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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

-L- 12+00 - 16+00 4

ORAWN BY: _B. RATTI

5-8

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _42285.1.1 (B-5127)
COUNTY __HOKE

PROJECT DESCRIPTION _BRIDGE NO.4 ON NC 211 OVER RAFT SWAMP

F.A. PROJ. BRSTP-0211(24)

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
CONOITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATB STATE PROJECT REFERENCE NO.

N.C. 42285.1.1 (B-5127) 1 11

STATS PROJ.NO. P.A.PROLNO. DESCRIPTION
42285.1.1 BRSTP-0211{24) P.E.
RW & UTIL.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WMICH (T 1S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPDSES.
THE VARIOUS FIELD BORING LOGS. ROCK CORES, ANO SOIL TEST OATA AVAILABLE MAY BE

REVIEWED OR INSPECTED N RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UMIT AT (919 TOT-6BS0. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SO AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASEQO ON A
GEOTECHNICAL INTERPRETATION OF ALL AVALABLE SUBSURFACE OATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHN THE BOREHOLE. THE LABORATORY SAMPLE OATA AND THE IN SITU UN-PLACE) TEST DATA CAN BE
RELIEQ ON ONLY TO THE OEGREE OF RELIABRITY INHERENT IN THE STANDARO TEST METHOO.

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

THE BIDOER OR CONTRACTOR (S CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN OETAILS ARE OFFERENT. FOR BIDDING
ANO CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE OEPARTMENT OOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE. NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
OEPARTMENT AS TO THE TYPE OF MATERTALS ANO CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTEREO ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIX FOR ADDITKINAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTEREO AT THE SITE DIFFERING FROM
THOSE INDICATEQ IN THE SUBSURFACE INFORMATION.

PERSONNEL
J. BRANDSEN

S. HARDEE

M.G. MOSELEY

A.F. RIGGS JR.

INVESTIGATED BY_S&ME, INC.

CHECKED BY A.F. RIGGS JR.

SUBMITTED BY__ S&ME, INC.

DATE MARCH 2013
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO.
42285.1.1(B-5127)

SHEET NO.
2

SOIL_DESCRIPTION

GRADATION

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

180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, ASTM 0-1586). SOIL
CLASSIFICATION IS BASEO ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MDISTURE, AASHTO CLASSIFICATION, AND OTHER PERVINENT FACTORS SUCH

WELL_GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE,(ALSO

POORLY GRADEO(
INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwO OR MORE SIZES.

GAP-GRADED -
ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:
VERY STFF.GRASUTY CLAT, WOIST WITH OTERBEDDED FIE SMD LRERSHIGHLY PLASTE, A-T-6

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATEO BY THE TERMS: ANGULAR,
SUBANGULAR, SUBROUNDED, OR ROUNDEQ,

SOIL LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL _COMPOSITION

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

ROCK LINE INDICATES THE LEVEL
SPT REFUSAL IS PENETRATION BY
IN NON-COASTAL PLAIN MATERIAL
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY

ROCK DESCRIPTION

TERMS AND DEFINITIONS

AT WHICH NON-COASTAL PLAIN MATERIAL WOULO YIELO SPT REFUSAL.
A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68 BLOWS.
» THE TRANSITION BETWEEN SOIL AND ROCK [S DFTEN REPRESENTED BY A ZONE

OIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA,

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

WEATHEREQ
ROCK (WRI

NON-COASTAL PLAIN MATERIAL THAT WOULD YIELO SPT N VALUES > 182
BLOWS PER FOOT IF TESTED,

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

AT WHICH IT IS ENCOUNTERED, BUT WHICH ODES NOT NECESSARILY RISE TO OR ABOVE THE

CRYSTALLINE FINE 0 COARSE GRAIN IGNEOUS ANO METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK ICRI WOWLO YIELO SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. 1< 35% PASSING =200) (> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDEREOD OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST. ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP Al [A-3] A-2 A-4 [a5[a6]A7] a1, a2 | A4A5 COMPRESSIBILITY 2%2:%5;]«&&% SEDIMENTARY ROCK THAT WOULO YEILO SPT REFUSAL IF TESTED. ROCK TyPE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL OEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  [a-1-o]A-Ib A6, A-7 SLIGHTLY COMPRESSIBLE LIOUIO LIMIT LESS THAN 31 S PR = INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.R OF SLOPE.
MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 3i-50 COASTAL PLAIN SEOIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELO . 101 F ALL MATERIA A T Y ToT
SYMBOL R e8basss HIGHLY COMPRESSIBLE LIOUIO LIMIT GREATER THAN 50 SEDIMENTARY ROCK [ 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTEQ R AL oL LENGTH OF ALL MATERIAL RECOVEREO IN THE CORE BARREL OIVIDED BY TOTAL
ICP1 L | sHELL BEOS. ETC. :
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
A L cLav | pEE MATER[A GRANULAR  SILT - CLAY THER MATERIA ROCKS OR CUTS MASSIVE ROCK,
30 XS0 MX SOILS SOILS QTHER MATERIAL ROCK F RY TS MAY T STAIN X RINGS UNDE .
» 200 |15 M [25 x| 8 wax|35 w3 1xlas was soda ver a6 weul36 sesls v SOILS TRACE OF ORGANIC MATTER 2 - 5% A e L 1o FRESH 0CK Raegu.: gm.s BRIGHT, FEW JOINTS SHOW SLIGHT STAINING. ROCK R R DIP - THE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE DRGANIC MATTER 3-8% 5 - 121 LITRE 10 - 20% HAMMER IF CRYSTALLINE. HORIZONTAL.
LIOUID LinIT 40 x| 41 M 40 40x |4 Mt (40 x|t o e x| a1 o SOILS WITH MODERATELY ORGANIC 5 - 187 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 OIRECTION OR BEARING DF THE HORIZONTAL TRACE OF
PLASTIC INEX | 6 Mx e L e Y R S DL A= WiGHLY | HIGHLY DRGANIC 187 o8 HIGHLY 357 AND ABOVE W SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP, MEASURED CLOCKWISE FROM NORTH,
OF A CRYSTALLINE NATURE.
GROUP INDEX [] e [] 16 MX |No Mx|  MODERATE FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN OISPLACEMENT OF THE
T AMOUNTS OF 23?:: * CROUND _WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND OISCOLORATION EXTENDS INTO ROCK UP TO BT et ATTYe 0 o ZONE ALONC T raacru:e. SR
USUAL TYPES|STONE FRAGS. |\ | o1 1y oR CLAYEY SILTY | cLavey ORGANIC pvA WATER LEVEL IN BORE HOLE IMMEOIATELY AFTER ORILLING (SLLY 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOIO ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR GRAVEL,AD |l coover AND SANOD soiLs | soiLs MATTER b 4 STATIC WATER LEVEL AFTER _24  HOURS CRYSTALS ARE OULL AND OISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACEO PARALLEL PLANES,
:;.E:m:c S0 - MODERATE  SIGMIFICANT PORTIONS OF ROCK SHOW OISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND OISLOOGEO FROM
FAIR TO Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA ™MoD,) GRANITOIO ROCKS, MOST FELDSPARS ARE DULL AND DISCOLDRED, SOME SHOW CLAY. ROCK HAS FARENT MATERIAL.
A5 A EXCELLENT TO GOOD FAIR TO POOR POOR POOR  {UNSUITABLE CHED R NE. O DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPAREQ
SUBGRADE O“UU" SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BOROERING A STREAM, BUILT OF SEOIMENTS DEPOSITEQ BY
THE STREAM,
PIOF A-7-5 SUBGROUP IS =< LL - 30 : PIOF A-7-6 SUBGROUP IS >LL - 30 MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOIO ROCKS, ALL FELOSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH %MMA’_— A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED ot (MOD. SEV.)  AND CAN BE EXCAVATEO WITH A GEOLOGIST'S PICK. ROCK GIVES “CLUNK® SOUND WHEN STRUCK. FIELD.
PRIMARY SOIL TYPE Cmgﬁsﬁcf" PENETRATION RESISTENCE COMPRETSGSJ;EF_‘SJRENGTH :?::V:;mﬂ;z:z:?fm] N‘RE’ G:'v o TEST BORING -$- ;Eszozgnmo IF_TESTED, WONAD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCCURREO,
N-VALUE) ¢ ) ]
SEVERE ALL ROCK EXCEPT OUARTZ OISCOLOREQ OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REOUCED
LEDGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING (O~ sPT N-vaLLE (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOIO ROCKS ALL FELOSPARS ARE KAOLINIZEO TO SOME 7S LATERAL EXTENT.
CRERLLAR LOOSE 47010 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEOIUM OENSE 18 TO 30 N/A ARTIFICIAL FILL (AF{OTHER -C>— CORE BORING @ED— SPT REFUSAL L LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE OIRECTIONS.
(NON-CORESIVES OENSE 30 T0 50 THAN ROAOWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ OISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE OISCERNIBLE g7 | MOTTLED IMOT,) - IRREGULARLY MARKED WITH SPOTS OF OIFFERENT COLORS.MOTTLING IN
VERY DENSE >5@ v SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOO DRAINAGE.
—— ==  INFERRED SOIL BOUNDARY O MONITORING WELL v SEV. THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT @2 .25 REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A OEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 27104 2.25 10 0.50 === INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [£_TESTED, Y, r < INTERVENING IMPERVIOUS STRATLM,
aLLTTE}ﬁLAty "52'7‘,’?; STIFE ; IS fs "'15 Ig ;” INSTALLATION COMPLETE ROCK REOUCED TO SDIL. ROCK FABRIC NOT OISCERNIBLE, OR OISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMEO IN PLACE BY THE WEATHERING OF ROCK.
-
(COHESIVE) VERY STIFF 15 10 30 2710 4 TErwaT ALLUVIAL SOIL BOUNDARY O fg:i:zg}g:m‘ SCATTEREQ CONCENTRATIONS. DUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 225 0P & OIP OIRECTION OF ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES OIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSEO AS A PERCENTAGE.
o  SOUNDING ROD VERY HARD ~ CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ——Lg‘;‘::g;'lmc‘:” - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 10 ) 0 20 270 U SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. -
OPENING MM) 476 286 @042 @25 0875 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD 5:"0:?“55““5“5;:;]:5";“ OR PICK ONLY WITH OIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPAREQ WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cg::gs ;:\:Eu SILT CLAY AR - AUGER REFUSAL MED, - MEDIUM VST - VANE SHEAR TEST MODERATE 5 schat . I;E bICx, CoE CRBVES T B2 TEIE'S OEER Can B TO THE BEODING OR SCHISTOSITY OF THE INTRUDEQ ROCKS.
(BLDR.) 1C0oB.) (GR.) s Ly BT - BORING TERMINATED MICA. - MICACEOUS WEA, - WEATHERED LY CaN CRATCHED BY KNIFE OR PICK. GOUGES OR 0 0. S OEEP CAN KENSIOE - POLISHED TRIATEO SURFACE THAT RESULTS FROM FRICTION ALONG A T OR
(CSE, 501 iF_S0.) _ a N HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHEQ ZLICKENSIOE - POLL AND S CE RESLLTS ICTION ALONG A FAUL
PROT—- o P ppe Py py— CL.- CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT Forionlol it SLIP PLANE.
N E - 2 - CPT - CONE PENETRATION TEST NP - NON PLASTIC 7Y~ ORY UNIT WEIGHT - R
SIZE N 12 3 CSE. - COARSE ORG. - ORGANIC d MEOIUM CAN BE GROOVED DR GOUGEO 8.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. :rm: PE"ET:“;:‘:'Z"IES;O‘7&“&:‘;&%53'%‘%&?A ';‘E",;Pigﬁ'}fu:f;'ﬁ ;NDODTR ﬁ:’ gfm WITH
OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARO BLOWS OF THE . HAMYE
SOIL _MOISTURE - CORRELATION OF TERMS . A 2 INCH OUTSIOE OIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
R . R POINT OF A GEOLOGIST'S PICK.
oI FOISTIRE SCAE FTELD MOISTORE OPT - OYNAMIC PENETRATION TEST SAP, - SAPROLITIC S - BULK THAN @.1 FOOT PER 63 BLOWS.
(ATTERBERG LIMITS) QESLAIPTION GUIOE FOR FIELO MOISTURE DESCRIPTION | e - y0ID RATIO S0, - SAND, SANDY SS - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN g;"‘s‘;:“‘r?l"; A?«Eoms;%s(ssggc&s- :“PTE%CE';‘ETN:GTE“ OF STRATA MATERIAL RECOVEREO DIVIOED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUIO; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
1SAT.) FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTUREO, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | yERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %%%‘;ﬁwsm Rurc: :ﬁ““é;;;rgssgmﬂ: ?;cnss OIVIDED BY THe
L _ L LIOVIO LIMIT FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - f:}TllFGURNM BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A Pmmmeg v
PLASTIC HL. - HIGHLY v - VERY FINGERNAIL., y
SEMISOLIO; REQUIRES DRYING TO JOPSOIL (TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R(AP':?E - WET - W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
pLL - PLASTIC LIMIT HAMMER TYPE: TERM SPALING H BENCH MARK: (BL-102) ALLUMINUM DISC AND REBAR
ORILL UNITS: FOVANEING TooLs: VERY WIOE MORE THAN 1 FEET VERY THICKLY BEOOED ) 4 FEET TAT 35.3 5582.86 292.97
oM_| OPTIMUM MDISTURE - MDIST - (M) SOLIO: AT OR NEAR OPTIMUM MOISTURE D v BIT . AUTOMATIC D MANUAL wioe S 1016 FEET THICKLY BEODED 15 - 4 FEET STATION 8+35.36 -BL- N 415582.86 £ 1938292.9
SL|. SHRINKAGE LIMIT [:I MOBILE B- CLay BITS MODERATELY CLOSE 170 3 FEET THINLY BEODEO 8.16 - 1.5 FEET ELEVATION: 202.30 FT.
- [0 & contivous FLicHT acer CLOSE 216 T0 1 FEET VERY THINLY BEODED 2.03 - 0.16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZEs 3 THICKLY LAMINAT 0.008 - .83 FEET NOTES:
- ORY - O O VERY CLOSE LESS THAN B.16 FEET HICKLY LAMINATEQ
ATTAIN OPTIMUM MOISTURE BK-51 D B* HOLLOW AUGERS - . THINLY LAMINATED ¢ 0.008 FEET FIAD - FILLED IN AFTER DRILLING
PLASTICITY . HARD FACEO FINGER BITS . INDURATION -
CME-45C N ST-l SHELBY TUBE
PLASTICITY INCEX (PD ORY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE. ETC.
[ runc.-carsioe insats "
NONPLASTIC 25 VERY LOW O cve-sse 0 Os— FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
:gg :t::;:gn . ss:zlg zz:]cl:; CASING W/ ADVANCER o0 GENTLE BLOW BY HAMMER OISINTEGRATES SAMPLE.
HIGH PLASTICITY 26 OR MORE HIGH [ rorreare roist TRICONE _2-15/16" STeEL TeeT™ | [ ] posT HoLE olceen MOOERATELY INDLRATED BREAKS EASILY whEN AT ITH ramaEh
H
COLOR m CME-458 TRICONE _3-15/16 - STEEL TEETH HAND AUGER
[X] CME-45B_ 0 o ] souoms rop INOURATEQ GRAINS ARE OIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUOE COLOR OR COLOR COMBINATIONS (TAN, REO, YELLOW-BROWN, BLUE -GRAY), CORE BIT [] wee sem resr OIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, OARK, STREAKED, ETC. ARE USED TO OESCRIBE APPEARANCE. O [X] 3-t/4° H.S.A. /' STEEL ROD EXTREMELY INOURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
/2" >Teel ROD SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/23/09
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DIVISION OF HIGHWAYS T wrenar |

HOKE COUNTY

LOCATION: Bridge No.4 on NC 21l over Raft Swamp

TYPE OF WORK: Grading, Drainage, Paving, and Culvert

VICINITY MAP "37;00\

Offsite Detour Route NA

BEGIN CULVERT .

<L- STA.

\,si ) S / J— /Q
- . _,,,/’“. - ____,_J”’h. ¥ -

TO ANTIOCH NC 2l

———————————— ____________’..-— 1-() FQI\E;F.()FQ[)
-..(——————————————

END TIP PROJECT B-5I27
-L- STA. 16+00.00

/XK’ -
END CULVERT i

\ L -L- STA. / S

BEGIN TiP PROJECT B-5I127
-L- STA. 12+00.00
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INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

METHOD OF CLEARING 7?7. PRELIMINARY PLANS

DO NOT USE POR CONSTRUCTION

THIS PROJECT IS NOT WITHIN THE LIMITS OF ANY MUNICIPALITY ]
Y Y Y 'Y  HYDRAULICS ENGINEER Y )
GRAPHIC SCALES DESIGN DATA PROJECT LENGTH Prepared in the Office of:
DIVISION OF HIGHWAYS
50 25 0 50 100| ADT 2014 = 5280 vpd 1000 Birch Ridge Dr., Raleigh NC, 27610
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DATE March 26, 2013
TO: State of N.C. Department of Transportation
Division of Highways

P.O. Box 25201
Raleigh, North Carolina 27611-5201

ATTENTION: Mr. Mohammed A. Mulla, P.E., CPM
FROM: S&ME, Inc.
3201 Spring Forest Road
Raleigh, North Carolina 27616
STATE PROJECT: 42285.1.1
F. A. PROJECT: BRSTP-0211(24)
TIP NUMBER: B-5127
COUNTY: Hoke
DESCRIPTION: Bridge No. 4 on NC 211 over Raft Swamp
SUBJECT: Roadway Subsurface Investigation — Inventory Report

Project Description

The project is located about 0.5 miles east of Antioch, North Carolina in Hoke County. The proposed project
consists of replacing existing bridge No.4 with a new culvert along the same alignment of N.C. 211. The
roadway will consist of a two lane roadway with shoulder. A new culvert will be constructed along the same
alignment at approximately Station 14+00 -L- over Raft Swamp. Hodgins pond and dam are located
approximately 300 feet upstream from the bridge. An overhead transmission line crosses directly over the
bridge site in a north-east and south-west direction.

A geotechnical investigation was conducted by S&ME between December 20, 2012 and December 21, 2012 by
performing one auger probe and two soil test borings. Drilling consisted of advancing 3-1/4 inch diameter
hollow stem augers at the auger probe boring and utilizing mud rotary wash boring techniques with N and H
casing and standard penetration testing in the soil test borings. The drilling was performed with a CME-45B
truck mounted drill rig equipped with an automatic hammer. The auger probe and borings were advanced to
depths ranging from about 44.3 to 50.0 feet (elevations 152.6 to 157.7 feet) at collar elevations ranging from
about 202.0 to 202.7 feet. This information was supplemented by a soil test boring performed for PDEA by
NCDOT equipment and personnel on April 9, 2009. This boring was drilled to a depth of 65.0 feet
(Elevation129.2 feet) utilizing wash boring techniques. Standard penetration testing was performed with a
CME-550 drill rig mounted on an all- terrain carrier and equipped with an automatic hammer.
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In addition to the auger probe and soil test borings, four hand auger borings were performed. The hand-
augered borings were advanced using a 3-inch diameter bucket auger with 4 foot long extension rods to
obtain soil samples. The hand auger borings were advanced to depths of 2.5 to 6.5 feet below the creek
bottom. The subsurface soils were probed with an 8 foot long, 1/2 inch diameter, steel, T-handled, probe rod
to help identify soft/loose soils. Soil samples were obtained with the auger bucket for visual classification.

Representative split-spoon and bulk soil samples were collected for visual classification and selected soil
samples were submitted for laboratory analysis. Laboratory testing was performed in accordance with the
AASHTO Soil Classification System.

The following alignment was investigated.

Line Station
-L- 12+00 to 16+00

Areas of Special Geotechnical Interest

1) Alluvial Soils: The following areas contain relatively soft or wet soils which have the potential for
subgrade problems during construction. In addition, these soils may contain cohesive soils or organic
materials which may cause embankment instability or long term settlement problems.

Line Station
-L- 13+68 to 14+30

2) Roadway Embankment Fill: Poorly compacted roadway embankment fill exist along the roadway
alignment in areas where previous grading has occurred. Roadway embankment fill material was
encountered at the following locations:

Line Station
-L- 12+00 to 13+56
-L- 14+42 to 16+00

Physiography and Geology

The project site is located within the Coastal Plain physiographic and geologic province of North Carolina.
The Coastal Plain geologic region has been formed during past transgressive and regressive movements of
the ocean into and out of North Carolina. As such, the Coastal Plain province is characterized by subdued
topographic features and flat, low lying terrain.

The near surface soils at the ground surface (including swamp areas and creek bottom) in this region consist
of undifferentiated Holocene, Pleistocene, and Pliocene sands of alluvial deposits. The creek bed soils
generally consist of light colored fine grained sands with interbedded silts and clays with varying amounts





of organic matter. The surface soils along the adjacent low wet areas consist of dark colored silts and sands
with wood fragments and organic matter (muck) of Holocene Age overlying undifferentiated coastal plain
deposits. Based on the 1985 Geologic Map of North Carolina, the primary geologic formation beneath the
undifferentiated coastal plain deposits at this location is the Middendorf Formation. The Middendorf
Formation typically consists of sands, poorly indurated sandstone, and thin beds of sandy mudstone and
clay. Lateral continuity of bedding is poor and cross bedding is common. The Cape Fear Formation
underlies the Middendorf Formation. The Cape Fear Formation consists of gray, sandy mudstone and
blocky clay. The bedding is laterally continuous with some faint cross bedding.

Soil Properties

Soils present on this project include roadway embankment fill, alluvial soils, coastal plain deposits and soils of
the Middendorf and Cape Fear Formations.

Roadway embankment fill materials were found in association with previous construction of the roadway and
bridge approaches in borings B-2, B-3 and auger probe AP-1. AP-1 was drilled from the surface of the asphalt
pavement consisting of about 0.6 feet of asphalt underlain by about 0.5 feet of crushed stone. The depth of the
fill materials ranged from about 11 to 12 feet beneath the ground surface. The fill materials encountered consist
of very loose to medium dense brown, gray and tan slightly clayey to silty fine to coarse sand (A-2-4). These
soils appeared to be moist to wet.

Alluvial deposits were encountered at the ground surface within and adjacent to the creek in boring B-1 and
hand auger borings, HA-1, HA-2, HA-3, and HA-4, and beneath the roadway embankment fill in borings B-2,
B-3 and AP-1. The depth of the alluvial deposits ranged from about 12 to 17.5 feet (elevation 182.2 to 185.7
feet) to beneath the ground surface. Alluvial deposits encountered consist of very loose to loose gray to black
silty fine sand (A-3, A-2-4, Muck) with trace to high amounts of organic matter and very soft to soft brown fine
sandy silt (Muck). These soils appeared wet to saturated.

Undifferentiated Coastal Plain deposits were encountered beneath the alluvial soils in borings B-1 through B-3
and AP-1. The Undifferentiated Coastal Plain deposits consist of loose to medium dense tan, white and gray
silty to clayey fine to coarse sand (A-3, A-1-b, A-2-4, and A-2-6). These soils appear to be wet to saturated.

The Undifferentiated Coastal Plain deposits are underlain by soils of the Middendorf Formation at depths of
about 34 to 37.5 feet (elevations 160.2 to 167.7 feet) beneath the ground surface. Theses soils consist of loose to
very dense tan-gray silty to clayey fine to coarse sands (A-3, A-2-4, and A-2-6). These sands appeared to be
wet to saturated.

The Cape Fear Formation was encountered in borings B-1 and B-3 at depths of about 43.7 to 47.0 feet
(elevations 150.5 to 155.6 feet) beneath the ground surface. These soils consist of hard gray silty clay (A-7-6).
These clays appeared to be dry to moist.

fry HkesS
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Groundwater

Groundwater was measured only in boring B-2. The remaining soil test borings were back filled at completion
of drilling. The water level measured in boring B-2 was at a depth of 12.3 feet (elevation 189.7 feet) beneath the
ground surface. The hand auger borings were performed in the swamp. The water level of the swamp, at the
time of our investigation on January 8, 2013, was elevation 194.2 feet. Water levels within the flood plain and
surrounding swamp areas will fluctuate with seasonal precipitation and release of water from the dam upstream
at Hodgkin’s pond. The depth of water beneath the roadway embankment will generally occur within 8.5 to 10
feet below proposed grades.

Culvert at —L- Station 14+00

Based on the preliminary roadway plans a 4X 13°X 13’ RCBC is proposed for the —L- alignment at the crossing
of Raft Swamp at approximately Station 14+00. Soil test borings encountered about 2.2 to 6.2 feet of very loose
sands (A-3, A-2-4, and Muck) with little to high amounts of organic matter at the proposed culvert location.
The creek level at the time of our investigations was elevation 194.2 feet.

S&ME appreciates the opportunity to be your geotechnical consultant on this project.
If you have any questions or need additional information in regard to this report, please contact us.
Very truly yours,
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