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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE No. _B-3673

F.A. PROJ. BRNHS-221(10)

COUNTY _MCDOWELL

PROJECT DESCRIPTION .REPLACE BRIDGE No.l17 OVER THE SECOND

BROAD RIVER ON US 221

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 8E PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

INVENTORY

NOTE - 8Y HAVING REQUESTED THIS INFORMATIOM THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

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

STATR STATE PROJECT RRFBRENCE NO. stiper | 1o7ak

N.C. B-3673 1 31

STATR PROJLNO. | FRAPROLNO. |  DESCRIPTION

3321710 | BRNHS-22100} |

CAUTION NOIICE

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

REVIEWED OR INSPECTED IN RALEIGH 8Y CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9i9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOK. &ND 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 CaAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

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

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

ARE PRELMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPDSES, 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 CAUTIDNED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS A4S HE DEEMS
NECESSARY T0 SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAYE NO CLAM FOR ADDITIONAL COMPENSATION DR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SiTE DIFFERING FROM
THOSE INDICATED N THE SUBSURFACE INFORMATION.

PERSONNEL
DC ELLIOTT

DO CHEEK
CJ COFFEY

INVESTIGATED BY_DMM
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
B-3673 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS_AND DEFINITIONS

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

108 BLOWS PER FODT ACCOROING TO STANOARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SI1ZES FROM FINE TO COARSE.
UNIFORM - INDICATES THAT SO)L. PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO
PODRLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNONESS OF SOIL GRAINS IS OESIGNATEO BY THE TERMS: ANGULAR,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WDULO YIELO SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN @.1 FOOT PER 68 BLOWS.

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

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPJCALLY OIVIOED AS FOLLOWS:

ALLUVIUM [ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
ADUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIEO TO ROCKS THAT HAVE BEEN DERIVEO FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIEO TO ALL ROCKS OR SUBSTANCES COMPOSEO OF CLAY MINERALS,
OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

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

O

VANE SHEAR TEST

EXTREMELY INOURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;

HEY SUBANGULAR, SUBROUNDEOD, OR ROUNDEO. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULO YIELD SPT N VALUES > 18@
VR STIF GRRLSHIT L. MOST TH MEFEEDRED FHE SMD INEFSISSHY PUSTE: K776 ROCK (WR) 2 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUNO WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOYE THE LEVEL
SOIL _LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL. _COMPOSITION CRTSTALLINE T E 75 COARSE CRATN ToNEDUS AND FETAVORPHAC ROCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELOSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULO YIELO SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING 3200) (> 35% PASSING *289) WHENEVER THEY ARE CONSIOEREQ 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 a3 a-2 a-1 [as [ a6 A7i et a2 | A4 A4S COMPRESSIBILITY NOH-CRYSTALLINE SEDIMENTARY ROCK THAT WOULO YEILD SPT REFUSAL IF TESTEO. ROCK TypE |.COLLUVIUM - ROCK FRAGMENTS MIXEO WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLass. A-2-4|A-2-5(A-2-B|A-2-7] are| A3 [a6a7 SLIGHTLY COMPRESSIBLE LIOUIO LIMIT LESS THAN 31 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
: SN MOOERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 3I-50 COASTAL PLAIN CDASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD v .- CORE BARREL DIVIDED BY TOTAL
SYHBOL : NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [~ T""] SPT REFUSAL. RDCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R o Eapre it OF OLL mACRIAL RECOVERED IN THE
% PASSING PERCENTAGE OF MATERIAL i L SHELL BEDS.ETC. '
: : SILT- WEATHERING DIKE - A TABULAR BOOY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 10 GRANUL AR MUCK, GRANULAR  SILT - CLAY "
CLAY RGANIC MATERI ROCKS DR CUTS MASSIVE ROCK.
1o st SOLS | goug [ PEAT ORGANIC HATERIAL SoILS SOILS OTHER MATERIAL FRESH ROCK FREBH, CRYSTALS BRIGHT, FEW JDINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER INCLINED FROM THE
s 200 10 Mx[35 Hx|35 Mx|35 Mx|35 MX|36 MN |36 MN[38 MN|35 N TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 107 HAMMER 1 CRYSTALLINE ' . %’%};J{&_ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLIN M TH
LITTLE ORGANIC MATTER 3-5% 5 - 124 LITILE 19 - 20% ’ :
LIGUID LIMIT 40 M4 My [40 mx[41 1o 4o mx |avmn e mx| i gon s wiTH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 351 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC IMEX | B MX NP (18 MX 10 MX [l MN [11 MN 18 Mx (10 Mx[in by (21 MM LITTLE OR HIGHLy | HIBHLY ORGANIC 0% y20u HIGHL Y 35% AND ABOVE v SL1) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASUREO CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX e 2 ] 4 MX |8 MX [12 HX|16 HX Mo MX MODERATE FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO aors URE OR FRa NE ALDN
P SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
UsuAL TYPES[STONE FRAGS.! o | 5y 7v R cLAYEY SILTY CLAYEY ORGANIC Y__ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OFEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME DCCASIONAL FELDSPAR
OF MAJOR  [GRAVEL, AND RAVEL AND s MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MUERALS | Swo  [OAND| ORAVEL AND SAND OlLS | SOILS h A STATIC WATER LEVEL AFTER _24  HDURS
CEN RATING MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SMOW DISCOLDRATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITIDN ANO OISLOOGED FROM
g EXCELLENT T0 G000 FalR 0 poon | FAIR 1O | oo oL v PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE OULL AND DJSCOLOREO, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
POOR UNSUTTABL DULL SOUND UNOER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O’W’ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM,BUILT DF SEOIMENTS OEPOSITED BY
- a0 ; - z THE STREAM
P1OF A-7-5 SUBGROUP IS = LL - 3@ s P] OF A-7-8 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT DUARTZ DISCOLOREO OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLOREO ANO A MAJORITY $HDW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FMJ) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZEO AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED PrSm— SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATEO WITH A GEOLOGIST'S PICK. RDCK GIVES 'CLUNK® SDUND WHEN STRUCK. THE FIELO.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRETS(;SI\SIEF_?QTRENGTH 5??3":&5';%2*;’;;4:% N‘RE’ T 0 TEST BORING OESIGNATIONS If_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALDNG WHICH NO APPRECIABLE MOVEMENT HAS DCCURREO.
(N-VALUE) TONS/FT2 )
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REOLCED B g ARED T
CENERALLY VERY LODSE “ SOIL SYMBOL @ AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZEO TO SOME 'I‘TESDGLEATESAfH:';(';E';ﬂTKE RIDGE DR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GRANULAR LOOSE 47018 SS - SPLIT SPOON EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MEDIUM OENSE 18 10 3@ N/ ARTIFICIAL FILL (AF) OTHER SAMPLE F_TESTED, YIELDS SPT N Vi > PE _LENS - A BOOY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vy oo 30 10 6@ THAN ROADWAY EMBANKMENT {} CORE. BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE OISCERNIBLE puT | HOTILED MOTJ. IRFEGULARLY MATKED MITH SPOTS OF DIFFERENT COLORS. MOTILING IN
>ee — ~e~  INFERRED SOIL SOUNDARY SAMPLE v SEVJ) THE HASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH NLY FRAGMENTS DF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT @ @25 N ™0 HONITORING VELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A OEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINEO ABOVE THE NORMAL GROUNO WATER LEVEL BY THE PRESENCE OF AN
GENERALL Y SOF T 2704 0.25 10 .50 7<% INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE_TESTED, YIELDS SPT N VALUES < 189 BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDII STIFF . Ig fa 05 T0 Lo - VAN ;’,i‘;ﬁﬂ[‘f,{;“w RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL_(RES.) SOIL - SOIL FORMEO IN PLACE BY THE WEATHERING OF ROCK.
T?SEE‘:-,?#E, VERY STIFF 15 T0 30 12 E f YTrewd ALLUVIAL SOIL BOUNOARY SAMPLE SCATTERED CONCENTRATIONS, OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS RDCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SLOPE INDICATOR ALSD AN EXAMPLE.
HARD >30 >4 257025 OIP & DIP OIRECTION OF O Inetaiation CBR - CALIFORNIA BEARING ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK_HARDNESS EXPRESSEQ AS A PERCENTAGE.
SPT N-VALUE -
O VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKINO OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 @ s 200 270 * SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. : PARENT ROCK.
OPENING (MM 476 200 042 0.25 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ?S"ng?AﬁﬁRﬁlﬁgEgp%:ﬁFE OF PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITM ITS LATERAL EXTENT, THAT HAS BEEN EMPLACEO PARALLEL
8OULDER COBBLE GRAVEL Conret e SILT cLay AR - AUGER REFUSAL HI. - HIGHLY w - MDISTURE CONTENT ) TO THE BEODING OR SCHISTOSITY OF THE INTRUDEO ROCKS.
(BLOR.) (€0B.) GR) (e 800 & Soa (SL) €Ly BT - BORING TERMINATEO MED. - MEDIUM vV - VERY MOOERATELY ~CAN BE_SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED ANO STRIATEQ SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
pevRE—— 75 - pp py pyo CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD :);c:\égéigévarzgﬁ BLOW OF A GEOLDGIST'S PICK. HAND SPECIMENS CAN BE OETACHED SUTF FLANE-
: - - - CPT - CONE PENETRATION TEST MOD. ~ MOOERATELY WEA, - WEATHERED - R
SIzE N 12 3 CSE. - COARSE NP - NON PLASTIC Y- UNIT WEIGHT MEOIUM CAN BE GRODVED OR GOUGED 8.65 INCHES OEEP BY FIRM PRESSURE OF KNIFE OR PICK PDINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR BPF)OF
HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB. HAMMER FALLING 32 INCHES REOUIREO TO PRODUCE A PENETRATION OF 1 FOOT INTO SDIL WITH
SOIL MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST ORG. - ORGANIC “747 DRY UNIT WEIGHT POINT OF & GEOLOGIST'S PICK A 2 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE FIELO MOISTURE OPT - OYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST NT OF A GEOL! PICK. THAN @. FOOT PER 63 BLOWS.
CTTERBERG | TMITS) OESCRIPTION GUIOE FOR FIELD MOISTURE DESCRIPTION | e - vOID RATIO SAP. - SAPROLITIC SOFT CAN BE BROVEQ OR GOUGED REAOILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC,) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIOED BY TOTAL LENGTH
PIECES CAN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL. - SILT, SILTY . GRATIO "
saT) FROM BELOW THE GROUND WATER TABLE | FRAC.- FR“CTUEE?FRACTURES ';"'6; - STL;IGC%T'-Y VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH Wm—%%ﬁﬁﬂigh DT%( &UA&:E; ngsﬂg‘:fa ?r:cnss OIVIDED BY THE
FRAGS. - FRAGMENTS - NE REFUSAL
PLASTIII_:L . LiouID LIMIT SOFT g:zN SEORR:MLN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHEO READILY BY TDTAL CENGTH OF STRATA AND EXPRESSED AS A PERCENTASE.
SEMISOLID: REDUIRES DRYING TO - TDPSOIL,_(1S. - SURFACE SDILS USUALLY CONTAINING ORGANIC MATTER.
Rﬁ:‘)“z - WET - ) ATTAIN OPTIMUM MDISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
PLASTIC LIMIT
PL R . ADVANCING TOOLS: HAMNER TYPE: 1ERM SPACING IERM THICKNESS BENCH MARK:
ORILL UNITS: VERY WIOE MORE THAN 18 FEET VERY THICKLY BEDDED > 4 FEET
oM_|. OPTIMUM MODISTURE - MOIST - 0 SOLID: AT OR NEAR DPTIMUM MOISTURE [ cuar ams [[] avtoratic ] nanvac ot BTG 1o REET THICKLY BEOOED 15 - 4 FEET R =
SL_| SHRINKAGE LIMIT [ voenes MOOERATELY CLOSE 170 3 FEET THINLY BEODED 8.6 - 1.5 FEET ATION: .
[] & conrinvous FLIGHT AusEr CORE SIZE: CLOSE .16 TO 1 FEET VERY THINLY BEOOED 0.03 - 0,16 FEET
- ORY - @ REOUIRES AODITIONAL WATER TO | ) VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATEO 0.998 - 0.06 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 D B'HOLLDW AUGERS D'B ) THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cre-asc [ Hero Facep Finser BrTs [ INDURATION
o —_— FOR SEDJMENTARY ROCKS. INOURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
LASTICITY INDEX (D DRY STRENGTH [} runc.carsioe mserTs
NONPLASTIC 2-5 VERY LOW [ cre-s50 [ — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT [ casnve [ wr aovancer D TO0S GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MEO. PLASTICITY 16-25 MEDIUM 0 0 :
PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PRDBE:
HIGH PLASTICITY 26 OR MORE HGH [ BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [ vracone * TUNG.-CARB. (] Henp auser
D D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D CORE BIT D DIFFICULT TO BREAK WITH HAMMER.

SAMPLE BREAKS ACROSS GRAINS.

REVISEQ 02/23/06
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B-3673

T

TP PROJEC

Fé%égglé\ng\B?yG73_CEO_RDWY_modiﬂer\CADD_CEOTECH\PIonPro‘F\B-3676_Ceo_+sh.dgn

:38
S\
G

14
CT
AT

See Sheet 1-A For Index of Sheets
See Sheet 1-B For Conventional Symbols

VICINITY MAP

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

McDOWELL COUNTY

LOCATION:  BRIDGE NO.17 OVER SECOND BROAD RIVER
ON US 221

IYPE OF WORK: GRADING, PAVING, DRAINAGE, STRUCTURE
AND RETAINING WALL

END CONSTRUCTION

BTATE

STATE PROJECT RBFERENCE NO.

SHEET TOTAL
NO. SHEETS

IN.C. B-3673 2A | 7|
STATE FROLRQ P.APROLNO. DRSCRIPTION
33217.11 BRNHS-221(10 PE
33217.2.UF81 BRNHS-221(10 UTILITIES
33217.2.F81 BRNHS-221(10 RIGHT-OF-WAY

-L- POC Sta. 41+16.00

END_BRIDGE
4 : -~ 510.30+48+/= 5

BEGIN BRIDGE
~L- S1a.27+78+/~

~
7
/

TO MARION —____

20-FEB-2014
C:\GEOPROE
dmmutien

(a

— //:,// —
T —__ -
——— TO RUTHERFORDTON — i US 221 ”” P
|~ SECONDBROADRIVER ___— ///
~~~~~~~ ——"" " | gOUTHERN RAILWAY RW - d
- N N e — END TIP PROJECT B-3673
o B -L- POT Sta.39+12.16
—
THIS IS A PARTIAL CONTROLLED-ACCESS PROJECT
WITH ACCESS BEING LIMITED TO POINTS AS BEGIN TIP PROJECT B-3673
SHOWN ON THE PLANS. -L- PC Sta. 12+1615
CLEARING ON THIS PROJECT SHALL BE PERFORMED BEGIN CONSTRUCTION
TO THE LIMITS ESTABLISHED BY METHOD II.
THIS PROJECT IS NOT WITHIN ANY MUNICIPAL PRELIMINARY PLANS
g BOUNDARlES. DO NOT USE FOR CONSTRUCTION
\
{ N Y Prepared In the Office of: Y  HYDRAULICS ENGINEER '
@) GRAPHIC SCALES DESIGN DATA PROJECT LENGTH - ol
50 25 50 100 ﬁg; ;8}355 = ZI,SBOOOO » P;%{:gngzglepomlon Licanss Number:
mﬁi DHY = 10 % LENGTH ROADWAY TIP PROJECT B-3673 = 0.460 Ml 2012 STANDARD_SPEQIFICATIONS
P
h D = 55 % LENGTH STRUCTURE TIP PROJECT B-3673 = 0.051 Ml W. S. HOOD, PE £E
50 25 50 100 T = 13 % * RIGHT OF WAY DATE: PROJEGT ENGINEER
Z _ V = 60 MPH TOTAL LENGTH OF TIP PROJECT B-3673 = 0.51 MI SEPTEMBER 20,2013 |  10DD H. BUCKNER. PE ROADWAY DESIGN
+ . !g I;,
PROFILE (HORIZONTAL} * TTST 8% DUAL 5% PROJECT DESIGN ENGINEER
O 10 10 20 FUNC CLASS = LETTING DATE:
U RURAL ARTERIAL APRIL 21, 2015 BRENDA L. MOORE, PE
J\_ PROFILE (VERTICAL) A STATEWIDE TIER A NaDOT GONTAGT A TR i L
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COMPUTED BY: _DMM DATE: 2.20.14 PROJECT NO. | SHEET NO.

CHECKED BY: __JCK DATE: 2.20.14 ( 1 . 3 . 1 4) ~B-3673

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

SUMMARY OF SUMMARY OF
SUMMARY OF SUBSURFACE DRAINAGE BRIDGE WAITING PERIODS SETTLEMENT GAUGES
LINE Station Station I'_';’I‘:Tt;‘(’:’l‘_ DJ.’,‘,’;.E‘,’;’S' LF Bridge Description 'g‘:nf’z’:’ MONTHS G;auge No. LINE Approx. Station Agf';:;’t"
CONTINGENCY SD 500
TOTAL GAUGES (EAGH):
TOTALLF:| __ 500
*UD = Underdrain
*BD = Blind Drain
*SD = Subsurface Drain
SUMMARY OF SUMMARY OF SURCHARGES
SUMMARY OF ROCK PLATING EMBANKMENT WAITING PERIODS AND SURCHARGE WAITING PERIODS
-— . . Rock Plating Riprap Surcharge
B Approx. End Approx. | Locat i b ) . ) ) ;
LINE esgl'::;"g s'::triz: S"IO:‘: S't’;’t’i‘;’; ‘l’_‘#';‘T’“ D:;;;; Irio. c1|Ia27; sY LINE Station Station | MONTHS LINE Station Station HeFlght MONTHS
TOTAL SV: 0
*Use Class 1, 2 or B riprap if riprap class is not shown for rock plating location.
SUMMARY OF GEOTEXTILE .
SUMMARY OF REINFORCED SOIL SLOPES (RSS) FOR PAVEMENT STABILIZATION SUMMARY OF AGGREGATE SUBGRADE/STABILIZATION
— . - ; Class IV | Geotextil — Class IV
e | Segonine | femrox | e | A | e | s ine | swion | suton | sy e | ston | suion | 2Gein | gmesme | St | subaade | torSoi | S | agorese
ASUAST | INCHES oY aT'o':;w" a 's'f(a onl - “rons aT'O';:w"
CONTINGENGY
TOTAL SY: 0 CONTINGENCY RSN 100 160 100
TOTAL SY: 0
TOTAL (|:YITONS/SY: 100 160 100 0 0

*ASU = Aggregate Subgrade
*AST = Aggregate Stabilization







STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA
GOVERNOR SECRETARY

February 24, 2014

STATE PROJECT: 33217.1.1 (B-3673)

COUNTY: : McDowell

DESCRIPTION: Replacement of Bridge No. 17 over Second Broad River on US
_ 221

SUBJECT: Geotechnical Report — Inventory

PROJECT DESCRIPTION

This project includes the approaches to the proposed new location of bridge number 17
on US 221. The proposed relocation consists of minor vertical and horizontal alignment changes
along existing. It is anticipated that existing culverts and cross-pipes will be extended. The
terrain is mountainous and riverine, but does not include unusually large cuts or fills. The
following alignments were investigated:

-L- Station: 12+16.15-39+12.16
The total length of lines investigated by field reconnaissance and drilling is .51 miles.

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Crystalline Rock: Weathered to crystalline rock should be expected within 6° of grade in the
following Station intervals: ' ’

L-
Sta. 17+00 — 29+00

SOIL PROPERTIES

‘Soils on the project are derived from biotite gneiss rock (Ybgg) encountered within the
project corridor. The dominant alluvial, residual and saprolitic soil types encountered are

MAILING ADDRESS: . LOCATION:
NC DEPARTMENT OF TRANSPORTATION TELEPHONE: 919-707-6850 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT FAX: 919-250-4237 ENTRANGE B-2
1589 MAIL SERVICE CENTER 1020 BIRCH RIDGE DRIVE

www.ncdot.gov/doh/preconstruct/highway/geotech

RALEIGH NC 27699-1589 RALEIGH NC

B-3673

micaceous silty sand, silty sand (AASHTO A-4). Weathered and crystalline rock may require
blasting and is unlikely to produce durable stone for use on the project.

Respectfully submitted,

ol

Project Geological Engineer
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