING T0

- WET - (W) ATTAIN OPTIMUM MOISTURE

PLASTIC LIMIT

QPTIMUM MOISTURE - MOIST - ™M) SOLIDs AT OR NEAR OPTIMUM MOISTURE
SHRINKAGE LIMIT .
REQUIRES ADDITIONAL WATER TO
- DRY - @ ATTAIN OPTIMUM MOISTURE

PLASTICITY
PLASTICITY INDEX D ORY STRENGTH
NONPLASTIC 2-5 VERY LOW
LOW PLASTICITY 615 SLIGHT
MED, PLASTICITY 16-25 MEDIUM
HIGH PLASTICITY 26 OR MORE HIGH
COLOR

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY)
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. 6RE USED TO DESCRIBE APPEARANCE.

t
O

MED. - MEDIUM FINGERNALL
FRACTURE SPACING
TERM SPACING TERM
DRILL UNITS: VERY THICKLY BEDDED Sim
VERY WIDE MORE THAN 3 m
: D ey BITS WIDE 110 3 m THICKLY BEDDED 85 -1im
MOBILE B-___ MODERATELY CLOSE 30 T0 180 om x;’i‘-‘rkﬁﬁgs‘zgwu o fé”? g;f "
[] 152 mn CONTINUOUS FLIGHT AUGER | CORE SIZE: CLOSE 5 10 38 cm ey LAMINATED e - o
. VERY CLOSE S THAN g
Bi-st [} 203 mm HOLLOW AUGERS = ERY LES 5em THINLY LAMINATED <25 mm
CME-45 [} oo FaCED FINGER BITS v
7OR SEDIMENTARY ROCKS, INDURATION 15 THE ROENING OF THE MATERIAL BY CEMENTING. HEAT, PRESSURE, ETC.
[} runc.-coRBIDE INSERTS [+ .
CME-550 —_— FRIGBLE FUBBING WITH FINGER FREES NUMEROUS GRAINS:
X] coso [} w/ aovancer R GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
PORTABLE HOIST [X] TRICONE mm STEEL TEETH pOST HOLE DIGGER WODERATELY INDURATED GRAINS CEAN [BE SEPE?'RAI\::D FR:M saxgw WITH STEEL PROBE;
BREAKS EASILY WHEN HIT WITH HAMMER.
] mwicone mm TUNG.-CARB. [ ] neno eucer

o
X
O
0
O

ew
o=

ROADWAY EMBANKMENT
WITH SOIL DESCRIPTION
SoIL SYMBOL

SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. N

GRANITOID ROCKS. MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH ROCK. .

ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS OULL
AND DISCOLORED AND A MAJORITY SHOW KAGLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH

MODERATE
{MOD.)

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

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION 0OF ROCK WHOSE THICKNESS IS SMALL
LATERAL EXTENT.

LENS - & BODY OF SOIL OR ROCK THAT THING OUT [N ONE OR MORE D[RECT!ONé.
(MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS usuaLLY

TER, SATURAT NE OR WATER BEAR NG STRATA
PERCHED WATER. SA URATED ZONE O ATER BEARI COMPARED TO ITS

MODERATELY
SEVERE

MOTTI

- SD.SEv)  AND CAN BE EXCAVATED WITH & L COLOGIST'S PICK. ROCK GIVES "CLUNK" SOUND WHEN STRUCK. HOTILED MOL - FEATION AN LoCK OF GO0D RAINACE

Gupr oMt TEST BORING SAMPLE IF_TESTED, WOULD YIELO SPT_REFUSAL N .

ver et e [ TESTED, WOLS Z=2m=mr ™ = PERCHED WATER - WATER MAINTAINED ABOVE THE NORHAL GROUND WATER' LEVEL BY THE PRESENCE OF AN
DESIGNATIONS SEVERE AL ROCKS EXCEPT QUPRTZ DISCOLORED OR STAINED. ROCK FABRIC CLEGR AND EVIDENT BUT REDUCED P ERVENIG MPERVIOUS STRATUM.

AUGER BORING (SEV. RESIDUAL SOIL_- SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ReStoRL o=

IN STRENGTH TG STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAQLINIZED TO SOME
§- BULK SAMPLE .

GENERAL:Y LOOSE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
fm“é‘é%& MEDIUM DENSE ARTIFICIAL FILL OTHER THAN ! $5- SPLIT SPOON |F TESTED, YIELDS SPT N VALUES 2 100 BLOWS PER 30 cm: ROCK QUALITY DESIGNATION R.0.0. - & MEASURE OF ROCK QUALITY DESCRIBED B8Y: TOTAL LENGTH OF
O CORESIVE) DENSE ROADWAY EMBANKMENTS 'Q' CORE BORING SAMPLE VERY SEVERE AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT ROCK GEGUENTS EQUAL T0 OR GREATER THAN |0 CENTIMETERS DIVIDED BY THE TOTAL LENGTH OF CORE RUN

VERY DENSE o FERRED SOIL BOUNDARIES $T- SHELBY TUBE . SEV. THE MasS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK REMAINING AND EXPRESSED AS A PERCENTAGE.

VERY SOFT 25 &O MONITORING WELL SAMPLE EQTS%IJER(IEKN;Ag)::gP:;Mgg‘ RO,SK wEa;’HER;U 10 1; TDEGREE ‘?;CH THAT O:LY :EI;lORZVESTlOES OF THE w - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT ROCK.

py - Al . [F_TESTED, Y] 10S _SPT N VALUS £ 109 BLOW 38 cm. | .
GENERALLY SOFT . 25 10 50 =y /Z//7= INFERRED ROCK LINE PIEZOMETER RS- ROCK SAMPLE ____’—:——————"—"““—'j—'i"A . GILL - AN INTRUSIVE BODY OF [GNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AKD RELATIVELY THIN
SILT-CLAY MEDIUM STIFF sg 1O 100 JAN INSTALLATION AT- R PACTED COMPLETE ROCK REDUCED TO SOiL: ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY [N SMALL AND COMPARED WITH TS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL 10 THE BEDDING OR SCHISTOSITY
MATERIAL ESTKFF . 109 TO 200 srre®  ALLUVIAL SOIL BOUNDARY T Ti‘ig’;(:f LE CAITERED CONCENTRATIONS. OUARTZ MaY BE GAESENT AS DIKES OR STRINGERS. SAPROLITE IS OF THE INTRUDED ROCKS
(COHESIVEY VERY STIF 200 TO 400 SLOPE INDICATOR ALSO AN EXAMPLE. .
5400 25/025 oiP/0IP OIRECTION OF O INSTALLATION CBR - CBR SAMPLE itﬁﬁi&%g _ POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR

ROCK STRUCTURES ROCK HARDNESS

TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (0 OF A 63.5 kg HAMMER

()~ SPT N-VALUE

VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES STANDARD PENETRATION
SOUNDING ROD PT REFUSAL . ARD BLOVS OF THE CEOLOGISTS PICK: ZALLING 0.76 METERS REQUIRED TO PRODUCE A SENETRATION OF 38 om INTO SOIL WITH
&5 om QUTSIDE OIAMETER SPLIT SPOON SAMPLER. “pT REFUSAL IS LESS THAN 2.5 om PENETRATION

HARD CaN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD. HAMMER BLOWS REOUIRED WITH 50 BLOWS.

TO DETACH HAND SPECIVEN. S7RATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH

__’_____.——————'—'."—

g‘: - g%gEScnggmmeo ;‘éT ’Szr‘jgsgzﬁg?ﬂﬁ TEST VODERATELY  CAN BE SCRATCHED BY KNIFE R PICK. GOUGES OR GROOVES T0 6 mm DEEP CAN BE 3F STRATUM AND EXPRESSED AS A PERCENTAGE. .
CL. - CLAY oL - SILT. SILTY HARD EXt:’“TED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED STRATA ROCK OUALLTY DESIGNATION (SR.00. - & MEASURE OF ROCK OUALITY DESCRIBED BY:
L Cone PENETRATION TEST SLL. - SLIGHTLY BY MODERATE BLOWS. 2 TaL LENGTH OF ROCK SEGMENTS WITHIN A STRATUR FounL 70 OR GREATER THAN 19 CENTIMETERS DIVIDED
. - ConRsE S TRICONE REFUSAL MEDIUM CAN B GROOVED OR GOUGED 1 mm DEEP 8Y FIRM PRESSURE OF KNIFE OR PICK POINT. B¢ THE TOTAL LENGTH OF STRATA AND EXPRESSED S A PERCENTAGE.
e lLATOMETER TEST SR —— HARD CoN BE EXCAVATED IN SMALL CHIPS TO PIECES 25 om MAXIMUM SIZE BY HARD BLOWS OF THE {OPSOIL (1.5 - SURFACE SOILS USUALLY CONTAINING. ORGANIC MATTER.
QT -~ OYNAMIC PENETRATION TEST s Ry T wEIGHT POINT OF A GEOLOGISTS PICK. ]
e - VOID RATIO o SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F.- FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL CENTIMETERS IN SIZE BY MOOERATE BLOWS OF A PICK POINT. SMALL, THIN BENCH MaRK: RR SPIKE T Sf==. === SPIKE_IN BASE OF 320mm___H__tC_K_OR_Y_,_9_0___M_ET_E_R_S_L_T_ oF
FOSS. - FOSSILIFEROUS v. - VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. BASELINE STA 57+97 -L-
FRAC. - FRACTURED VST - VANE SHEAR TEST VERY CaN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 25 mm : ELEVATION: 24751
FRAGS, - FRAGMENTS SOFT GR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY

NOTES:

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.

OTHER . —— SOUNDING ROD

VANE SHEAR TEST
OTHER

] cone it
] omer

OTHER : EXTREMELY INDURATED
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STATE oF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY  P.0. BOX 25201, RALEIGH, N.C. 27611-5201 LYNDO TIPPETT
GOVERNOR - SECRETARY

March 11, 2004

STATE PROJECT: 34345.1.1 (R-06091B)

. COUNTY: Guilford - Randolph
DESCRIPTION: Bridge on NC 62 (-Y8-) over US 311 Between SR 1160 &
SR 1161
SUBJECT: Geotechnical Report — Bridge Foundation Investigation

This is a proposed 2 lane structure on new location north of existing NC 62. The
proposed bridge will be on a relocated section of NC 62 over proposed US 311. The
structure is comprised of 2 spans at lengths of 37.55 and 35.86 meters. Skew angle for the
structure is just over 59 degrees and the bridge design width is stated at 10.54 meters.
Slopes for the bridge site are recommended at 1 %2:1 with 100mm concrete slope

Foundation test borings were performed with a CME-550 drill machine utilizing tri-cone
roller bit and casing. This rig is equipped with an automatic drop hammer. The field
investigation for this project was conducted in February of 2004.

Physiography/Geology

" The project area is located in Guilford County in the northern-central piedmont region of
North Carolina. The site topography ranges from flat to gently sloping.

Geologically this site is part of the Carolina Slate Belt and is underlain by granitic and
meta-granitic rock types. Soil types encountered at the bridge site consist primarily of
residual clay (A-6, A-7-6), silt (A-4), and sand (A-2-4) overlying weathered rock.

At 8.9 meters below ground surface, weathered rock is deepest at End Bent 1. At Bent 1
and End Bent 2 locations weathered rock is much shallower and occurs 1.6 to 2.7 meters
below the ground surface. '

Sheet 3 oF R

R-0609Z8

Foundation Materials

End Bent 1:

This bent is located east of proposed US 311. Two borings performed for this bent
location encountered varying layers of residual soils comprised of stiff to very stiff tan
clayey sandy silt (A-4), medium stiff to stiff tan sandy silty clay (A-7-6, A-6), and
medium dense to very dense tan-white micaceous silty sand (A-2-4). Weathered rock is
encountered below residual soils between elevation 238.53 and 239.13 meters.

Bent 1:

This bent is located along the centerline of proposed US 311. Three borings were
performed for this bent location. Approximately 1.0 meter of artificial fill material was
encountered only at boring B1-C. The fill material is the result of an old abandoned septic
leach field. Other than the artificial fill area, soil horizons are very homogeneous with
approximately 1.7 meters of residual medium dense to very dense tan-white micaceous
silty sand (A-2-4) found overlying weathered rock at elevation 243.75 meters. Borings

were advanced until hard rock was encountered at all three boring locations. In this

instance, hard rock is defined by SPT refusal.

End Bent 2:

This bent is located west of proposed US 311. Two borings performed at this location
encountered residual soft to hard tan clayey sandy silt (A-4) overlying weathered rock.
The weathered rock line lies between elevation 240.9 meters at boring EB2-A and 242.65

meters at boring EB2-B.

Groundwater
Static groundwater measurements made more than 24 hours after each boring indicate a

groundwater table between elevation 243 - 247 meters at this site. An abandoned near by
well was measured for static water level and produced an elevation of 245.12 meters.

Respectfully submitted,

J.E. Beverly, Project Geologist

)
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

SheeT &

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
‘ GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34345.1.1

| GEOLOGIST C.C. MURRAY

| ID R-0609IB | COUNTY GUILFORD
SITE DESCRIPTION BRIDGE ON NC 62 (-Y8-) OVER US 311 BETWEEN SR 1160 & SR 1161 GND WATER
BORING NO EB1-A NORTHING 0.00 EASTING 0.00 0 HR 1.00m
ALIGNMENT Y8 BORING LOCATION 14+30.000 OFFSET 4.50m LT 24 HR 1.00m

PROJECT NO 34345.1.1

| 1p R-06091B

| couNTY GUILFORD

| GEOLOGIST C.C. MURRAY

COLLAR ELEV 247.33m

TOTAL DEPTH 11.08m

START DATE 2/10/04

COMPLETION DATE 02/10/04

SITE DESCRIPTION BRIDGE ON NC 62 (-Y8-) OVER US 311 BETWEEN SR 1160 & SR 1161 GND WATER
BORING NO EB1-B NORTHING 0.00 : EASTING 0.00 10 HR N/A
ALIGNMENT Y8 BORING LOCATION 14+35.500 OFFSET 4.80m RT 24 HR 1.00m

COLLARELEV 248.05m

TOTAL DEPTH 11.81m

| START DATE 2/10/04

COMPLETION DATE 02/10/04

DRILL MACHINE CME-550 _

DRILL METHOD ROTARY W/O MUD _

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPT

H

DEPTH TO ROCK N/A

Log EB1-A, Page 1 of
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DRILL MACHINE CME-550 DRILL METHOD ROTARY W/O MUD HAMMER TYPE AUTOMATIC
SURFACE WATER DEPTH DEPTH TO ROCK N/A Log EBL-B, Page L of 1
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG ¢

PROJECT NO 34345.1.1 | ID R-0609IB | COUNTY GUILFORD [GEOLOGIST C.C. MURRAY

SITE DESCRIPTION BRIDGE ON NG 62 (-Y8-) OVER US 311 BETWEEN SR 1160 & SR 1161 GND WATER
BORING NO B1-A NORTHING 0.00 EASTING 0.00 0 HR N/A
ALIGNMENT Y8 BORING LOCATION 14+69.000 OFFSET 4.50m LT 24 HR 1.20m

PROJECT NO 34345.1.1

| 1D R-06091B

| COUNTY GUILFORD

| GEOLOGIST C.C. MURRAY

COLLAR ELEV 245.53m

TOTAL DEPTH 8.80m

| START DATE 2/10/04

COMPLETION DATE 02/10/04

SITE DESCRIPTION BRIDGE ON NC 62 (-Y8-) OVER US 311 BETWEEN SR 1160 & SR 1161 GND WATER
BORING NO B1-C NORTHING 0.00 EASTING 0.00 -1 0 HR 1.00m
ALIGNMENT Y8 BORING LOCATION 14+71.500 OFFSET 0.00m 24 HR 1.00m

COLLAR ELEV 245.50m

TOTAL DEPTH 7.76m

| START DATE 2/11/04

COMPLETION DATE 02/11/04

DRILL MACHINE CME-550

DRILL METHOD ROTARY W/O MUD

HAMMER TYPE AUTOMATIC

'DRILL MACHINE CME-550 DRILL METHOD ROTARY W/O MUD HAMMER TYPE AUTOMATIC
SURFACE WATER DEPTH DEPTH TO ROCK 7.90m Log B1-A, Page 1 of |
~ BLOW CT _|PEN BLOWS PER 30cm SAMPLE| ¥ ‘6 SOIL AND ROCK
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34345.1.1 | 1D R-06091B | COUNTY GUILFORD | GEOLOGIST C.C. MURRAY

SITE DESCRIPTION BRIDGE ON NC 62 (-Y8-) OVER US 311 BETWEEN SR 1160 & SR 1161 GND WATER
BORING NO B1-B NORTHING 0.00 ) EASTING 0.00 0 HR 1.00m
ALIGNMENT Y8 BORING LOCATION 14+74.500 OFFSET 4.50m RT 24 HR 1.00m

COLLARELEV 245.34m

TOTAL DEPTH 9.44m

| START DATE 2/11/04

COMPLETION DATE 02/11/04

DRILL MACHINE CME-550

DRILL METHOD ROTARY W/O MUD

HAMMER TYPE AUTOMATIC

DEPTH TO ROCK 9.20m

SURFACE WATER DEPTH Log B1-B, Page 1 of 1
BLOW PE LO L
ELEV DEPTH LOW CT N BLOWS PER 30cm SAMPLE| VW 5 SOIL AND ROCK
15¢m | 15cm | 15cm | (m) {© 25 50 75 100 NO MOl G DESCRIPTION

24534 & - nndsogae 1o
e il cooooofcoooooooofioooIo RESIDUAL - MEDIUM DENSE TO
T Slulaetubel ubububuel nRsbpupaiel ubebelupup v VERY DENSE TAN-WHITE
T cooooobooToomooooofoooIs MICACEOQUS SILTY SAND
2"""‘()(?“__—150 30 | 70 030||--coooooooofroooooo o omoos WET
O F B e S WERTHERED ROCK
2200 F 512 |39 ¢ 0.28|[2zoocfoooommnn -1
+— | 1 | | EcooooTIIZooooIIoeIooo X
464 | 100 B Lty Eietels et He 10 %
T et Eebetebeb minbubatats mpsbeetet {
240.00_1_ alaubbetel fubulaiub nbaububuler MEspubuuY
+ 617 |100 | e et et Bl 'N )
o : :::::::::::::::::::::::?\
238.00_F_ i it Eet Attt
- 769 | 80 | 20 0.20)|-----o-ooooorooooofnootog;
- | shubabeobe nubebubule Mupuiupabe Mpspupuleh
- B et Rt ety
aag.0g 921 |190 0.05||-----coooorooooofrooioy
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GEOTECHNICAL UNIT BORING LOG

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

Sheet (]

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34345.1.1

| Ib R-06091B

| couNTY GUILFORD

| GEOLOGIST C.C. MURRAY

PROJECT NO 34345.1.1

| 1D R-06091B | COUNTY GUILFORD

| GEOLOGIST C.C. MURRAY

SITE DESCRIPTION BRIDGE ON NC 62 (-Y8-) OVER US 311 BETWEEN SR 1160 & SR 1161 GND WATER
BORING NO EB2-A NORTHING 0.00 EASTING 0.00 0 HR N/A
ALIGNMENT Y8 BORING LOCATION 15+05.000 OFFSET 4.00m LT 24 HR 1.00m

SITE DESCRIPTION BRIDGE ON NC 62 (-Y8-) OVER US 311 BETWEEN SR 1160 & SR 1161 GND WATER
BORING NO EB2-B NORTHING 0.00 EASTING 0.00 -1 0 HR N/A
ALIGNMENT Y8 BORING LOCATION 15+08.000 OFFSET 4.80m RT 24 HR 1.00m

COLLAR ELEV 243.63m

TOTAL DEPTH 5.92m

| START DATE 2/16/04

COMPLETION DATE 02/16/04

COLLAR ELEV 244.06m

TOTAL DEPTH 5.99m

START DATE 2/16/04

COMPLETION DATE 02/16/04

DRILL MACHINE CME-550

DRILL METHOD ROTARY W/O MUD

HAMMER TYPE AUTOMATIC

DRILL MACHINE CME-550

DRILL METHOD ROTARY W/O MUD

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 4.20m

Leg EB2-B, Page 1 of 1

SURFACE WATER DEPTH DEPTH TO ROCK N/A Log EB2-A, Page 1 of 1
AMPLE L SOIL AND ROCK
cLev logprr| BLOWCT [PEN BLOWS PER30om S L
16em | 15cm | 15em | (m) |0 25 50 7S 0100 NO Mol G DESCRIPTION
24363
- RESIDUAL - SOFT TO HARD TAN
243.007 CLAYEY SANDY SILT
T107 | 2|22 |03 A4
3 WET
24100+ 259 | 14 | 86 0.30 A
= WET =] WEATHERED ROCK
] , Z :
+ 412 |48 |62 0.27 5
239.00_7 2
564 | 25|75 0.28 %

237.71
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I IIIWEATHEREDIROC

2 HOR|NG TERMINATEF AT -7
“EIEVATIONZ37A METERS IN -

L
ELev | peprn| BLOWCT [PEN BLOWS PER 30cm YL SOIL AND ROCK
15cm | 15¢m | 15em | (m) |9 25 50 75 109 Mol G DESCRIPTION
244.06 £ - oo o ciGroundiSurface |- - - oo - ,
- el upubbupul Mpspupubube papupupubo WET RESIDUAL - SOFT TO HARD TAN
o43.00F B Rt it Mt v CLAYEY SANDY SILT
=124 | 3 [100 0.29|[zzzooroooooorooon o oo DRy
- S e e WERTHERED ROGK.
T 576 |100 ool Frzzdkzzo ook oo
241,00 b Mebate pufsbabet Mpeep
420 |76 |24 R | bt it et 0
T piebelebte Wpeebtule Wdebetele et ¥
239.00_ et Euiebebue Ebalebebute bulleete
23507 081 103187 | |OA8|Friozdiooidiozizok: i
- - BORING TERMINATED AT - -~
“ELEVAHON-Z34-07-METERS IN -
T I WEATHEREDCROQK - - ::
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M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAY
MATERIJALS & TESTS UNIT
SOILS LABORATORY

T.1 P. No. R-609IB

REPORT ON SAMPLES OF SOILS FOR QUALITY
Project 34345.1.1 County GUILFORD
Date: Sampled  2/4/04 Received 2/16/04

Sampled from EBI1-B By

Owner

Reported 2/19/2004

- C.C. MURRAY

Submitted by N.W. WAINAINA 1995 Standard Specifications
711530 TO 711540
-3/8/04
TEST RESULTS
Proj. Sample No. - SS-1 SS-2 SS-3 $S-4 SS-5 SS-6
Lab. Sample No. 711530 711531 711532 711533 711534 711535
Retained 4.75 mm Sieve % - - - 20 - -
Passing 2.00 mm Sieve % 98 97 93 69 88 100
Passing 425 ym Sieve % 79 72 70 60 56 97
Passing 75 pm Sieve % 48 40 50 44 26 76
MINUS 2.00 mm FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - 250 pum % 32.2 37.1 32.4 17.8 50.1 5.9
Fine Sand Ret - 53 pm % 23.7 28.4 21.1 29.0 26.7 27.8
Silt 0.05 - 0.005 mm : % 25.8 20.4 34.3 39.0 21.2 52.2
Clay < 0.005 mm % 18.2 14.2 12.2 14.2 2.0 14.2
Passing 425 um Sieve % | - - - - - -
Passing 75 um Sieve % - - - - - -
L L 40 41 38 37 29 37
P. L 8 16 11 9 NP 7
AASHTO Classification A-4(2) A-7-6(3) A-6(3) A-4(1) A-2-4(0) A-4(6)
Station 14+35.5 14+35.5 14+35.5 14+35.5 14+35.5 14+30
48 RT 48 RT 48 RT 48 RT 48 RT 45LT
Hole No. EB1-B EBI1-B EBI1-B EB1-B EB1-B EB1-A
Depth (M) 0.97 2.52 4.05 5.57 7.09 0.87
-t 1.42 2.97 4.50 6.02 7.54 1.32

cc: C.C. MURRAY
. Soils File

Soils Engineer

Page 1

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

Skeet 12 0F (2

M & T Form 503

T. 1. P. No. R-6091B

REPORT ON SAMPLES OF SOILS FOR QUALITY
Project 34345.1.1 County GUILFORD
Date: Sampled  2/4/04 Received 2/16/04

Owner

Reported 2/19/2004

Sampled from EBI1-B By C.C. MURRAY
Submitted by N.W. WAINAINA 1995 Standard Specifications
711530 TO 711540
3/8/04
: TEST RESULTS
Proj. Sample No. , SS-7 SS-8 SS-9 $S-10 $S-11
Lab. Sample No. 711536 711537 711538 711539 711540
Retained 4.75 mm Sieve % - - - - -
Passing 2.00 mm Sieve % 100 100 100 93 97
Passing 425 um Sieve % 97 93 95 51 66
Passing 75 pm Sieve % 75 54 61 18 23
MINUS 2.00 mm FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - 250 um %o 6.5 18.0 14.0 60.2 494
Fine Sand Ret - 53 um % 29.0 36.7 35.1 24.1 32.2
Silt 0.05 - 0.005 mm % 48.3 39.2 42.9 13.7 14.3
Clay < (.005 mm % 16.2 6.1 8.1 2.0 4.1
Passing 425 um Sieve % - - - - -
Passing 75 um Sieve % - - - - -
L L 38 39 36 26 22
P. L 12 7 8 NP NP
AASHTO Classification - A-6(9) A-4(3) A-4(4) A-2-4(0) | A-2-4(0)
Station 14+30 14+30 14+30 14+30 14+69
45 LT 45 LT 45LT 45LT 45LT
Hole No. EB1-A EB1-A EBI-A EBI-A B1-A
Depth (M) 241 3.93 5.46 6.98 1.67
to 2.86 4.38 5.91 7.43 2.09

Soils Engineer

Page 2
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NCDOT Classification Sheet
Geotechnical Report

Site Vicinity Map

Boring ldentification Diagram
Subsurface Profile
Subsurface Cross-Sections
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STATE OF NORTH CAROLINA Nol_RF06A

34480.1.1

STP-NHF-311-G)

SRECKIPTION
P.E.
CONST.

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

STATE PROJECT __34480.1.1 |.D. NO._R-2606A

F.A. PROJECT _STP-NHF-311(3) |

COUNTY RANDOLPH |

PROJECT DESCRIPTION _ Bridge on Poole Road over

~_ US 311 | For Letting

SITE DESCRIPTION ___ .

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFAGE INVESTIGATION ON WHICH (T IS BASED WAS MADE
OR

REVEWED OR INSPECTED N RALEIGH BY CONTACTNG THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (919) 250-4088. NETHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FELD
BORING LOGS, ROCK CORES, OR SOR. TEST DATA IS PART OF THE CONTRACT.

GENERAL SOL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARES ARE BASED ON A
GEOTECHMICAL INTERPRETATION OF AL AVALABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE N SITU ON-PLACE) TEST DATA CAN BE

ﬁ}:n oN mywl'?m e nec:s; OSFO;‘EJMY NHERENT N THE w mgssr ;enw& INVESTIGATED BY D Hardister PERSONNEL _D. Harris
INVESTIGATIONS ARE AS RECORDED AT THE TWE OF THE INVESTIGATION. THESE WATER LEVELS OR SOL . .
MOISTURE CONDITIONS MAY VARY CONSIERABLY WITH TMME ACCORDING TO CLMATIC CONDITIONS INCLUONG CHECKED BY____JD Hoskins Il S. Tierney
TEMPERATURES, PRECIITATION AND WIND, AS WELL AS OTHER NON-CLMATIC FACTORS,

SUBMITTED BY _ JD Hoskins it R. Benfield

THE BXODER OR CONTRACTOR IS CAUTIGHRED THAT DETALS SHOWN ON THE SUBSURFACE PLANS
September 8, 2004

ARE .
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN DATE

CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION 6? TME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

-ul!ﬂ!ﬂlp.
St /7

NOTE ~ THE INFORMATION CONTANED HEREIN IS NOT IMPLED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACTURATE NOR T IS CONSDERED TO BE PART OF THE PLANS,
SPECFICATIONS, OR CONTRACT FOR THE PROJECT.

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




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

STATE
344

PROJ
80.

£CT_NG.
A

SHEET NO.
2

TOTAL SHEETS
17

b06A

SOIL DBESCRIPTION GRADATION ROCK DESCRIPTION TERMS _AND DEFINITIONS
WELL GRADED- DWICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE 7D DK 1S NON-COASTAL PLAIN WATERIAL THAT WHEN TESTED, WOULD VIELD 5°T FEFUSAL. AN TNFEFFED -
SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS TR INIICATES THAT SOIL PARTICLES ARE AL APPROXIMATELY THE SWE SIZE. (LSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT ALLUVIUM (ALLUVS - SOILS WHICH HAYE BEEN TRANSPORTED BY WATER.
WHICH CAN BE PENETRATED WITH A CONTINUQUS FLIGHT POVER AUGER, AND WHICH YIELDS LESS THAN Y GRADED) SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN M. FOOT PER 63 BLOWS. |AGUIFER - A WATER BEARING FORMATION OR STRATA.
193 BLOWS PER FOOT ACCORDING TG STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1586), SOIL GAP-GRAED" NIICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE. SIZES. IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A Z0NE
CLASSTFICATION IS BASED (N THE MSHTO SYSTEN D) BASIC DESCRIPTIONS GENETALLY SHALL ICLUCE, ANGULARITY OF GRAING OF WEATHERED ROCK. PRENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SANG.
CONSISTENCY, TEXTURE, MOISTURE, MSHTO CLASSIFICATION, AND OTHER PERTINENT ROCK MATERIA CALLY DIVIDED
A5 MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICTY, ETC, EXAMPLES THE ANGLLARITY OR ROUNDNESS OF SOIL GRAING ARE DESICNATED BY THE TERMS| ANGULAR, HATERIALS ARE TYPICALLY D LA ERGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
VERY STFE.GRAY SETY LN MOST MTH MYERGELCED FRE SAD LNERSHEY PUSTE M6 _SUBANGULAR, SUBROUNDER), OR ROUNDED, MEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALLES ) 198 BLOVS OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
, . PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION T 70 CONSE Gl TOEDE A TGP o0 TaT AT WHICH IS IS ENCOUNTERER, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS HINERAL NAMES SUCH 45 QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS CRISTALIE WOLLD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (9%5% PASSING 208 (506X PASSING %208 WHENEVER THEY ARE CONSIDERED OF ST GNETSS, GABBRO, SCHIST, ETC. CALCAREQUS (CALCJ - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP 1 a3 A-2 tafas]as] A7l g a2 | ot n8 COMPRESSIBILITY Wﬂm ;ncmg"cmauvussmaummlT%mulum;mugruamlcusmg'.lmumnm Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPGSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  [A-1-ala1b -2-4]a-2-5la-2-6l4-2-7 arg| A3 4647 SLIGHTLY LIQUID LIMIT LESS THAN 38 - INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
S & ﬁ 3 MODERATELY COMPRESSIBLE LIOUID LIMIT 3158 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD .
SYMBOL peoeReRRit It N HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN 58 SEDIMENTARY ROCK [T 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED e o B i, FECOYERED IN THE CORE BARREL DIVIDED BY TOTAL
m icP) ] SHELL ETC,
¥ PAssING siLT- PERCE'g_ ?GEAYDF MATERIAL — WEATHERING DIKE. - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
SRAMULAR ¢ oy | MUK ORGANIC MATERIAL GRANULAR - {'ROCKS DR CUTS MASSIVE ROCK.
* 48 W i SOILS PEAT SOILS SOILS QTHER MATERIAL
* 208 hs Mx MX 3% 10b6 MifE MN36 M3G M sons TRACE OF ORGANIC MATTER 2 - 3¢ 3- 82 1 - 1 FRESH an?tm%mmm.MJmmvwvmmmmmmm m-;}fﬂ‘mﬂmmhmmmmymmmmmmm
LITILE ORGANIC MATTER 3-62 5 - 12% LITILE - , Rz
LSOUID LIMIT uwhmhuwtxmw 1 MN |48 1 MN SOILS WITH MODERATELY ORGANIC 5 - 19% 12 - 2% SOME g-% 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 6 MX NP. 1@ MXHS MX1L MN |1 MN [18 MX[18 MX]11 MN [if MN LITTLE OR HIGLY HIGHLY ORGANIC N8% ot HIGHLY 35X AND ABOVE (V. SLL) ??MW#W@‘%CMFMWMY.W%WWWF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [] ] [] 8 Mx |12 Mx[1s MXNo My ~ MODERATE " CRYSTALLINE NATURE. - )
| +m 1 o AONTS OF | aoras GROUND WATER SuGHT ROCK GENERALLY FRESH, JUINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK P T0 B e ACTURE ZOE ALONG MHICH THT™ HAS BEEN DISPLACDMENT OF THE
USUAL TYPES|STONE FRAGS.| - | o 7y or cLAvEY | STy | cLavey ORGANIC pvA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. LD 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR “&oﬁ"m GRAVEL AND SAND | soms | soms MATTER h 4 STATIC WATER 24 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:'N.mms ' ew PERCHED TURATED ZONE BEARING STRA oyt gwamm mm%ﬁmm%ﬁm&m sglﬁg:\;%m B i CHENTS ON SLRFACE NEAR THEIR ORIGNAL POSITION AND DISLODGED FRoM
4S A EXCELLENT 70 GooD Fam To PooR | TTETO | pooR s WATER, SATURATED OR WATER e DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED A :
SUBGRATE O~ on seEPacE WITH FRESH ROCK. FLOOOD_PLAIN (F.P.) - LAND BORDERING A STREAM,BULLT OF SEDIMENTS DEPOSITED BY
PLOF A-7-5=Ll,- 38 (PLOF A7-6>LL.- 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STADNED. IN GRAWITOID ROCKS, ALL FELDSPARS DULL | 110 o otk
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FURMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD | RANGE OF UNCOWFINED s MOO.SEVS  AND CAN BE EXCAVATED WITH A GEOLOGIST’S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT Gwvmmsrsmm SAMPLE IF_JESTED. WOLD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
A-YALLE) (TONS/FR ) WITH SOIL DESCRIPTION var T DESIGNATIONS
SEVERE ALL ROCKS EXCEPT QUARTZ CISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCEH] | .\ _ A svLF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
Gam:::umv VEE(YJO;E 4 ;3 18 SoIL SYMBOL @ $- BULK SAMPLE hd gm;m’ smergmems oF sg‘nom ROCK muv“;ngmm hRS ore ™ ITS LATERAL EXTENT.
MATERTAL MEDIUM DENSE 18 70 38 wa ARTIFICIAL FILL OTHER THAN SPLIT SPOON IF_JESTED. YIELDS SPT N VALUES > 180 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
INON-COHESTVE) VERY Dense B ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT |MOTTLED (MOTJ - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
. INERRED SOIL BOUNDARIES ST- SHELBY TUBE v, SEVD THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SORS USUALLY INDICATES POOR AERATION AN LACK OF GOOD DRAINAGE.
VERY SOFT =3 pry O MonmToRpG WELL SAMPLE 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 8.25 70 85 ) ~ ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. - JF_JESTED YIELDS SPT N VALUES < 18 BPF INTERVENING IMPERVIOUS STRATUM.
LA MEDIUM STIFF 4708 S/E/%s INERRED ROCK LINE PIEZOMETER fs
%szmv STIFF 810 18 “-51*,?0‘2 . AL v A perALATIN AT RECONPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOTL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESTVE) VERY STIFF 15 70 38 270 4 Misst st SLOPE INDICATOR TRIAXIAL SAMPLE SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (RO.D) - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >3 > DIP/DIP DIRECTION OF O neraamion CBR - CBR SAMPLE RLSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN ANDI
l : ROCK STRUCTURES ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE_OR GRAIN SIZE ST O 1 hvaE
. VERY HARD  CANNGT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (S4PJ) - RESIDUAL SOIL. WHICH RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 1B 4@ 63 28 270 © - SOUNOING ROD @D~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. m:’“‘ —_ - TELY iR .
CPENING 040 476 28 @42 826 0975 08.053 SILL - AN INTRUSIVE IGNEQUS ROCK OF APPROXIMA THICKNESS
- ABBREVIATIONS HARD g{gﬂgm@m&:mmm ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED VITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
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WBS ELEMENT (TIP):  34480.1.1 (R-2606A)

FEDERAL PROJECT: STP-NHF-311(3)

COUNTY: Randolph

DESCRIPTION: Bridge on Poole Road over US 311
SUBJECT: Geotechnical Report of Subsurface Exploration

Project Description:

Geoscience Group, Inc. (Geoscience) has completed the authorized geotechnical investigation for the
above referenced project in Randolph County, North Carolina. The bridge will be located in northern
Randolph County, near Archdale. More precisely, the bridge will be located on Poole Road at its
intersection with US 311. A Site Vicinity Map is included in the following pages. The project will
consist of the construction of a two-span plate girder bridge with an overall length of 224 .4 feet, a width
of 32.1 feet (out to out) and a skew angle of 86° 17° 38”. Minimal fill is required at the end bents, with
up to 25 feet of cut at the interior bent. The 2H:1V end bent slopes are to be protected with concrete.

The purpose of this exploration was to investigate the subsurface conditions at the proposed bridge bent
locations. The subsurface exploration was conducted on August 8 and on August 9, 2004. This
exploration consisted of the execution of six (6) soil test borings. Using points surveyed by Geoscience
personnel, the actual boring locations were measured for location using a tape measure and approximate
right angles. Using an NCDOT provided benchmark, the boring locations were surveyed for elevation by
the Geoscience personnel. Drilled boring locations are shown on the Boring Identification Diagram
included in the following pages.

The soil test borings were advanced using a CME 550x drilling machine utilizing hollow-stem auger
and rotary drilling techniques. In each boring, Standard Penetration tests were performed in general
accordance with NCDOT guidelines. In conjunction with this testing, split-barrel soil samples were
recovered for visual classification in the field. The split-barrel soil samples were returned to our laboratory
for testing. Water for drilling purposes was obtained from a residential water supply. Drilling mud
slurry was not utilized during the investigation. Core samples of the underlying weathered rock and
bedrock were obtained from boring B1-B. The core samples were obtained using an HQ wireline barrel.
The core samples were returned to our laboratory for review and classification as well as laboratory testing.

3

Laboratory testing was performed on representative split-barrel samples to aid in the assessment of
AASHTO soil classification and to refine data for evaluation of engineering properties. The laboratory
testing consisted of natural moisture content determinations, Atterberg Limits tests, and grain size analyses
with hydrometer. The soil laboratory tests performed were in general accordance with AASHTO and
NCDOT specifications. Rock core specimens were selected for laboratory testing of unconfined
compressive strength. These tests were performed in general accordance with ASTM Method D 2938. The
results of the soil laboratory tests and a rock core test summary are included in the following pages.
Complete rock core testing results are provided in Appendix C under separate cover.

Physiography and Geology:

The project site is located in the Carolina Slate Belt of the Piedmont Physiographic Province of North
Carolina. According to the 1985 Geologic Map of North Carolina, the site is located in an area consisting
of metamorphosed granite of Cambrian to Late Proterozoic in age. The core samples obtained on-site
consist of tan-black-white moderately severely to very slightly weathered, moderately to very hard
metamorphosed granite. It should be noted that diabase, in the form of dikes, is present at the site. The
overlying soils are the residual product of the physical and chemical weathering of the underlying bedrock.
Site topography is relatively flat in the area of the bridge.

Foundation Materials:

Foundation materials present at the site consist of roadway embankment fill, residual soils, partially
weathered rock, and crystalline rock. Subsurface conditions will be described across the site.

‘Roadway embankment fill is present along end bent-2 to an elevation of approximately 752 feet. The

roadway embankment fill is associated with a culvert below the road in this area. The roadway
embankment fill consists of moist medium dense silty coarse to fine SAND (A-2-4) and moist stiff clayey
fine sandy SILT (A-4). Blow counts of 10 and 12 blows per foot (bpf) were measured in the roadway
embankment fill. '

Residual soil is present below the fill along end bent-2, is present from the ground surface at end bent-1, and
is present interlayered with weathered rock in B1-B. The residual soils consist of soft to very stiff sandy
silty CLAY (A-7-5), very stiff to hard fine sandy SILT (A-4), and loose to very dense silty coarse to fine
SAND (A-2-4). Blow counts in the residual soils range between 4 and 58 bpf. Moistures range between
dry and wet.



State No. 34480.1.1 (R-2606A)
Geotechnical Report of Subsurface Exploration

Weathered rock is present at the ground surface along bent-1. Additionally, weathered rock begins at
elevations ranging between 752 and 734 feet along the end bents. The weathered rock consists of tan-
black-white weathered metamorphosed granite. Within B1-B, the cored weathered rock consists of severely
weathered medium hard and soft metamorphosed granite and diabase with close and very close fracture
spacing. In B1-B, strata recovery values of the weathered rock ranges between 90 and 100 percent. The
specimen from B1-B at 35.3 feet had an unconfined compressive strength of 750 pounds per square inch
(psi). The end bent borings were terminated in weathered rock.

Crystalline rock is present in borings B1-A and B1-B. The crystalline rock begins at elevations of 748.3
and 747.9 feet, respectively. The crystalline rock generally consists of tan-black-white moderately severely
to moderately weathered moderately hard metamorphosed granite with close fracture spacing to a depth of
12 feet below the rock line. From 47.7 feet, the quality of the rock is appreciably better and consists of
white-black slightly and very slightly weathered hard and very hard metamorphosed granite with close to
moderately close fracture spacing. Strata recovery of the crystalline rock ranges between 88 and 100
percent, with no apparent improvement with depth. Strata RQD being between 46 and 96 percent and
improved with depth. The specimen from B1-B at 51.0 feet had an unconfined compressive strength of
4,190 psi. Boring B1-A was terminated in crystalline rock with SPT refusal at an elevation of 734.9 feet.
Coring was terminated in B1-B at an elevation of 701.5 feet.

After completion of each boring, temporary piezometers (slotted PVC pipe) were installed in the boreholes.
Piezometers were used to measure stabilized groundwater levels at least 24 hours after the completion of
drilling. Groundwater elevations range between 746 and 742 feet. Groundwater control may be required.
We do not anticipate groundwater to fluctuate more than 2 feet annually.

Notes to the Designer:

Weathered rock and crystalline rock are present within the anticipated cut area for US 311. Crystalline rock
begins around elevation 748 feet. Proposed grade for US 311 is around 734 feet.

Closure:

The geotechnical foundation investigation is based on the Preliminary General Drawing dated January
2004. If any significant changes are made in the design or location of the proposed structure, the subsurface
information will have to be reviewed and modified as necessary. For soil descriptions and general
stratification at a particular boring location, the respective Boring Log should be reviewed. Cross-sections
and profiles are a generalized interpretation of soil conditions between borings and should not be considered
accurate other than at the boring locations. Subsurface conditions between boring locations or elsewhere on
the site may vary, and subsurface anomalies may exist which were not detected.

Geoscience Group, Inc. appreciates the opportunity to be of service to the NCDOT on this project. Should
you have any questions concerning this report, please feel free to contact the undersigned.

Respectfully,

GEOSCIENCE GROUP, INC.

Dean Hardistyr, PE

ﬁﬁ!

James . Hoskins, I, P@E@
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7404+ | 0 1l e e 100/0.8®
e T [ e O 1375 2| 1
e e Weathered Rock-Tan-White-Black Weathered
235 Metamorphosed Granite 4 235
L 28 72002 | L - 735.8 242 9 91/0.2 7354 w e 24.0
TOOT0. Boring Terminated @ Elev. 735.8ft in Weathered 735 — eathered Rock-Tan-White-Black Weathere
-+ Rock (Metamorphosed Granite) : Metamorphosed Granite
4 3 1
i 3 L
L a
o 4 285
1 £ 57 143021 L
g 7304 100/0.79
4 3 e e
E -+
4 2 | L [ O
§ +
L 1 O
£ +
- 0‘ .................... .
g Y e Ty . - 7256 338
- X TN 100/0.3 = Boring Terminated @ Elev. 725.6ft in Weathered
Q T Rock (Metamorphosed Granite)
4+ 8l 4
=
] i
o
z
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NCDOT_BORE 11

GEOSCIENCE GROUP, INC 10
GEQSC[ENCE BORING LOG T

GROUP

SHEET 1 OF 1
PROJECT NO.  34480.1.1 | ID. R-2606A l FED. NO. STP-NHF-311(3) [CO. Randolph [FIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge on Poole Road over US 311 i GROUND WATER (ft)
BORING NO. B1-A ] BORING LOCATION 15+22 ! OFFSET 12'LT ALIGNMENT  -Y- O HR. NGWE
COLLAR ELEV. 759.3 ft l TOTAL DEPTH 24.4 ft l NORTHING  780360.26 EASTING 1728952.66 24 HR. 16.7
DRILL MACHINE CME 550x I DRILL METHOD HSA l HAMMER TYPE Automatic FINAL CASING DEPTH N/A
DATE STARTED  8/9/04 l COMPLETED  8/9/04 l DRILLING FLUID DENSITY N/A SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT samp. | W é SOIL AND ROCK DESCRIPTIO .
SCRIPTION
(ft) (f) | osft | os5ft | 05f | O 20 40 60 80 1901 No. | /woil] &
759.3 | 0.00 Ground Surface Elev. 759.3 ft 759.3 0.00
+ : ’ o Weathered Rock-Tan-White-Black Weathered
..................... Metamorphosed Granite
Las | | | |
100/0.4F 4 L L ® D
756 100/0.4
T 0 v 7523 70
+ ’ Weathered Rock-Olive-Grey-Brown Weathered
................... Diabase [Dike]
+ 85
43 | 5702yl L D
7501 100079
T ([ 7o
+ :}:F Crystalline Rock-Tan-White-Black
.................... 7 Metamorphosed Granite
4 i
1 13 5 ................... g‘/;J_
Lo 600,19 D p
7451 o
Lo b .
b e 4 b =l
.................... ¥
-+ ,‘1‘/\ -
................... ¥
1 185 : N
60/0.1 : 60/0.19 D W=
o e N NI <R
Yo'
.................... . i
.................... 9
4 ,/‘/ L
N L R PR N \/\}1_
N7\
4 235 i T 25 —L
60/0 60/0 7 .
7351 244 I T b 2| 7310 244
60/0 6070 D Boring Terminated with Standard Penetration Test
£+ L Refusal at Elev. 734.9ft in Crystalline Rock
{Metamorphosed Granite)
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GEOSCIENCE GROUP, INC.

GEOSCIENCE

GEOSCIENCE GROUP, INC.

GEOSCIENCE

n

BORING LOG BORING LOG
_ SHEET 1 OF 2 SHEET 2 OF 2
PROJECT NO.  34480.1.1 { ID. R-2606A { FED. NO. STP-NHF-311(3) CO. Randolph FIELD SUPERV. D. Hardister PROJECT NO. 34480.1.1 l ID. R-2606A I FED. NO. STP-NHF-311(3) CO. Randolph FIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge on Poole Road over US 311 . GROUND WATER (ft) SITE DESCRIPTION Bridge on Poole Road over US 311 GROUND WATER (ft)
BORING NO. B1-B l BORING LOCATION 15+23 I OFFSET 13'RT ALIGNMENT  -Y- O HR. NM BORING NO. B1-B I BORING LOCATION 15+23 l OFFSET 13'RT ALIGNMENT  -Y- O HR. N/M
COLLAR ELEV. 758.4 ft I TOTAL DEPTH 56.9 ft ' NORTHING 780335.77 EASTING 1728953.44 24 HR. 14.2 COLLAR ELEV. 758.4 ft ! TOTAL DEPTH 56.9 ft | NORTHING 780335.77 EASTING 1728953.44 24 HR. 14.2
DRILL MACHINE CME 550x I DRILL METHOD HSA/HQ I HAMMER TYPE Automatic FINAL CASING DEPTH 33.71t DRILL MACHINE CME 550x I DRILL METHOD HSA/HQ { HAMMER TYPE Automatic FINAL CASING DEPTH 33.7 1t
DATE STARTED  8/10/04 I COMPLETED  8/10/04 I DRILLING FLUID DENSITY Tap Water I SURFACE WATER DEPTH N/A DATE STARTED  8/10/04 ‘ COMPLETED 8/10/04 l DRILLING FLUID DENSITY Tap Water I SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v Ly
o 20 40 60 80 100 0 SOIL AND ROCK DESCRIPTION o 2 20 50 80 100 o] SOIL AND ROCK DESCRIPTION
(ft) (ft) 0.5ft | 0.5ft | 0.5ft ] ! | ) ) ] NO. moll (ft) (ft) 0.5ft | 0.5ft | 0.5ft 0 ] | ! \ 7’| NO. Mol 6
75841 0.00 Ground Surface Elev. 758.4 ft 758.4 0.00 : °
L - Weathered Rock-Tan-White-Black Weathered + 100/0.2 100/0.2 D ) - ‘Metamorphosed Granite with Close and Very l
Metamorphosed Granite Vbbb Jyf Close Fracture Spacing
T 720 i Crystalline Rock-Tan-White-Black Moderately
.................... 9N Severely and Moderately Weathered Moderately
4 + f‘//J o Hard Metamorphosed Granite with Close and
..................... 7 Very Close Fracture Spacing
755-+=-3.5 T 0T
3% | 6404 o U T 7
L R I‘// L
N/ p 7165 41.9
1 1 e Weathered Rock-Olive-Grey-Brown Severely
........ Weathered Medium Hard and Soft Diabase with
1 N 2T DR e Close and Very Close Fracture Spacing [Dike]
) e O 714.4 440
L Residual-Very Dense Tan-White-Black Silty 1 ;/:l.. Crystalline Rock-Tan-White-Black Moderately to
Coarseto Fine SAND (A-2-4) L | L b . J\,f Slightly Weathered Hard Metamorphosed Granite
750 4=-8.5 + ,/;’- with Close Fracture Spacing
10 12 46 8831 D Ly e K7
T : T v
1 i i i 10.5) + ’ - 7107 47.7
‘/3/ Crystalline Rock-Tan-White-Black ~F 1| ;’ ky Crystalline Rock-Tan-White-Black Slightly and
+ Y Metamorphosed Granite 7101 o Very Slightly Weathered Hard and Very Hard
R« T e e I e O L ; Metamorphosed Granite with Close to Moderately
+ ‘Zs_r T s Close Fracture Spacing
JasL 135 5 J‘/f_ L0 f/‘/f~
60/0.1 v %25 1 O N N S (N O O e
i 7 1 RS-2 Yo
*,\/’/ .................... ‘ e
1 ;}:/_ i },
.................... J‘// e e e e e e e e e e e e e e e e e e e ,I//
+ =8 705 L -
.................. ~"/T e e e e e e e e e e e e :/‘/T
T 0 0 v T 0 o9
- 185 g ™ + ¥ o
7‘“’ L O e 2% e A 7,
4 A - <+ 2 e o
M7« Y 4 7015 56.9)
"""""""""" ,\// 1 " Coring Terminated at Elev. 701.5ft in Crystalline
T X ; i Rock (Metamorphosed Granite)
.................... o 1 L
.................... 220
4 Weathered Rock-Tan-White-Black Weathered + o
.................... Metamorphosed Granite
235 4 -
7% B T [TOB|
.................. 100/0.89
I T A 3 T B
L = + -
o
730—_ 28 5 S T e R é 1 L
12188041 | L o
T v 1000099 g + i
| T N AN g 1 i
.................... iy g
L Crystalline Rock-Tan-White-Black g -+ —
....................  Metamorphosed Granite &
4 ‘% + L
sbazs | | L e l . g 1 A
100020 F 100/0.2 Crystaline Rock-Tan-White-Black Moderately e |
T Severely Weathered Moderately Hard ] T
~~~~~~~~~~~~~~~~~~ ~ Metamorphosed Granite with Close Fracture % "
] ' RS-1° {7227 Spacing X B T
~~~~~~~~~~~~~~~~~~~ Weathered Rock-Tan-White-Black Severely Q |
Laeo 7217 Weathered Medium Hard and Soft LK S -+
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NCDOT_CORE#3-11X17 GRO4O0;

GEOSCIENCE GROUP, INC.
CORE BORING REPORT

GEOSCIENCE
GROUP

GEQSCIENCE
GROUP

12

GEOSCIENCE GROUP, INC.
CORE BORING REPORT

SHEET 1 OF 2 SHEET 2 OF 2
PROJECT NO.  34480.1.1 ' ID. R-2606A I FED. NO. STP-NHF-311(3) CO. Randolph FIELD SUPERV. D. Hardister PROJECT NO.  34480.1.1 l ID. R-2606A I FED. NO. STP-NHF-311(3) co. Réndo!ph FIELD SUPERV. D. Hardister
SITE DESCRIPTION Bridge on Poole Road over US 311 GROUND WATER (ft) SITE DESCRIPTION Bridge on Poole Road over US 311 GROUND WATER (ft)
BORING NO. B1-B | BORING LOCATION 15+23 ] OFFSET 13'RT ALIGNMENT  -Y- O HR. NM BORING NO. B1-B I BORING LOCAT(ON 15+23 l OFFSET 13'RT ALIGNMENT  -Y- O HR. N/M
COLLAR ELEV. 758.4 ft I TOTAL DEPTH 56.9 ft ) ] NORTHING 780335.77 EASTING 1728953.44 24 HR. 142 COLLAR ELEV. 758.4 ft l TOTAL DEPTH 56.9 ft ' NORTHING 780335.77 EASTING 1728953.44 24 HR. 142
DRILL MACHINE CME 550x I DRILL METHOD HSA/HQ . l HAMMER TYPE Automatic FINAL CASING DEPTH »33.7 ft DRILL MACHINE CME 550x l DRILL METHOD HSAHQ l HAMMER TYPE Automatic FINAL CASING DEPTH 33.7ft
DATE STARTED 8/10/04 l COMPLETED  8/10/04 l DRILLING FLUID DENSITY Tap Water SURFACE WATER DEPTH N/A DATE STARTED 8/10/04 I‘COMPLETED 8/10/04 { DRILLING FLUID DENSITY Tap Water SURFACE WATER DEPTH N/A
CORE SIZE HQ \ ) l TOTALRUN 2301 l‘DRILLER D. Harris ‘ CORE SIZE HQ ' TOTALRUN 2301t I DRILLER D. Harris
ELEV.|DEPTH|RUN| DRILL R samp. | —STRATA ELEV. |DEPTH|RUN| DRILL RUN ___f samp. | —STRATA
RATE | REC.| RQD DESCRIPTION AND REMARKS RATE | REC. | RQD R DESCRIPTION AND REMARKS
(ft) (ft) (ft) (Min.fty (ft) (ft) NO. REC. | RQD () (ft) () (Min.f) (f) (ft) NO. REC. QD
% % % % %, % % %
724.7] Begin Coring @ 724.70 ft Continued from previous page
7247 3371 32 32 (1.9 2.0 1.4 Crystalline Rock-Tan-White-Black Moderatel Severep Weathered 3.43 F
422 | 100%| 44% 100% | 70% | Moderately Hard Metamorphosed Granite with Close Fracture Spacing 701.5 56.9 701.5 56.9
2JTs @ 0‘105 - Coring Terminated at Elev. 701.5 ft in Crystalline Rock (Metamorphosed
. . 1JT @ 10-20 i
2:11 RS-1 | 2JTS @ 40-50° Granite) .
{7227 357
1.0 | NA Weathered Rock-Tan-White-Black Severely Weathered Medium Hard and -
2:25 100% Soft Metamorphosed Granite with Close and Very Close Fracture Spacing
. C721.7 367
7215 36.9 039102 N=100/ 5JTS @ 0-10° L
. 02 | A8 | 24 2JTS @ 10-20°
721.3] 37.1[48 @4l 24 88% | 46% | 4 JTS @ 80-90°
305 | 92% | 50% i ible
Crystalline Rock-Tan-White-Black Moderately Severely and Moderately r
" Weathered Moderately Hard Metamorphosed Granite with Close and Very
1:41 Close Fracture Spacing
4 4TS @ 0-10° I
292 - 1JT @ 10-20°
g 4 JTS @ 20-30 R
2 JTS @ 50-60°
L 2JTS @ 80-90°
|2:40 Other Jts Not Discernible
2:13/0.8 r
71651 419 716.5 41.9 i
716.5 419] 5.0 4.0 2.1) 1.9 | NA Weathered Rock-Olive-Grey-Brown Severely Weathered Medium Hard and
7:49 94% | 42% 90% - Soft Diabase with Close and Very Close Fracture Spacing [Dike]
SIS 8 090 I
6:38 B 1JT @ 50-60°
714.4 1.JT @ 80-90° 44.0 =
36 | 29 t i ible. -
421 97% | 78% Crystalline Rock-Tan-White-Black Moderately to Slightly Weathered Hard
Metamorphosed Granite with Close Fracture Spacing R
21 5 1JT@0-10°
42 > 1€ 1020
4 JTS @ 20-30° —
517 - ol
711.5 46.9 Clay In Jts L
7115 | 469] 5.0 GO @.9)
2:38 | 100%| 98% 710.7 477
9.1 8.8 Crystalline Rock-Tan-White-Black Slightly and Very Slightly Weathered =
99% | 96% Hard and Very Hard Metamorphosed Granite with Close to Moderately
Ak — _ Close Fracture Spacing
1JT @ 0-10° -
3:45 o 3 JTS 20—30:
4 JTS @ 40-50 3 i
5
218 - a
RS-2 & -
2:29 r §
706.5 51.9 z L
706.5 51.9{ 5.0 4.9 @7 g
246 | 98% | 94% - g
. g L
2
211 - o
~
% b
315 - o
& L
o]
(8]
311 = e
8 L
Q
z
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BORING LOG BORING LOG
SHEET 1 OF 1 SHEET 1 OF 1
PROJECT NO.  34480.1.1 l ID. R-2606A I FED. NO. STP-NHF-311(3) CO. Randolph FIELD SUPERV. D. Hardister PROJECT NO.  34480.1.1 I ID. R-2606A ] FED. NO. STP-NHF-311(3) CO. Randolph FIELD SUPERV.  D. Hardister
SITE DESCRIPTION Bridge on Poole Road over US 311 GROUND WATER (ft) SITE DESCRIPTION Bridge on Poole Road over US 311 GROUND WATER (ft)
BORING NO.  EB2-A | BORING LOCATION 16+34 l OFFSET 14'LT ALIGNMENT  -Y- OHR. 18.7 BORING NO. EB2-B ! BORING LOCATION 16+34 l OFFSET 14'RT ALIGNMENT  -Y- O HR. 248
COLLARELEV.  7582ft l TOTAL DEPTH 3431t l NORTHING  780358.89 EASTING 1729064.17 24 HR. 11.7 COLLARELEV. 757.4ft lTOTAL DEPTH 33.81t l NORTHING - 780330.80 EASTING 1729064.16 24 HR. 11.3
DRILL MACHINE CME 550x ‘ DRILL METHOD  HSA l HAMMER TYPE  Automatic FINAL CASING DEPTH N/A DRILL MACHINE CME 550x | DRILL METHOD  HSA ] HAMMERTYPE  Automatic FINAL CASING DEPTH N/A
DATE STARTED  8/9/04 - } COMPLETED  8/9/04 l DRILLING FLUID DENSITY N/A { SURFACE WATER DEPTH N/A DATE STARTED  8/9/04 ! COMPLETED  8/9/04 l DRILLING FLUID DENSITY N/A | SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT save. W /] L ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT save |V /| L
o 20 40 0 80 100 [¢] SOIL AND ROCK DESCRIPTION 0 20 40 60 80 100 (0] SOIL AND ROCK DESCRIPTION
) () | osft | osr | 05t | 0. ! ; ! ; 9| No. |/mail & (ft) (®) | osft | ost | 05t | C ! | ' ! %] No. | /moi| 6
75821 0.00 Ground Surface Elev. 758.2 ft 75822 0.09] 7574 | 0.00 Ground Surface Elev. 757.4 ft 755.4 0.00)
e - Roadway Embankment Fill-Medium Dense 1 Roadway Embankment Fill-Stiff Brown Clayey
,,,,,,,,,,,,,,,,,,,,, Ll: Brown-Tan Silty Coarse to Fine SAND (A-2-4) e e e e e e e s Fine Sandy SILT (A-4)
..................... t:-f T
..................... W T
7554 35 ' LE L 35
3 5 2 ML 6 6 4 S$S5
- 12 LE 4
..................... g,
o L Ek L
..................... L 7514 69
- (I 1 Residual-Stiff to Very Stiff Tan-Orange to
................... L. 7.9 Tan-Orange-Grey Coarse to Fine Sandy Silty
B K Residual-Loose Brown Silty Coarse to Fine SAND 750~ CLAY (A-7-5)
.................... (A-2-4)
750+ 85 L 85
3 4 3 8 4 5 S
1 o 1
I e S pasd
................... 130
7451~ 135 Residual-Soft Tan-Orange Coarse to Fine Sandy 4 135
2 2 2 0k, S8-4 Silty CLAY (A-7-5) 3 6 8
L . 1
--------- 160 T
T Residual-Very Dense Tan-White-Black Silty 4
..................... Coarse to Fine SAND (A-2-4) 740.4 17.0]
4 740 Residual-Dense Tan-White Silty Coarse to Fine
..................... : SAND (A-2-4)
740-1- 185 1 185 .
14 29 2 o 14 17 72 O 88-6
T ¥s5 T @4
..................... T . . - . . .. - . 735‘4 220
1 7351 Weathered Rock-Tan-White-Black Weathered
......................................... Metamorphosed Granite
7351 235 1 235
72 30 | 7003] . . . .. ... .. . X 240 44 18602 | L
T 1 - Weathered Rock-Tan-White-Black Weathered 4 : 100/0.79
.................. 100/0-8 Metamorphosed Granite e e e e e e e e e e e e e
I OO 54 | R IR
R =3 L N [ GO
f 7301
.................... a e e e e e e e e e e e e e e e e e
730-1- 285 O 1 285
10003 | | L 1001039 D § 1000030 L 1001039
Q 1
[ L N OO -2 [ e e OO
2 -+
.................... O
-+ [<e]
g 4
[ T e -{ I AR E B I
JUR T e N S O or v b
725 335 - y 5 g < X — : S s3]
L e T & | 7239 34.3 a3 i 10070.3 i Boring Terminated @ Elev. 723.6ft in Weathered
10008 Boring Terminated @ Elev. 723.9ft in Weathered T T Rock (Metamorphosed Granite)
+ - Rock (Metamorphosed Granite) ’ g L L
1
.
1 R g 1 i
o
z
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SITE PHOTOGRAPHS SITE PHOTOGRAPHS

Looking Left to Right along End Bent-2

Looking Left to Right along Bent-1 Looking along Profile — 10’ RT of -Y-



SITE PHOTOGRAPHS

Looking Increasing Station along -Y-
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PROJEC

ID. R-2606A

34480.1.1

T

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

STATE PROJECT_34480.1.1 .D. NO. .B-2606A

F.A. PROJECT

COUNTY_RANDOLPH

PROJECT DESCRIPTION _US 311 FROM SOUTH
OF SR 1920 TO NORTH OF SR 1929

SITE DESCRIPTION _DUAL BRIDGES ON
US 311 OVER MUDDY CREEK

INVENTORY

STATE STATE PROJECT REFERENCE NO. SHEET | Tondk
IN.C| R-2606A 1\j2
STATE PROJ.NO. F. A.PROJ. NO. DESCRIPTION
34480.1.1 P.E.

CONST.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WAS 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 TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED (N RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (919) 250~4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS 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 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 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 {S 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.

INVESTIGATED BY_J.E. BEVERLY PERSONNEL_J.K. STICKNEY

CHECKED BY_C.B. LITTLE D.K. BRATTEN

SUBMITTED BY_C.B. LITTLE C.L. SMITH

. DATE _SEPTEMBER 2004

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

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

DRAWN BY: J.E. BEVERLY /J.K. McCLURE

SEAL q ’./% e 7/

SIGNATURE




NORTH CAROLINA DEPARTMENT
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

OF TRANSPORTATION

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

ID
R-2606A

STATE PROJECT NO.
34480.1.1

TOTAL SHEETS

SHEET NO.
2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUGUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION [S BASED ON THE AASHTG SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN 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 8Y A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.I FOOT PER 60 BLOWS.

ANGULARITY OF GRAINS

OF WEA

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

ROCK M

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

THERED ROCK.
IATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

ALLUVIUM (ALLUV,) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER,

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
. SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS g g g
VERY STIF, GRAY SLTY LAY, ST WITH TERGEDDED FNE SARD LYERS HEHU FLSTI 476 ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION e FINE 70 CORRSE CRATN TONEGUS AND WET AORPHIC ROTK THAT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAGLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. ( 35% PASSING *200) (385% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE,
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP Al [a-3] A-2 a4 [a-5 6] a7 Ay a2 | 44,45 COMPRESSIBILITY ESE‘IZCNCSRT)ALUNE -] SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TyPg |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
cLAsS.  [a-i-s[a-1-b hye| A3 | A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 30 TR PLAT : INCLUDES PHYLLéTE, SLATE, SANDSTONE, ETC. OF SLOPE.
o000EeaaD SASSA MODERATELY COMPRESSIBLE LIQUID LIMIT 3i-50 COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD ) - TOTA
SYMBOL  [podoch \\\ NNNRNY HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LR FECQUERL BEC) - TOTAL LENDTH OF JLL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SHELL BEDS, ETC. .
% PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 10 50 M GRANULAR| ¢ oy MUCK, ORGANIC MATERIAL GRANULAR  SILT- CLAY ROCKS OR CUTS MASSIVE ROCK.
- 40 130 MXSD MXSIMN SOLS | g | PEAT SOILS SOILS QTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER T . T
=200 |15 MX[25 MX[I0 MX[35 MX(35 MX|35 MX35 MX36 MN36 MN[36 MM3E MM TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE L- 1% HAMMER IF CRYSTALLINE ’ ' %;ON';EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 20% ) )
LIOUID LIMiT 40 MX|41 MN |40 MX41 MN 140 MX|41 MN {40 MX4L MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 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 | 6 MX | N.P. |ig MX|1@ MX|il MN [L1 MN |19 MX |1 MX|l1 MN i1 MN LITTLE OR WiGHLy | MIGHLY ORGANIC >10% >20% HIGHLY 357 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.
GROUP INDEX [ 2 ] Mx [12 MX|16 MX[No MY| ~ MODERATE RGAN FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE Ha N ACEMENT OF TH
R L ° AMOUNTS OF goﬁs e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TG SIDES RELATIVE TO ONE ANOTH:R Ep:p?ALELELL omo THE'CFRAUEU:E. S BEEN DISPLACEENT oF Tre
USUAL TYPES|STONE FRAGS.|_ | oy Tv oR cLAYEY SILTY CLAYEY ORGANIC Z__ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |CRAVEL AND |\l corve “anD saND | SOILS | SOILS MATTER v STATIC WATER LEVEL AFTER 24  HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSLE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
“’“E'R‘“;LS i 24 OURS. MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GER, RATING EXCELLENT T 500D rom 10 Poor | PR TO | poce |usurene|  SCR% PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.,
POOR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRAGE FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
O_{W SPRING OR SEEPAGE . WITH FRESH ROCK. TE SR
PLOF A-7-5=LL.- 30 :PLOF A-7-6 >L.L.- 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJCRITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | EORMATION (FM) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED T CPT (MOD, SEV.) AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK, THE FIELD.
PRIMARY SOIL TYPE Co'é‘gﬁgs”‘fsfcf'* PENETRAI&O\TALREESISTENCE coMPniszOsh}%/EF;semfNom 3??3@515%22@2?&5:‘:0»1 orr owr TEST BORING SAMPLE IE_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NG APPRECIABLE MOVEMENT HAS OCCURRED.
VALUED) DESIGNATIONS
SEVERE ALL ROCKS EXCEPT GUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ; ;
VERY LOOSE ca (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDCE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY SOIL SYMBOL AUGER BORING S- BULK SAMPLE 7S LATEROL. EXTENT.
GRANULAR LOOSE 47010 : EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MaTERIAL MEDIUM DENSE 10 TO 30 N/7A ARTIFICIAL FILL OTHER THAN ] . 55- SPLIT SPOON IF_TESTED, YIELDS SPT_N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VESE“SENSE 30 70 50 ROADWAY EMBANKMENTS ‘Q‘ CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>50 . — — INFERRED SOIL BOUNDORIES ST- SHELBY TUBE (v, SEV) THE MASS IS EFFECTIVELY REDUCED TG SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT Z <@.25 **‘\O MONITORING WELL SAMPLE 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 2.25 T0 0.5 =0/Zw7=  INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, [F _TESTED, YIELOS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
- =S PIEZOMETER
SILT-CLAY ”EQ‘T‘;;‘FSUFF g ;8 ;35 2.5 T0 1 A n\ljg%g‘_&flm AT~ RECOMPACTED COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIQUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
'?Q;ﬁgé?bg) VERY STIFF 15 T0 30 21 TTOO 42 TT e ALLUVIAL SOIL BOUNDARY - ’ ri?gﬁx:f SEAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (R.0.0) - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >38 >4 25/025 DIP/DIP DIRECTION OF O SLOPE INDICATOR ALSO AN EXaMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
s ROCK STRUCTORES INSTALLATION CBR - CBR SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
O~ SPT N-vALUE -
OING F0D VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 1 @ s 200 270 ® - SouN SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
CPENING L6 20 oz ok oo 0% ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY.WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
OULDER COBBLE GRAVEL COARSE FINE - cLay TO DETACH HAND SPECIMEN. TO THE BEDDING OR SCHISTGSITY OF THE INTRUDED ROCKS
B(B‘Ii‘E)R.) v R SAND SAND g P AR - AUGER REFUSAL PMT - PRESSUREMETER TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
S S gz - gl?:w[lNG TEFHINATED :E - E?LNTD 'sﬁ_NTDYY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED T PLANE
7 X . . . - . . Y MODERAT WS. . .
GRAIN MM 305 > 20 025 003 0003 CPT - CONE PENETRATION TEST SLI. - SLIGHTLY BY MODERATE BLOWS STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR B.P.F.)OF
SIZE N 12 3 N TCR - TR R MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
CSE. - COARSE C ICONE REFUSAL HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST 7Y - UNIT WEIGHT POINT OF A GEOLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN .1 FOOT PENETRATION
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION T ol arrg aTION TEST 74 - DRY UNIT WEIGHT CAN BE GROVED OR GOUGED R.E DILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS WITH 60 BLOVS.
e - VOID RATIO SOFT Al V] ADILY BY KI K. CAN XCAVA N
(ATTERBERG LIMITS) DESCRIPTION F. - FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN W&%{ ;OJE‘;;—C Eﬁfgé* OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
— SATURATED - USUALLY LIOUID: VERY WET. USUALLY FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. -
T v s st G GG D T . ot B AT FAOLY WTH POWT 5 Pl P 1y | SIS SECOULIT RSN G000 0 VRS O PO I RSB B
PLAST{;L LIQUID LIMIT TGS oo SOFT g?N:EO:lfAlt\f THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY BY THE TOTAL LENGTI OF STRATA AND EXPRESSED AS o PERCENTARE.
SEMISOLIO; REQUIRES DRYING TO TOPSOIL (T.S.) - SURFACE SO ALLY CONTAINING ORGANIC MATTER.
RANGE - VET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING € SOILS USUALLY CONTRINING ORGANIC MaTTe
PLASTIC- LIMIT TERM THICKN
PL g . HAMMER TYPE: TERM SPACING . THICKHESS BENCH MARK: BL-502 @ -L- 21+8.18, 19.85' RT - ELEV: 724.84’
ORILL UNITS: ADVANCING TOOLS: VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED > 4 FEET
- —-f - ’ - .
om_L OPTIMUM MOISTURE - MOIST - ™) SOLID; AT OR NEAR OPTIMUM MOISTURE [T cuer omrs AUTOMATIC [ ] MANUAL wiDE 376 1o Peer THICKLY BEDDED 15 - 4 FEET BL-503 @ -L- 23+38.78, 26.52' RT - ELEV: 708.47
SL.1 SHRINKAGE LIMIT [ wvose s- MODERATELY CLOSE 1 TO 3 FEET THINLY BEDDED .16 - 15 FEET
[J & conrmuous FLiHT AuceR CORE SIZE: CLOSE 0.6 TO 1 FEET VERY THINLY BEDDED 0.03 - 0.16 FEET
- DRY - (D B L eTER TO ) VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0.008 - 0.3 FEET ELEVATION:
ATTAIN OPTIMUM MOISTURE BK-51 8" HOLLOW AUGERS D‘B i THINLY LAMINATED < 0.008 FEET =
PLASTICITY [ ovewss [ ero Facen Fincer Bits [ INDURATION NOTES:
- — FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH TUNG.-CARBIDE. INSERTS N
NONPLASTIC ?-5 VERY LOW CME-550 J FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT [T casive [] wr aovencer D oS, GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM :
HIGH PLASTICITY o o MORE IGh [J pormaBLE HoIST ] rricone * STEEL TEETH [] rost HoLE Diccer MODERATELY INDURATED ggg;ﬁ (‘:gé Igs 3»}:;4:‘;1:};30»::31 Aifig_s WITH STEEL PROBE:
O rrecone * TUNG.-CARB. [] weno aucer )
COLOR (] ome O [] sounome roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [ vane seen Tesy DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER D OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;
D OTHER SAMPLE BREAKS ACROSS GRAINS.
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STATE or NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY P.0. BOX 25201, RALEIGH, N.C. 27611-5201  LYNDO TIPPETT
GOVERNOR SECRETARY

September 9, 2004

STATE PROJECT: 34480.1.1 (R-2606A)
COUNTY: Randolph
DESCRIPTION: Dual Bridges on US 311 over Muddy Creek

SUBJECT: Geotechnical Report — Bridge Foundation Investigation |

These are proposed dual structure bridges on new location along US 311 over Muddy
Creek. Each new structure is a 160” single span design on 90 degree skew. Individual

structure widths are approximately 38 feet and end bent slopes are proposed at 1.5:1
(H:V).

Foundation test borings were performed with a CME-550 drill machine utilizing Hollow
Stem Augers, and automatic drop hammer. The field investigation for this project was

conducted in August of 2004.

Physiography/Geology _

The project area is located in Randolph County in the northern-central piedmont region of
North Carolina. The site topography ranges from flat to gently sloping.

Geologically this site is part of the Carolina Slate Belt and is underlain by granitic and
meta-granitic rock types.

Residual soil types encountered at the bridge site consist of medium stiff to stiff sandy
silty clay (A-6, A-7-6) and dense to very dense micaceous silty sand (A-2-4). Alluvial
soils encountered only at end bent 2 boring locations consist of loose silty sand (A-2-4).
Weathered rock and / or hard rock was encountered at all boring locations

SheeT 3

Foundation Materials

End Bent I:

This proposed bent location is north of Muddy Creek. A total of four boring were
performed across the bent to encompass left and right lane structures. Residual soil types
extend below the ground surface some 5.5 to 9.2 feet. These soils consist of medium stiff
to stiff tan-brown-black sandy silty clay (A-6, A-7-6) and dense to very dense tan-brown-
white micaceous silty sand (A-2-4). Directly below residual soil weathered and / or hard
rock is encountered. The following is a list of elevations for weathered and hard rock
contacts at each boring location:

BORING Weathered Rock Hard Rock
EBI-ALTLN 704.96° 702.56°
EB1-BLTLN N/A 708.41°
EB1-A RT LN 706.47° 705.67
EB1-BRT LN 707.86° 705.06’
End Bent 2:

This proposed bent location is south of Muddy Creek. A total of four boring were
performed across the bent to encompass left and right lane structures, Alluvial soil is
present at the ground surface across the entire bent and extends 5.6 to 7.2 feet in depth.
Alluvium consists of loose tan-brown silty sand (A-2-4). In most instances beneath
alluvium at elevation 701 — 702 feet lies 1.5 to 3.0 feet of residual dense to very dense

~ tan-brown micaceous silty sand (A-2-4). Underlying residual soil is weathered and / or

hard rock. The following is a list of elevations for weathered and hard rock contacts at
each boring location:

BORING Weathered Rock Hard Rock
EB2-A LT LN 699.24° 698.74°
EB2-BLT LN 702.30° 701.30°
EB2-A RT LN N/A 698.73°
EB2-B RT LN 698.69° 696.49°
Groundwater

Each boring location was measured for groundwater immediately after drilling and after a
period of 24 hours. With the exception of a single boring all holes were dry. Boring
EB1-B LT LN produced a 24 hour water reading at elevation 708.41 feet.

Respectfully submitted,

J.E. Beverly, Project Geologist

= ziw?/
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PRELIMINARY PLANS

SECTION THRU END BENT | LEFT AND RIGHT LANE BORINGS INCOMPAN
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720 —/—-------- _E_BI:_A__I_—_I__I_—_N___Y___________E_B_!__TB,,,Q:I,,L_N _________________________________________________________________________________________________________________________ _Z_I_-t.8_,5.':_7. ______________________ 2.'.%.8.5!’,? ,,,,,,,,,,,,, 720
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

-1 PROJECT NO 34480.1.1

ID R-2606A

| COUNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

Sheet 7

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34480.1.1

ID R-2606A | COUNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION DUAL BRIDGES ON US 311 OVER MUDDY CREEK GND WATER
BORING NO EB1-A LT LN NORTHING 0.00 EASTING 0.00 0HR A DvY
ALIGNMENT L BORING LOCATION 21+86.000 OFFSET 59.10ft LT 24 HR NP

SITE DESCRIPTION DUAL BRIDGES ON US 311 OVER MUDDY CREEK GND WATER
BORING NO EB1-B LT LN NORTHING 0.00 EASTING 0.00 0 HR M ﬂix)’
ALIGNMENT L BORING LOCATION 21+86.000 OFFSET 39.00ft LT 24 HR 4.10ft

COLLAR ELEV 713.46ft

TOTAL DEPTH 10.90ft

START DATE 8/11/04

COMPLETION DATE 08/11/04

COLLARELEV 713.91ft

TOTAL DEPTH 5.50ft

| START DATE 8/11/04

COMPLETION DATE 08/11/04

DRILL MACHINE CME-550

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

DRILL MACHINE CME-550

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH

DEPTH TO ROCK N/A

Log EB1-B LT LN, Page 1 of 1

V | DEPT
ELE H 6in | 6in

BLOWCT

6in

PEN BLOWS PER FOOT

SAMPLE

@ [0 25 50 75 100

NO

A 4

MOI

OO

SOIL AND ROCK
DESCRIPTION

IIII!IIII[IIlI!lI!III‘lllIlllI!II|illllllllll|illll|llllvlilliI

IIII!I!IIII!!!!II!IIlIl!lII!(I\I'I!III(I!I'IIIIIIICl‘l!

SURFACE WATER DEPTH DEPTH TO ROCK N/A Log EBL-A LT LN, Page 1 of 1
' BLOW CT |PEN BLOWS PER FOOT SAMPLE L
ELEV | DEPTH | . . A4 (o] SOIL AND ROCK
6in | 6in | 6in | (ft) |© 25 50 75 100 NO mol| G DESCRIPTION
713.46 T . GroundlSurfacel-—---C
I SR NN OSRNRN MO RESIDUAL - MEDIUM STIFF
T 2eg | 2l 2l 4 lanlt-——+-—-"-----4p----- TAN-BROWN-BLACK SANDY
710.00_1__3.50 2 3 4 110 |7 ooz
| A LTI EUN SS-4 \AOIST\ SILTY CLAY
i IIIZZ:XL{ZIZZI ' \
1 8.50 36 | 67 0.9 ::::::::::Z:::::-ffebi DRY%'
202.56 toigniiiiiX 2 WEATHERED ROCK
_ HOUI W STENLREEUSAL AT- -
- ELEVATION 70R.56'-ONJHARD- -
''''' CTTTRQCKTC o IE Tt

III)I[IIIIIIII|
I!lllllllllllli

713.91

|
I

710.00___4.00 3] 4
708.41

1.0

SS-3

h 4
MOIST,

%%

RESIDUAL - STIFF
TAN-BROWN-WHITE SILTY
SANDY CLAY

ll[lillllllll|lllllll!'!llllilIIilllIlIlll’l!ll!!!lllllllll!ll
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

GEOTECHNICAL UNIT BORING LOG

SheeT ¥

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34480.1.1

| 1D R-2606A

" | couNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

PROJECT NO 34480.1.1

| ID R-2606A

| COUNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION DUAL BRIDGES ON US 311 OVER MUDDY CREEK

GND WATER

BORING NO EB1-ART LN

NORTHING 0.00

EASTING 0.00

0HR b D¥Y

ALIGNMENT L

BORING LOCATION 21+85.700

OFESET 39.40ft RT

24 HR N Dir/}’

SITE DESCRIPTION DUAL BRIDGES ON US 311 OVER MUDDY CREEK GND WATER
BORING NO EB1-B RT LN NORTHING 0.00 EASTING 0.00 OHR.MNA Di /V
ALIGNMENT L BORING LOCATION 21+85.700 OFFSET 57.60ft RT 24 HR MR )iy

COLLARELEV 715.671{t

TOTAL DEPTH 10.00ft

START DATE 8/11/04

COMPLETION DATE 08/11/04

COLLARELEV 716.86ft

TOTAL DEPTH 11.50ft

START DATE 8/11/04

COMPLETION DATE 08/11/04

DRILL MACHINE CME-550

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

DRILL MACHINE CME-550

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH

DEPTH TO ROCK N/A

Log EB1-A RT LN, Page 1 of 1

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

Log EB1-B RT LN, Page 1 of 1

BLOWCT BLOWS PER FOOT SAMPLE L SOIL AND ROCK
TH

ELEV DEP 6in | 6in 25 50 75 100  NO 8 DESCRIPTION
1567 I o Gomadlsugace T T

T RN N Seels RESIDUAL - VERY DENSE

T aoo | 7 1o las 1ol i TAN-BROWN-WHITE -

T4 St iieiaute NP N Mt MICACEOUS SILTY SAND
71000 | | { | {EICItidcIoI: ‘XY ______ §8-2 )

T o2 |10/ 00 ::::::::::::::::::m
70567 £ | TP e o Tttt T I 5

. - HOLLGW STENREFOSAL AT 4 WEATHERED ROCK 1

- - ELEVATION 705.67 -ON|HARD- -

] TToiiifoiROCKI oo
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ey | oepy| BLOWCT [PEN BLOWS PER FOOT SAMPLE L SOIL AND ROGK
6in | 6in (ft) [0 25 50 75100 NO e DESCRIPTION
7ese L | | | o - “GrouRd|Saface | T
’ Biaiutiut Ittt st IS RESIDUAL - DENSE TAN-BROWN
Foaon L alaelaslaallF-—d-mm - =225 MICACEOUS SILTY SAND
T 400 | 4 |16 R | Xi(: ____________ ss

710.00__]
9.00 100

L1

705.36

0.3

WEATHERED ROCK
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34480.1.1

| 1D R-2606A

| COUNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION DUAL BRIDGES ON US 311 OVER MUDDY CREEK GND WATER
BORING NO EB2-A LT LN NORTHING 0.00 EASTING 0.00 OHR MK D¥Y
ALIGNMENT L BORING LOCATION 23+58.000 OFFSET 62.50ft LT 24 HR MK Di i

COLLAR ELEV 707.94ft

TOTAL DEPTH 9.20ft

START DATE 8/11/04

COMPLETION DATE 08/11/04

DRILL MACHINE CME-550

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH DEPTH TO ROCK N/A Log EB2-A LT LN, Page 1 of 1
BLOW CT PEN BLOWS PER FOOT SAMPLE| Y L SOIL AND ROCK
DEPT

ELEV H 6in | 6in | 6in | (it) |0 25 50 75 100  NO MOl 8 DESCRIPTION

70794 1+ | 4 1 1 00T “Ground|Surface|" "~~~ "
T Biaubuiete puitetuts et Sebebute ALLUVIUM - LOOSE TAN SILTY
T370 | 1|3 |4 [10|[f-7mfmbooo oo SAND
T : B V4t I N Eets Ss-5 Mois

700.00_1"_ St et it~ vt

69874 L 8.70 |24 |76 0.7 |fooooofpooooioooos T+ RESIDUAL - DENSE TO VERY
i — — DENSE TAN-BROWN-WHITE
N " HOLLOW STEN REFUSAL AT “
’ " ELEVATION 698.74' ON|HARD- MICACEOUS SILTY SAND /
] CIIIITIIROCK Do WEATHERED ROCK
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34480.1.1

[ 1D R-2606A

| COUNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION DUAL BRIDGES ON US 311 OVER MUDDY CREEK GND WATER
BORING NO EB2-B LT LN NORTHING 0.00 EASTING 0.00 0 HR.NA D)
ALIGNMENT L BORING LOCATION 23+58.000 OFFSET 43.50ft LT 24 HR NlAﬂ/"“/

COLLARELEV 707.90ft

TOTAL DEPTH 6.60ft

START DATE 8/11/04 .

COMPLETION DATE 08/11/04

DRILL MACHINE CME-550

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH DEPTH TO ROCK N/A Log EB2-B LT LN, Page 1 of 1
BLOWCT |PEN BLOWS PER FOOT SAMPLE| ¥ L . SOIL AND ROCK
ELEV |DEPTH| . 1 .o i = e — o)
6in | 6in | 6in | (ft) |° 25 0 NO Mot G DESCRIPTION
o790 L | t o - -0~- “Ground|Strface|" "~~~
] AUAREOIOON BOSPRSIORN RRSRERRRRRN NN ALLUVIUM - LOOSE TAN SILTY
J I I R I A  MRORNDNON RARSER IR A SAND
1 3.90 1 2 31108 _ - -C”CC
_ %:::::::::::::::::
L S B T T B 1 S e Ly W S WEATHERED ROCK P
- HOLLOW STENLREFUSAL AT- -
ELEVATION 701.3-ON 7 ROCK
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34480.1.1

ID R-2606A

| couNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION DUAL BRIDGES ON US 311 OVER MUDDY CREEK GND WATER
BORING NO EB2-A RT LN NORTHING 0.00 EASTING 0.00 0HR MA DiY
ALIGNMENT L BORING LOCATION 23+56.500 OFFSET 39.30ft RT 24 HR NMA DF)

COLLARELEV 707.53ft

TOTAL DEPTH 8.80ft

START DATE 8/11/04

COMPLETION DATE 08/11/04

DRILL MACHINE CME-550

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH DEPTH TO ROCK N/A Log EB2-A RT LN, Page 1 of 1
BLOWCT [PEN BLOWS PER FOOT SAMPLE L SOIL AN K
ELEV |DEPTH| .. | . .. \ 4 5 0 D ROC
Bin | 6in | 6in | (ft) |° 25 50 75 100 NO mot| G DESCRIPTION
N L LoooIIooooIootIIIIC ALLUVIUM - LOOSE TAN-BROWN
Tao0 | 1|23 |10l[fieioooofoooooii: SAND
] XCIIodioooIdooiiooio| ssk
70000 1 S St IO RESIDUAL - DENSE TO VERY
698.73 i gt Ryswe— Sy DENSE TAN-BROWN
_ HOLLOW STENTREFUSAL AT - MICACEOUS SILTY SAND /
- ELEVATION 698.73' ONJHARD- -
------ ----ROEK---|-----

l!iliiilllillilllllllllilllIllllllflllllllllllllll
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Sheet [0

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34480.1.1

| ID R-2606A

| counTy RANDOLPH

| GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION DUAL BRIDGES ON US 311 OVER MUDDY CREEK GND WATER
BORING NO EB2-B RT LN NORTHING 0.00 EASTING 0.00 0HR p& D)
ALIGNMENT L BORING LOCATION 23+58.000 OFFSET 59.00ft RT 24 HR DK D)

COLLAR ELEV 707.69ft

TOTAL DEPTH 11.20ft

START DATE 8/11/04

COMPLETION DATE 08/11/04

DRILL MACHINE CME-550

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

Log EB2-B RT LN, Page 1 of 1

BLOW CT [PEN BLOWS PER FOOT SAMPLE L
ELEv |pepTH| BLOWCT v 5 SOIL AND ROCK
6in | 6in | 6in | (ft) {© 25 50 75 100 NO mol| G DESCRIPTION
707.69 L - ____|-Ground|Surace |-~ _-- =
T HORRRNR I ESOURRRIR AR ALLUVIUM - LOOSE TAN-BROWN
HEE U R R R | NGRS ISR RN ERNN SAND
1 4.00 112 3 [10|}--5-----fooa o210
T » P, S I et et MOIS
700.00_1__ i :?‘::X;: Toooo RESIDUAL - DENSE TO VERY
+ 900 | 41|59 08 |fr----frooo o2 =400, DENSE TAN-BROWN
696.49 = S el SO NP | MICACEOUS SILTY SAND /1
B - HOLLGW STEN REFUSAL AT WEATHERED ROCK /]
- - ELEVATION 696.49' ONHARD- -
B o TROCKI IO CCIIT
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M & T Form 503
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY
T. L. P. No. R-2606A
REPORT ON SAMPLES OF SOILS FOR QUALITY
Project 34480.1.1 County RANDOLPH Owner
Date: Sampled Received 8/17/04 Reported 8/19/2004

Sampled from
Submitted by N WAINAINA

By JEBEVERLY
1995 Standard Specifications

716407 TO 716412
8/23/04 ’
TEST RESULTS
Proj. Sample No. SS-1 SS-2 SS-3 SS-4 SS-5 SS-6
Lab. Sample No. 716407 716408 | 716409 716410 716411 716412
Retained #4 Sieve % - - - - - -
Passing #10 Sieve % 100 100 100 100 100 100
Passing #40 Sieve % 73 79 79 97 85 69
Passing #200 Sieve % 29 31 47 85 23 14
MINUS NO. 10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 44.3 38.4 34.5 4.2 36.8 57.4
Fine Sand Ret - #270 % 31.7 36.2 23.8 17.6 46.5 31.4
Silt 0.05 - 0.005 mm % 13.8 15.4 21.4 39.8 11.7 6.2
Clay <0.005 mm Y% 10.1 10.1 20.2 38.4 5.1 5.1
Passing #40 Sieve % - - - - - -
Passing #200 Sieve % - - - - - -
L.L 26 24 33 49 21 21
P. 1 NP NP 14 22 NP NP
AASHTO Classification A-2-4(0) | A-2-4(0) | A-6(3) | A-7-6(21)| A-2-4(0) | A-2-4(0)
Station 21+85.7 | 21+85.7 21+86 21+86 23+58 23+56.5
57.6 LT | 39.4RT 39LT 591LT | 625LT | 39.3RT
Hole No.
Depth (Ft) 4.50 4.70 4.50 4.00 4,20 4.40
to 5.50 5.70 5.50 5.00 5.20 5.40

cc: JEBEVERLY
Soils File

Soils Engineer

Sheet [i
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GEOTECHNICAL UNIT FIELD SCOUR REPORT ‘ d
: ¢  DESIGN INFORMATION CONT.

, CHANNEL MIGRATION TENDENCY(14): Slight
PROJECT: 34480.1.1 TIP NO.: R-26064 COUNTY: Randolph
. GEOTECHNICAL ADJUSTED SCOUR ELEVATIONS (15):
DESCRIPTION(1): Dual Bridges on US 311 over Muddy Creek
Bridge scour should be a non-issue at this site as both structures are of a single span design utilizing end bent piles. End bents fall well
¢ INFORMATION ON EXISTING BRIDGES Information obtained from [X] Field Inspection
[ Microfilm (Reel: Position: ) outside of scour zone associated with the creek channel.

] Other

The theoretical 500 year scour prediction given on the NCDOT Hydro Report predicts the maximum scour elevation at approximately

COUNTY BRIDGE NO. N/4 BRIDGE LENGTH N/4 NO.BENTS N/4 NO.BENTS IN: CHANNEL N/4 FLOODPLAIN N/4
690 feet. Based on geotechincal boring data collected at each end bent location we interpret the occurrence of hard rock between approximate

FOUNDATION TYPE: None - new structure
elevation 700 (End Bent 2) and 705 feet (End Bent 1). Rock appears to be just beneath the creek channel. Scour should not occur below the

EVIDENCE OF SCOUR(2): hard rock horizon

ABUTMENTS OR END BENT SLOPES:
REPORTED BY: JKS/JEB DATE: 8-11-04

INTERIOR BENTS:

CHANNEL BED: None INSTRUCTIONS

CHANNEL BANKS: . (1) GIVE THE DESCRIPTION OF THE SPECIFIC SITE GIVING ROUTE NUMBER AND BODY OF WATER CROSSED.

- fone (2) NOTE ANY EVIDENCE OF SCOUR AT THE EXISTING END BENTS OR ABUTMENTS (UNDERMINING, SLOUGHING, SCOUR LOCATIONS
DEGRADATIONS, ETC.)

¢ EXISTING SCOUR PROTECTION: (3) NOTE ANY EXISTING SCOUR PROTECTION (RIPRAP, ETC.)
(4) DESCRIBE THE EXTENT OF ANY EXISTING SCOUR PROTECTION.

TYPE(Q3): None - new structure (5) DESCRIBE WHETHER OR NOT THE SCOUR PROTECTION APPEARS TO BE WORKING.
(6) NOTE ANY DAMS, FALLEN TREES, DEBRIS AT BENTS, ETC.

EXTENT(4): (7) DESCRIBE THE CHANNEL BED MATERIAL; A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE DISTRIBUTION, ATTACH LAB RESULTS.
(8) DESCRIBE THE CHANNEL BANK MATERIAL; A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE DISTRIBUTION, ATTACH LAB RESULTS.

EFFECTIVENESS(S): (9) DESCRIBE THE FOUNDATION BEARING MATERIAL

(10) DESCRIBE THE BANK COVERING (GRASS, TREES, RIPRAP, NONE, ETC.)
. o , (11) GIVE THE APPROXIMATE FLOOD PLAIN WIDTH (ESTIMATE).
OBSTRUCTIONS(6) (DAMS, DEBRIS, ETC.): Note: The potential for debris is high. There are many fallen trees, limbs, etc. (12) DESCRIBE THE FLOOD PLAIN COVERING (GRASS, TREES, CROPS, ETC.)
k (13) CHECK THE APPROPRIATE SPACE AS TO WHETHER THE STREAM IS DEGRADING OR AGGRADING.
(14) DESCRIBE THE POTENTIAL OF THE BODY OF WATER TO MIGRATE LATERALLY DURING THE LIFE OF THE BRIDGE (APPROXIMATELY

100 YEARS). ]

o DESIGN INFORMATION (15) GIVE THE GEOTECHNICAL ADJUSTED SCOUR ELEVATION EXPECTED OVER THE LIFE OF THE BRIDGE (APPROXIMATELY 100 YEARS).
THIS CAN BE GIVEN AS AN ELEVATION RANGE ACROSS THE SITE, OR ON A BENT BY BENT BASIS WHERE VARIATIONS EXIST.

CHANNEL BED MATERIAL(7) (Sample Results Attached): Sand, (Reference SS-5) DISCUSS RELATIONSHIP BETWEEN THE HYDRAULICS THEORETICAL SCOUR AND THE GEOTECHNICAL ADJUSTED SCOUR

ELEVATION. IF THE GEOTECHNICAL ADJUSTED SCOUR ELEVATION IS DEPENDENT ON SCOUR COUNTER MEASURES, EXPLAIN.
(RIPRAP ARMORING ON SLOPES, ETC.) THE GEOTECHNICAL ADJUSTED SCOUR ELEVATION IS BASED ON THE ERODABILITY OF
, MATERIALS WITH CONSIDERATION FOR JOINTING, FOLIATION, BEDDING ORIENTATION AND FREQUENCY; CORE RECOVERY
' ; PERCENTAGE; PERCENT RQD; DIFFERENTIAL WEATHERING; SHEAR STRENGTH; OBSERVATIONS AT EXISTING STRUCTURES; OTHER
CHANNEL BANK MATERIAL(8) (Sample Results Attached): Sand (Reference SS-5) TESTS DEEMED APPROPRIATE; AND OVERALL GEOLOGIC CONDITIONS AT THE SITE.

CHANNEL BANK COVER(10): Mature Trees, Grass, Shrubs

FLOOD PLAIN WIDTH(11): approximately 220 feet | Tey. 9-03
FLOOD PLAIN COVER(12): Mature Trees, Grass, Shrubs

STREAM IS: [] DEGRADING AGGRADING (13)

OTHER OBSERVATIONS AND COMMENTS:



ID. R-2606A

34480.1.1

T

PROJEC

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

STATE PROJECT_34480.1.1

F.A. PROJECT

COUNTY_RANDOLPH

PROJECT DESCRIPTION _US 811 FROM SOUTH
OF SR 1920 TO NORTH OF SR 1929

.D. NO. B-2606A

SITE DESCRIPTION _BRIDGE ON -YI-
(CEDAR SQUARE RD.) OVER US 3811

INVENTORY

STATE | STATE PROJECT REFERENCE No. | 4T | 1000k ||
N.C. R-2606 A 1|/
STATE PROJ.NO. F. A. PROJ. NO. DESCRIPTION
34480.1.1 P.E.
CONST.

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEGTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS 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 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 DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
ANO 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.

INVESTIGATED BY_J.E. BEVERLY PERSONNEL_J.K. STICKNEY

CHECKED BY_C.B. LITTLE C.E. BURRIS
SUBMITTED BY_C.B. LITTLE C.L. SMITH
DATE _APRIL 2004 J.E. ESTEP

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

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

DRAWN BY: J.E. BEVERLY /J.K. McCLURE

SEAL ’3/‘&5" =

SIGNATURE




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

1D STATE PROJECT NO.|SHEET NO. [TOTAL SHEETS

R-2606A 34480.1.1 2

4

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (ARASHTO 7206, ASTM D-1586). SOIL

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

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

CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTC CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN 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 9.1 FOOT PER 60 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 FOLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

OTHER

EXTREMELY INDURATED

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, S SHALE, SLATE, ETC.
4 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS . ,
VERY STIFF, GRAY SLTY CLA, MOST WITH ITERBEDDED FINE SAID LAYERS,HGHLY PUGTIC 476 ROCK (WR) PER FOOT, ARTESIAN - GROUND WATER THAT S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION P FINE 70 COARSE CRATN TONEOUS AND VET AVORPHIC oGk THAT AT WHICH [S 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, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. ( 35% PASSING *200) (5857 PASSING =200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A=l A-3 ] a-2 a-4 [a5 [ a6 [ A7 ag, a2 | A4 A5 . COMPRESSIBILITY QS&CNCS%ALLINE 3 SEDIMENTARY ROCK THAT WOULD YEILO SPT REFUSAL IF TESTED. ROCK Typg | COLLUVIUM - ROCK FRAGMENTS MIXEQ WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. a-2-4a-2-5[a-2-6a- ase| A3 |A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THaN 30 "=7Z] INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SN YR MODERATELY COMPRESSIBLE LIQUID LIMIT 31-50 COASTAL PLAIN i COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
SYHBoL NN RS HIGHLY COMPRESSIBLE CIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T} SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOUERY (HEL) - AL LENCTH O ALL MATERIPL RECCYERZD IN THE CORE BASAFL SIVIDED 31 TOTAL
. P 7 L LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING siLT- PERCENTAGE OF MATERIAL WEATHERING OIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 10 50 MX GRANULAR cLay MUCK, NIC MATERI GRANULAR SILT- CLAY > ROCKS OR CUTS MASSIVE ROCK.
" 40 130 M0 MXSLMN sos | gopg | PEAT ORGANIC HATERIAL SOILS SoiLs UIHER HATERIEL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNOER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
= 200 |15 MX[25 MXI MX[35 MX|35 MX35 MX[3S MX36 MN[36 MN[3E MN3E MN I??TCEEOOFR é)‘:eﬁlacmgarggea g - gj g - ?2// ETT“ELEE 1 @1 g 12@;7 HAMMER 15 CRYSTALLINE. HOSLZONTAL.
LIQUIO LIMIT 40 MX4LMN 14D MXH41 MN |40 MX|4L MN 140 MX4LMN | oo o ypry MODERATELY ORGANIC 5 -10% 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX | N.P. {19 Mx[i@ Mx|I1 MN [I1 MN |19 Mx |10 MX {11 MN (1L MN CITTLE OR wiGHLy | HIGHLY ORGANIC NP 5207, HIGHLY 357 OND ABOVE . SLL) E?YST;L;SS?“ Alaé?OKEN SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
A YSTALLINE NATURE.
GROUP INDEX [ [} [} 4 Mx |8 Mx|i2 mx|16 Mx|No Mx| ~ MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO ONE ANOTHER PARALLEL 10 THE FRACTURE.
USUAL TYPESSTONE FRAGS.|_ o | o1 Ty OR CLAYEY SILTY CLAYEY ORGANIC AVAR WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (SLL 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR JGRAVEL e || Col e T saND sos | sows MATTER STATIC WATER LEVEL AFTER ouRS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
v ATIC WATER LEVEL Al 24 _HOuRs.
z:TERR“:ESE S MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND OISLODGED FROM
N.RA ew ™MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL
FAIR TO PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA .
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
O i THE STREAM.
P.LOF A-7-5=L.\L.- 30 :PI.OF A-7-6 >L.L.- 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., ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
PACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED [ — (MOD, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE COQOG;SNTEENCY PENETRATION RESISTENCE COMPRESSIVE SZTF{ENGTH 5??3WSADY[LE%2¢;';’;’:§$[LN ger ot TEST BORING SAMPLE If_TESTED. WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
LD (TONS/FTE ) DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | :ioc _ o sueLr-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SHALL COMPARED T0
VERY LOOSE <« RIN (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
GENERALLY SOIL svMBOL AUGER BORING S- BULK SAMPLE ITS LATERAL EXTENT.
CRANULAR LOOSE 4710 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
o EnTaL MEDIUM DENSE 0 TO 30 N/A ARTIFICIAL FILL OTHER THAN | SS- SPLIT SPOON [F_TESTED. YIELDS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 38 TO 50 ROADWAY EMBANKMENTS ‘Q CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE puT |LOITLED MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE >50 o INFERRED SOIL BOUNDARIES ST- SHELBY TUBE . SEVD THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 2 e - IN L 8ou \»**O MONITORING WELL SAMPLE 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 270 4 2.25 10 0.5 INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, I[F_TESTED. YIELDS SPT N VALUES ¢ 100 8PF INTERVENING IMPERVIOUS STRATUM.
- . P METER
SILTTE'CL“Y MEgﬁ?FSTIFF g ;8 ?5 2.5 T0 1 AN Iéiﬁ_&fm AT~ RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL 1702 < A Al NDARY -
TIF T TTTo o ALLUVIAL SOIL BOUND SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (R.0.D.) - A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
(COHESIVE) VERY STIFF 15 70 30 270 4 SLOPE INDICATOR TRIAXIAL SAMPLE ALSO AN EXAMPLE
HARD >38 4 25/025 OIP/DIP DIRECTION OF O NSTALLATION : ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR CRAIN SIZE ROCK STRUCTURES CBR - CBR SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
SPT N-VALUE -
O VERY HoRD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES iAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 18 @  e0 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. ARENT ROCK.
OPENING (MM) 476 2.0 042 025 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ?AN BEASERgLﬁ““:DPBY Sg‘;PE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
COARSE FINE 0 DETACI D SPECIMEN. TQ THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS
B(ELL’;‘;E)R C(%%BBL)E QRS;EL SAND SAND ?S"[T) C('C‘CY) AR - AUGER REFUSAL PMT - PRESSUREMETER TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE
. - (GR - . - - - - SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. S0 (F. S0.) BT - BORING TERMINATED SD. - SAND, SANDY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED P FLAE
GRAIN MM 305 75 2.0 2.25 .05 2.005 C'; - CLay NETRATION TEST gﬁr SS“SCST”[:Y BY MODERATE BLOWS. :
czE . 120 > CPT - CONE PE SLL-sticary MEDIUM CoN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR B.P.F.) OF
CSE. - COARSE C RICONE REFUSAL e CAN BE EXCAVATED IN SMALL CHIPS TO PEICCS - INGH waXiont SIZE BY HARD BLOWS OF THE A 14D LB.HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST Y UNIT WEIGHT POINT OF A GEOLOGISTS PICK A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 0.1 FOOT PENETRATION
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST -~ DRY UNIT WEIGHT ) WITH 60 BLOWS.
T RG LIMIT SCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO Vs SOFT CaN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DE: e v - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES [N SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
CATURATED USUBLLY LIOUID: VERY WET. USUALLY FOSS. - FOSSILIFEROUS V. - VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- " : N - - STRATA ROCK_QUALITY NATION (S.R.0.0.) - A MEASURE OF ROCK QUALITY Y:
(saT) FROM BELOW THE GROUND WATER TABLE FRAC, - FRACTURED VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES ! INCH R ENETHO‘SFLQGCKDESSEISMEN;‘; wfmﬁ L‘A smmimsuegufn_ Toocon uéJRé(:TERD%iESIBIEDCSNTlMETERS OIVIDED
LL _ | LIOUID LIMIT ;ESG&I\;EETSSIMENTS SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC . - FINGERNAIL. :
SEMISOLIO; REQUIRES DRYING TO TOPSOIL (T.S.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
pr“{?ﬁ - WET - (0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
oL PLASTIC LIMIT . TERM SPACING 1ERM THICKNESS NCH MARK: BL-527
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: Jerr D VORE T 10 FeET VERY THICKLY BEODED p— BENC RK: .
oM _L OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE D AUTOMATIC D MANUAL i 16 1o FEET THICKLY BEODED L5 - 4 FEET -BL- PINC 103+58.79=
SL_L SHRINKAGE LIMIT D MOBILE 8- CLAY BITS MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET -BY3- PINC 16+98.36
T [ ] & continuous FLIGHT auser CLOSE .16 TO 1 FEET VERY THINLY BEDDED 0.83 - 8.16 FEET -L- 108+84.55 OFF 41.69"
REQUIRES ADDITIONAL WATER TO CORE SIZE: 8 THICKLY LAMINAT 2.008 - 0.03 FEET -
- DRY - () [ eest VERY CLOSE LESS THAN 0.16 FEET ICKLY LAMINATED -YI- 26+14.23 OFF 48.05 ELEVATION: 758.37
ATTAIN OPTIMUM MOISTURE 8" HOLLOW AUGERS THINLY LAMINATED < 0.008 FEET
INDURATION NOTES:
PLASTICITY (] cme-ss (] Hero Face Fincer BITS
PLASTICITY INDEX (D ORY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 25 VERY LOW CME-550 FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 5-15 SLIGHT CASING W/ ADVANCER D TO0E: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
. - MEDIUM :
i S oRE ity [] eormegLE HOIST TRICONE _ 2% *sTeeL TEeTH | [ ] POST HOLE DIGGER T v, GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR ] reicone * TUNG.-CARB. [] weno eucen
D OTHER D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [] vere semn Test OIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] omer L] omer H SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/15/00




STATE oF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY P.0. BOX 25201, RALEIGH, N.C. 27611-5201 LYNDO TIPPETT
(GOVERNOR SECRETARY

April 21, 2004

STATE PROJECT: 34480.1.1 (R-2606A)
COUNTY: Randolph ‘
DESCRIPTION: Bridge on -Y'1- (Cedar Square Rd.) over US 311

SUBIJECT: Geotechnical Report — Bridge Foundation Investigation

This is a proposed single structure bridge on new location along Cedar Creek Rd. (-Y1-)
over proposed US 311. The new structure is a 2 span curved continuous composite plate
girder design with span lengths at 114.5° and 117.0’ respectively and a total bridge width
of 55°-17. The bridge is located in a curve causing the bents to vary in skew angle
between 72°-09°-57” and 78°-28-55”. End bent slopes are proposed to be 1.5:1 (H:V)
with 4” concrete slope protection.

Foundation test borings were performed with a CME-550 drill machine utilizing Hollow
Stem Augers, NW Casing, NXWL, Tri-Cone roller bit and automatic drop hammer. The
field investigation for this project was conducted in March of 2004.

Physiography/Geology

The project area is located in Randolph County in the northern-central piedmont region of
North Carolina. The site topography ranges from flat to gently sloping.

Geologically this site is part of the Carolina Slate Belt and is underlain by granitic and
meta-granitic rock types.

Residual soil types encountered at the bridge site consist of medium stiff to stiff sandy
silty clay (A-7-5, A-7-6), medium dense to dense silty sand (A-1-b) and stiff to hard
clayey sandy silt (A-4). Alluvial soils were present at interior bent and EB2 locations and
consist of loose to medium dense silty sand (A-2-4). Weathered rock followed by hard
rock was encountered at all boring locations

Shee? 3

Foundation Materials

End Bent 1:

This bent is located south of proposed US 311. Two borings drilled for this bent location
encountered 10.5 to 18.3 feet of residual soil overlying a % foot layer of weathered rock
followed by hard rock. Residual soils are comprised of medium dense to dense brown-
white silty sand (A-1-b), stiff tan-gray-brown sandy silty clay (A-7-6) and hard tan-gray
clayey sandy silt (A-4). Weathered rock was encountered at elevation 747.8 feet in boring
EB1-A and 754.4 feet in boring EB1-B. Auger refusal on hard rock was achieved 0.5 feet
below the weathered rock horizon at each boring location.

Bent 1:

Two borings were performed for this interior bent location along the centerline of
proposed US 311. Between 1.5 and 6.4 feet of alluvial soil was present across the bent
and consists of loose to medium dense gray silty sand (A-2-4) and medium stiff red-gray-
brown sandy silty clay (A-7-5). Beneath alluvium lies 4.5 to 6 feet of residual medium
dense to very dense brown-white silty sand (A-1-b) overlying weathered rock. Weathered
rock varies in thickness from 1.0 to 7.0 feet and begins at elevation 753.75 feet in boring
B1-A and 746.83 feet in boring B1-B. Hard rock occurs below weathered rock at each
boring location and was cored for evaluation. The hard rock horizon varies less than 1
foot in elevation between the two boring locations and occurs at elevation 746.75 feet in
boring B1-A and 745.93 feet in boring B1-B.

End Bent 2:

Two borings were performed north of proposed US 311 for this bent location and
encountered 3.8 to 5.9 feet of alluvium overlying residual soils. Alluvial soils consist of
loose to medium dense gray silty sand (A-2-4). Beneath alluvium lies 6.7 to 7.7 feet of
residual stiff gray-white sandy silt (A-4) and dense to very dense brown-white to gray-
white silty sand (A-2-4). Weathered rock occurs below residual soil and ranges in
thickness between 0.5 and 2.2 feet. The weathered rock horizon occurs at elevation
744.37 feet in boring EB2-A and 740.6 feet in boring EB2-B. Auger refusal on hard rock
was achieved at each boring location between elevation 743.87 (EB2-A) and 738.4
(EB2-B).

Groundwater
Static groundwater measurements made more than 24 hours after each boring indicate a

groundwater table between approximate elevation 753.3 and 761.1 feet at this site.
Groundwater is within 1 foot of the ground surface at Bent 1 and End Bent 2 locations.

Respectfully submitted,

J.E. Beverly, Project Geologist

fE ol
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ENGINEER

R-2606A
DO NOT USE FOR CONSTRUCTION
INCOMPLE'E PLANS

ROADWAY DESIGN
DO NOT USE FOR R/ W ACQUISITION

PRELIMINARY PLANS
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34480.1.1 | ID R-2606A | COUNTY RANDOLPH | GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION BRIDGE ON CEDAR SQUARE RD. OVER US 311 GND WATER
BORING NO EB1-A NORTHING 0.00 EASTING 0.00 0 HR 14.00ft

ALIGNMENT Y1 BORING LOCATION 27+36.000 OFFSET 20.00ft LT 24 HR 5.00ft

COLLAR ELEV 766.10ft TOTAL DEPTH 18.70ft | START DATE 3/18/04 COMPLETION DATE 03/18/04

DRILL MACHINE CME-550 DRILL METHOD H.S. AUGERS HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH DEPTH TO ROCK 18.70ft Log EBI-A, Page 1 of 1

PEN BLOWS PER FOOT
(ﬁ) 0 25 50 75

SAMPLE
NO

A 4 L

MOI

SOIL AND ROCK
DESCRIPTION

- CT
ELEV | DEPTH BLOW

6in | 6in | 6in 100

@O

Illlll(ll[

lllllllllllll

|-

766.10

RESIDUAL - MEDIUM DENSE TO
DENSE BROWN-WHITE SILTY
SAND

390 | 6 [12|16 |10

[ T I

(!llllillllllll'l!

760.00_] /AU NN NP

8.90 8 818|100

I U O T O

1300 | 7 10|16 | 1.0 DRY o

750001 | | t lorooANTcoolmeooAooeo-

747.40

_ - -AUGER REFUSAL ON-— - __ WEATHERED ROCK

/

- - - CRYSTALEINE-ROEHAT - - -
- B BVATION737 AFHET ZZ 7

Illllllllli(‘llllllIlllll!-lll|llII]IlIlIIl‘l!I!III
Illlllilllll‘lllllll!lI|!IIOlllll'lllllllllllllll!

NORTH C

GEOTECHNICAL UNIT BORING LOG

sheet 9

AROLINA DEPARTMENT OF TRANSPORTATION

PROJECT NO 34480.1.1 | ID R-2606A | COUNTY RANDOLPH | GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION BRIDGE ON CEDAR SQUARE RD. OVER US 311 : GND WATER
BORING NO EB1-B NORTHING 0.00 EASTING 0.00 0HR N/A
ALIGNMENT Y1 BORING LOCATION 27+42.000 OFFSET 15.30ft RT 24 HR 4.00ft

COLLAR ELEV 764.90ft

TOTAL DEPTH 10.80ft

| START DATE 3/18/04

COMPLETION DATE 03/18/04

DRILL MACHINE CME-550

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 10.80ft

Log EBI-B, Page 1 of 1

BLOWCT [PEN BLOWS PER FOOT SAMPLE| ¥ L SOIL AND ROCK
ELEV | DEPT
H 6in | 6in | 6in | (ft) [© 2550 75 100 NO MOl 8 DESCRIPTION

764.90 |-

T \ RESIDUAL - STIFF

T TAN-GRAY-BROWN SANDY SILTY

T 3.80 3145
760.00_71_. - 887 \A&ST\ CLAY

+ 5.80 6 | 12| 22 ] HARD TAN-GRASYILQFLAYEY SANDY
754.10 S8 |DRY]

WEATHERED ROCK /

llllllllllll‘lllllllII*Illllllll1lylll_|l|l~|llllllllll’tll

llll!lllllll‘}llll!lIllllllllllt‘l!lll!lll!ll!llll!l,lll




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

| GEOLOGIST J.K. STICKNEY

PROJECT NO 34480.1.1 | ID R-2606A | CoUNTY RANDOLPH

SITE DESCRIPTION BRIDGE ON CEDAR SQUARE RD. OVER US 311 GND WATER
BORING NO B1-A NORTHING 0.00 EASTING 0.00 0 HR 0.70ft
ALIGNMENT Y1 BORING LOCATION 28+47.000 OFFSET 22.00ft LT 24 HR 0.30ft

COLLARELEV 759.75ft

TOTAL DEPTH 23.50ft

START DATE 3/17/04

COMPLETION DATE 03/17/04

DRILL MACHINE CME-550

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

SHEET /0 OF |4

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
- DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT CORE BORING REPORT

PROJECT NO: 34480.