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CAUTION NOTICE

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

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C.DEPARTMENT OF TRANSPORTATION,
CEOTECHNCAL ENGINEERING UNIT AT (19) T07-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS. ROCK CORES AND SOL TEST DATA ARE NOT PART OF THE CONTRACT,

CENERAL SOL AND ROCKX STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNCAL INTERPRETATION OF ALL 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 IN SITU ON-PLACE) TEST DATA
C‘ll BE RELIED ON ONLY TO THE DEGREE OF REI.IAI.IIV INHERENT IN THE STANDARD TEST METHOD.
HE OBSERVED WATER LEVELS OR SOL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
NVESISAIIOIS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. 'IDISE WATER LEVELS OR
SOL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDNG TEMPERATURES, PRECPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR 1S CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESICN DETALS lﬁt DFFERENT, 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 II'IEMI'AI'M MADE, OR
OPINON OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO PERFORM INDEPENDENT SUBSURFACE INVESTIGATIONS
AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON THE
PROJECT, THE CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TME FOR ANY REASON RESULTING FROM THE lC'll.lll. CW“)NS ENCOUNTERED AT
THE SITE DFFERING FROM THOSE INDICATED N THE SUBSURFACE

NOTESs

L THE INFORMATION CONTANED HEREN IS NOT IMPLED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR 1S IT CONSIDERED PART OF THE PLANS, SPECFICATIONS
OR CONTRACT FOR THE PROJECT,

2, BY HAVING REOUESTED THIS INFORMATION, THE CONTRACTOR SPECFICALLY WAIVES ANY CLAMS
FOR INCREASED COMPENSATION OR EXTENSION OF TME BASED ON DWFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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DESCRIPTION

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL IS CONSIDERED UNCONSOL IDATED, SEMI-CONSOL IDATED, OR WEATHERED EARTH MATERJALS THAT CAN

BE PENETRATED WITH A CONTINUOUS FLIGHT
ACCORD

ING T0

POWER AUGER AND YIELD LESS THAN 190 BLOWS PER FOOT
THE STANDARD PENETRATION TEST (AASHTO T ASTM DI386).

SOIL CLASSIFICATION

206,
IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWINGs
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SuCH
AS MINERALOGICAL COMPOSITION, ANGULAR! TY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

F Y = INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMSs

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

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

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN @.1 FOOT PER 60
NON-COASTAL PLAIN mDIGE;lD“.. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN

BLOWS IN
REPRESENTED BY A ZONE OF WEAT

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FG.I.WS.
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ALLUVIUM GALLUV, - SOILS THAT HAVE BEEN TRANSPORTED BY WATER,
AQUIFER - A WATER BEARING FORMATION OR STRATA,
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKXS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE.ETC.

VERY STIFF.GRAT,SLTY CLAT,MOIST WITH WTERBEDDED FIWE SAND LAERS.HGHLY PLASTIC.AT-6
ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
NERALOGICAL_COMPOSITION ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT |S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GEMERL GRAWLAR MATERIALS SILT-CLAT MATERIALS RO MAIERILS joILA U211 IUN P TINE T0 COARSE GRAIN TOREOUS AN Ve TAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
LSS, 1S 352 PASSING "200 1> 35T PASSING "200 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook o WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
Gor Y] [aa] r®) Wi [ A5 | A6 | A7 | anaz [wy™y ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONE|! SCHIST.ETC, CALCAREQUS (CALC, - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
0ss.  [ato]a *2-4|a-25]A26]a2-7 a3 a6.4-7 C | L4 NON-CRYSTALLINE CESMENTARY BoCe THAT WOULD YELO ST meroe T Tt - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
10| A-1b 2-4]a-2-5]a-2-6]a-2- . ROCK. (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVILN L Al
p—y T g RRANRR SLIGHTLY COMPRESSIBLE TRE] — ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
58358 43% OO MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL_PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAT NOT VIELD | cone mecoveRy mEC -
pyves HIGHLY COMPRESSIBLE LL > 50 seomentany roce [T T se1 meFusaL. mock TP INCLUOES LiesTORE. saostoe. ceventen | SISOl O P e e e P RCSITED IN THE CORE BARREL DIVIOEO
u SiLI- LL .
®  [sewm | T | e PERCENTAGE OF MATERIAL DIKE - 4 TABULAR BODY OF ICNEOUS ROCK THAT CUTS ACROSS THE STRUCTRE OF ADJACENT
e |0 vese )5y e sus | o | e &R SILT - CLAY ROCKS OR CUTS MASSIVE ROCK,
200 |15 Mx[25 Mx|10 Mx |35 Mx |35 Mx|35 MX[35 Mx| 36 MN |36 MN|36 M) 36 M ORGANIC MATERIAL OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER P - THE ANGLE AT a STRAT FEAT FROM T
ey TRACE OF ORGANIC MATTER 2 - 3% 3-8z TRACE 1- 18z HAMMER (F CRYSTALLINE. e WHICH A STRATUM OR ANY PLANR FEATURE IS INCLINED FROM TE
PASSING “40 p— probi iy Aol 3.3 S -1 e el VERY SLIGHT ROCK GENERALLY FRESH. JOINTS STAINED. SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. N:IM":" . ' . . o .
u = | o [eerefarienlas balarslae wrlaimvjas wcjarim] o L 5o 1220 . WSLLI  CRYSIALS ON A BROKEN SPECIMEN FACE SHINE BRIGHILY. ROCK RINGS UNDER HAMMER BLows IF | DIP QIRECTION (DIP AZIMJIHL - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
” enr | w [10c]ie vl 1tree | 11000 |16 wx |10 wx] 1 voe | 11 voe Fa oL HIGHLY ORGANIC > 10% > 20% HIGHLY  35% AND ABOVE OF A CHYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
e peex| @ 0 0 am [ewmx]izmusficmxfmorex]  avouwts o frrops GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO EMLL - A FRACTURE OR PRACTLRE 200 ALOMG wilDs THERE WAS BEEN DISPLACEMENT OF The
PES [T0E FGe. ORCANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING Sl 1INCH, OPEN JOINTS MAY CONTAIN CLAY, IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
@ o | e mg | %€ | suir o ey swiv QuavEY MATIER Z_ CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
Wik | swp  |SMO|  ORMEL MO She Sous SoLs Yy STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLOOGED FROM
) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
CGERRAIING FAR 10 ey PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA T0I0 NOS
SRR EXCELLENT 10 G00D FAIR 10 POOR oy POR | UNSUITARLE onne on seEP 3::.: Fs;.: UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOGD PLAIN (FP) - LAND BORDERING A STREAH,BUILT OF SEDIMENTS DEPOSITED Br THE STREAM,
PG A7 SUGRAPIS S LL- 20 PIOFATESUCROP S UL - W — MOOERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCXS, ALL FELOSPARS OULL FumellOn (Flai - A MAPPABLE GEQLOGIC LMIT THAT CA BE RECOGMZED AD TRACED I 1€
ISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
ANGE OF STANDNRD RANGE OF UNCONFINED (MOD,SEV.!  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK, ROCK GIVES "CLUNK™ SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PriMaRY sOIL Tvpe | COREMCENESS OR | pergrRaTION RESISTENCE | COMPRESSIVE STRENGTH ROAOWAY EMBANKMENT (RE) 23825 pyp & DIP DIRECTION [E_TESTEQ, WOWLD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
VAL (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT,
VERY LOOSE <4 »r SLOPE INDICATOR 1SEVS REOUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED .
GENERALLY LOOSE 41010 SOIL SYMBOL Gg ou TEST BORING O INSTALLATION T0 SOME EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BOOY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
m:‘ MEDIUM DENSE 10 10 3@ na ARTIFICIAL FILL (&F)OTHER PENET TeR IF_TESTED, WOULD YIELD SPT N VALUES > 109 BPF 1A T,) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
NON-COMESIVED DENSE 3 10 % Tl ROAGwaY EvpamaENT (D) AUGER BORING e w5 veRv ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACX OF GOOD DRAINAGE.
VERY DENSE » 50 SEVERE BUT MASS IS EFFECTIVELY REOUCED TO SOIL STATUS,WITH ONLY FRAGMENTS OF STRONG ROCK 1ER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.28 me— mm  [NFERRED SOIL BOUNDARY CORE BORING ®  SOUNDING ROD v SEVS REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING MPERVIOUS STRATUM,
GENERALLY SOF T 2104 .25 10 0.5 — '.O 1EST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F_IESTEQ WOULD YIELD SPT N VALUES < [98 BPF RESIOUAL (RES)SOIL - SO FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF at08 05 10 1.9 =%%=  INFERRED ROCK LINE MONITORING WELL COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE.OR DISCERNIBLE ONLY IN SMALL AND
TH CORE . TY T = A MEASURE ROCK OUALITY Y TOT, TH
MATERIAL STIFF 81015 110 2 PIEZOMETER v SCATTERED CONCENTRATIONS, QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SECHENTS EOUAL 10 OR m:ars:fmu ,Tm, mvu'o :ﬁ'f&: L:w':;. ﬁwmnr
ICOHESIVE) VERY STIFF 15’12. 30 2 ’n: “ “Suge® ALLUVIAL SOIL BOUNDARY A ST LATION O~ sp1 NvaLLE ALSD AN EXAMPLE, RUN AND EXPRESSED AS A PERCENTAGE.
- — - = RO ARDNE SS 1 - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
[Em RECOMMENDATION SYMBOLS SAPROLITE_(SAP.}
ASSMIFIED e mm prem——— VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REOUIRES ROCX,
U, STO. SIEVE SIZE 4 10 @ 6 200 27 UNDERCUT [77] UNCL - q UNCL - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0075 0053 3 [ wesuitasLe wast ] accepras,sut hor To e RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY, HARD HAMMER BLOWS REOUIRED
COATEE e SuLLOw ] gaLassirieo I:xcavmgu& BT O ot 10 DETACH HAND SPECIMEN, THE BEDDING OR SCHISTOSITY OF THE NTRUDED ROCKS.
BOULOER COBBLE GRAVEL SILT cLay UNDE ACCE GRADABL
BLOR.) €08, (GRY SAND SAND SL cL) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK, GOUGES OR GROOVES TO @.23 INCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 50 IF_S0s HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK, HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 308 ™ 20 028 (Y 0.005 AR - AUGER REFUSAL MED, - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. I TRATION TEST PENETRAT| TANCE) (SPT) - NUMBER OF BLOWS IN OR BPF) OF
SIZE IN 12 3 BT - BORING TERMINATED MICA, - MICACEOUS WEA, - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICX POINT. A 149 LB, HAMMER FALLING 39 INCHES REQUIRED TO PRODUCE A PENETRATION OF | FOOT INTO SOIL
CL. - CLAY MOD, - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
- CPT - CONE PENETRATION TEST NP - NON PLASTIC /5~ ORY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. T0 OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG, - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS SIRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED OIVIOED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION OAT - DILATOWETER TEST PMT - PRESSIREMETER TEST %mms FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED A5 A PERCENTAGE.
- DYNAM| . = SAPROL - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. simata Y I - A MEASURE OF ROCX OUALITY DESCRIBED BY TOTAL
- T T - \ { RY T. Y - - -
’?y.‘?? 0 %&L&w&wmﬁ v:sr::"ras H :?2 matio : - 3:??1'3' :? - 3:.'&”!0;:‘: VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES | INCH THE TOTAL LENGTH OF STRATA AND EXPRESSED 46 & PERCENTAGE. | oo DIV IoE0 8
L LIOUID LIMIT : SOFT OR MORE IN THICKNESS CAN BE BROXEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY .
st T T FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (1S, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
LT - o SEMISOLIDs REOUIRES DRYING TO FRAC, - FRACTURED, FRAC TURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
|W‘Pﬂ" ATTAIN OPTIMUM MOISTURE FRAGS, - FRAGMENTS «@ = MOISTURE CONTENT CBR - CALIFORNIA BEARING BENCH MARK; BL-7
AL | puasric Limit HL, - HIGHLY Vv - VERY RaTio JERM SPACING JERM In _N_685073.041
MOIST - M) SOLIDIAT OR NEAR CPTIMM MOISTURE  ——— LA e Ve e Feer Ty o000 4 e _E_961174,918 ELEVATION: 2032.03 FEET |
o | oprimm MOISTURE oL TS AOVANCING TOOLS: pr—— WwIOE 3 10 19 FEET THICKLY BEODED LS - 4 FEET
su | sirincace LIMIT MODERATELY CLOSE 110 3 FEET THINLY BEDOED .16 - 1.5 FEET T
ourES S0OITIEve wATER To O cwe-asc O e ens [X] aromane [ wawa CLOSE @.16 T0 | FOOT VERY THINLY BEOOED  ©.03 - 0.6 FEET NOTES:
P ONAL VERY CLOSE LESS THAN Q.16 FEET THICKLY LAMINATED 9.008 - .03 FEET RING LOCATIONS, DETERMINED WITH HANDHELD GPS
ORY - @ ATTAIN OPTIMUM MOISTURE [] o [ & covrmuous Fuicst aucer CORE 81785 THINLY LAMINATED < 0.008 FEET OB\ LR ATINS: QEERN
- E NDURATIC
PLASTICITY O] e+ouow aucers O (L INDL
11C1TY INDEX 1 TRENGTH [X] cve-s5e [C] w0 Faceo Fincer eits X~ xw FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW E TUNG.-CARBIOE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHILY PLASTIC 618 SLIGHT ] vane sueen 1est ] cme [3] w somecen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM W/ ADVANCE
POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE
HIGRLY PLASTIC 26 OR MoRE HiG [ rorrasce vaist | ] ricone -STEEL TEETH E O AUGER MODERATELY  INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR O 0O rmicoe ‘re-coe. | [ somomc Ao INORATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN. RED. YELLOW-BROWN. BLUE -GRAY), [X] come eir ] v siear tesr A BLOWS REGUIRED T BREA .
F T, T T T .
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE O | O EXTREMELY INDURATED :,"'": :mant“ms ACROSS GRAINS. DATEs 8-18-14



AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES
FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

Rock Mass (Marinos and Hoek, 2000)

AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
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GEOLOGICAL STRENGTH INDEX (GSD FOR
JOINTED ROCKS (Hoek and Marinos, 2000)

From the lithology, structure and surface
conditions of the discontinuities, estimate
the average volue of GSI. Do not try to
be too precise. OQuoting a range from 33
to 37 1s more realistic than stating that
GSI = 35. Note that the table does not
apply to structurally controlled failures.
Where weok planer structural plones ore
present 1n an unfavorable orientation
with respect to the excavation face,
these will dominate the rock mass
behaviour. The shear strength of surfaces
1n rocks that are prone to deterioration
as a result of changes 1n moisture
content will be reduced 1f water 1s
present. When working with rocks 1n the
fair to very poor categories, a shift to
the right may be made tor wet conditions.
Water pressure 1s dealt with by effective
stress analysis.

STRUCTURE

SURFACE CONDITIONS

weathered surfaces
gs or fillings

oatin
or angular fragments

highly

h, slightly weathered, iron stained
pact ¢

Very rough, fresh unweathered surfaces

Smooth, moderately weathered and

altered surfaces
Slickensided,
with com

GOoD
POOR

DECREASING SURFACE QUALITY =>

Slickensided, highly weathered surfaces
with soft clay coatings or fillings

VERY POOR

GSI FOR HETEROGENEOUS ROCK MASSES SUCH
AS FLYSCH (Marinos. P and Hoek E., 2000)

From & description of the lithology, structure and
surface conditions (particularly of the bedding
planes), choose & box 1n the chart. Locate the
position 1n the box that corresponds to the condition
of the discontinuities and estimate the average value
of GSI from the contours. Do not attempt to be too
precise. Ouoting & range from 33 to 37 1s more
realistic than giving GSI = 35. Note that the
Hoek-Brown criterion does not apply to structurally
controlled failures. Where unfavourably oriented
continuous weok planar discontinuities are present,
these will domnate the behaviour of the rock mass.
The strength of some rock masses 1s reduced by the
presence of groundwater and this can be allowed for
by a slight shift to the right 1n the columns for fair,
poor and very poor conditions. Water pressure does
not change the value of GSI and 1t 1s dealt with by
using effective stress analysis.

COMPOSITION AND STRUCTURE

SURFACE CONDITIONS OF

DISCONTINUITIES

(Predominantly bedding planes)
VERY GOOD - Very Rough, fresh

unweathered surfaces

pact
ar

GOOD - Rough, slightly weathered

surfaces
POOR - Very smooth, occasionally

weathered and altered surfaces
slickensided surfaces with com

INTACT OR MASSIVE - intact
rock specimens or massive 1n
situ rock with few widely spaced
discontinuities

BLOCKY - well interlocked un-
disturbed rock mass consistin
o of cubical blocks formed by three

16208
XL 1ntersecting discontinuity sets

N\
8 VERY GOOD

A, /hick bedbied, very blocky sandstone

The elfect of pelitic coatings on the bedding
plones 1s mrumired by the conlinement of

the rock moss. In shollow i /s or s/oo
these bedding planes may cause structurally
controlled instobrlrty.

\ FAIR - Smooth, moderately
\

VERY BLOCKY - interlocked,
partially disturbed mass with
mult1-faceted angular blocks
formed by 4 or more joint sets

NN

L 77] e Silsstone P77 77) B Hook
' 5 V’ /ty shole ’/7///1/
i
4

K v

layers

6 si/tstone
or cloyey

( o

BLOCKY/DISTURBED/SEAMY -
folded with angular blocks
formed by many 1ntersecting
discontinuity sets. Persistence

W Fa Zoctonicolly delormed,
mtensively folded/ ouvl/ted,
sheored clayey shole or silestone
with broken and deformed

7 sandstone [ayers forming on

less folded then 1llustrated but
this does not change the strength,
Tectonic deformation, faulting and
loss of continuity moves these
categories to F and M,

1\
\\

gs or fillings with angul

fragments
sided or hl?hlg weathered surfaces

with soft clay coatings or fillings

VERY POOR - Very smooth, slicken-

coatin

N

of bedding planes or schistosity 4 olmost chootic structure

N
o

—

DISINTEGRATED - poorly 1nter-
locked, heavily broken rock mass
with mixture of angular and
rounded rock pieces

X G Unolis turbed silty
] or claysy shole weh

W) W, lectorvcolly dielormed silty

4

\\

/e 7 or cloyey shole lormwrg o 1
:;'/:::;‘:mov/my / m:mm.v»m« H
7 Kl layers /

XK

DN \Q\
NN \\8\

/
//

N\

X X4

<== DECREASING INTERLOCKING OF ROCK PIECES

LAMINATED/SHEARED - Lack of
blockiness due to close spacing
of weak schistosity or shear planes

<
>

Means deformation after tectonic disturbance

DATEs 8-19-16
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NCDOT BORE DOUBLE 10_GEO_BRDG0552_DF18313.2011461_BUNCOMBE_TEMP_BOREHOLES.GPJ NC_DOT.GDT 4/2/26

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 4

WBS DF18313.2011461 | TIP NOTIP | COUNTY BUNCOMBE | GEOLOGIST Stewman, C. E.

SITE DESCRIPTION TEMP REPLACE BRDG NO. 0552 OVER THE SWANNANOA RIVER AT AZALEA RD GROUND WTR (ft)
BORING NO. EB1-A STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. N/A
COLLARELEV. 2,020.6 ft TOTAL DEPTH 20.0 ft NORTHING 685,024 EASTING 961,306 24 HR. N/A

WBS DF18313.2011461 TIP NOTIP COUNTY BUNCOMBE GEOLOGIST Stewman, C. E.

SITE DESCRIPTION TEMP REPLACE BRDG NO. 0552 OVER THE SWANNANOA RIVER AT AZALEA RD GROUND WTR (ft)
BORING NO. EB1-B STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. N/A
COLLARELEV. 2,019.3 ft TOTAL DEPTH 18.4 ft NORTHING 685,019 EASTING 961,290 24 HR. 4.0

DRILL RIG/HAMMER EFF./DATE AFO8963 CME-550X 84% 04/26/2024

| DRILL METHOD  NW Casing w/ SPT

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE AFO8963 CME-550X 84% 04/26/2024

DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Automatic

DRILLER Coffey, Jr., C.

START DATE 03/25/26

COMP. DATE 03/25/26

| SURFACE WATER DEPTH N/A

DRILLER Coffey, Jr., C. START DATE 03/24/26

COMP. DATE 03/24/26

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
2025 - 2020 20193 GROUND SURFACE 0.0
1 - T T F ALLUVIAL
1 - T |- r BROWN SILT-SAND w/ LOOSE
1 r T - r SUB-ANGULAR GRAVELS (A-2)
2020 1 0 F 20206 GROUND SURFACE 09 | 2015 T - V| 1 *+FLOOD MATERIAL*
N i — ALLUVIAL 2,0143T 50 ! n
1 - - TAN, BROWN SILT-SAND w/ TR. GRAVELS ¥ 5T 5 3 ‘o . M -
] I R S I *2 I I TiTLTLTIBOULDER? L or0s ba
2015 2186+ 80 1 B I R R N 2010 1 T ) 2010 SAPROLITE —r
] L J P M - IN'OUT COBBLES & BOULDERS 200090100 oot : ! - . WHITE, GRAY V. STIFF SL. MICACEOUS
' R s § i T . .. M L SAND-SILT w/ TR. GARNETS (A-4)
] L P 2,011.9 8.7 1 . Loy i
: SAPROLITE :
201064 10.0 S S L 1 . . : INJOUT HARDER SEAMS
2010 - 73 (77102 ! ® 20099  BLACK, BROWN HARD V. MICACEOUS 10.7| | 2005 =+ 150 — 3| L
] .~ Jooo.7 [ 20086 SAND-SILT w/ MnO SEAMS (A4) [ 129 2004.3] 11| - ) " L
] N . C \ WEATHERED ROCK I i . R, -
1 -3 - - WEATHERED ROCK SEAM | T B - - - *++|NJOUT HARDER SEAMS
2005 (20056180 | T T T . - | GRAY, BROWN SL. MICAGEOUS SEV. - | 20009184 60/0.0®1 20008 CRYSTALLINE ROCK =
] o] .*39. M L L WEATHERED ROCK w/ MnO SEAMS _| GRAY MUSCOVITE-BIOTITE GNEISS
] oo i BLACK BRO V?QPHS&%T;E MICAGEOUS (ASHE METAMORPHIC SUITE)
E - b g o 20007 SAI\]D-SILT w/ MnO SEAMS (A4) 199 Boring Terminated WITH STANDARD
200063200 | i PN L 2,000. N GUT WA SEAMa ) PENETRATION TEST REFUSAL at

CRYSTALLINE ROCK
GRAY MUSCOVITE-BIOTITE GNEISS
(ASHE METAMORPHIC SUITE)
Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 2,000.6 ft IN CRYSTALLINE ROCK

Elevation 2,000.9 ft ON CRYSTALLINE
ROCK (MUSCOVITE-BIOTITE GNEISS)




NCDOT BORE DOUBLE 10_GEO_BRDG0552_DF18313.2011461_BUNCOMBE_TEMP_BOREHOLES.GPJ NC_DOT.GDT 4/2/26

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 5

WBS DF18313.2011461 | TP NOTIP | county BUNCOMBE

| GEOLOGIST Stewman, C. E.

WBS DF18313.2011461 | TIP NOTIP | COUNTY BUNCOMBE | GEOLOGIST Stewman, C. E.

SITE DESCRIPTION TEMP REPLACE BRDG NO. 0552 OVER THE SWANNANOA RIVER AT AZALEA RD GROUND WTR (ft)
BORING NO. B1-A STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. N/A
COLLARELEV. 2,016.1ft TOTAL DEPTH 44.7 ft NORTHING 684,939 EASTING 961,360 24 HR. 1.5

SITE DESCRIPTION TEMP REPLACE BRDG NO. 0552 OVER THE SWANNANOA RIVER AT AZALEA RD

BORING NO. B1-A STATION N/A OFFSET N/A ALIGNMENT N/A

COLLARELEV. 2,016.1 ft TOTAL DEPTH 44.7 ft NORTHING 684,939 EASTING 961,360

GROUND WTR (ft)
0 HR. N/A
24 HR. 15

DRILL RIG/HAMMER EFF./DATE AFO8963 CME-550X 84% 04/26/2024 | DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./DATE AF08963 CME-550X 84% 04/26/2024 DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Coffey, Jr., C. START DATE 03/23/26 COMP. DATE 03/23/26 | SURFACE WATER DEPTH N/A

DRILLER Coffey, Jr., C. START DATE 03/23/26 COMP. DATE 03/23/26

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION CORE SIZE NXWL TO;A'N' RUN 1871t S
() 0.5ft | 0.5ft | 0.5t NO. | voll 6 | eev DEPTH (it RUN DRILL L
: : : 2 = E'(-ftE)V ELEV DE(E)TH R(g;" RATE [REC-TRAD| SEMP [REC.TRADT o DESCRIPTION AND REMARKS
(ft) (Minfft) | % % i % % | G| ELEV.(ft) DEPTH (ft)
2020 | 99009 Continued from previous page
T C TOOT 037 [ 210738 [ i CRYSTALLINE ROCK (continued)
. . 0 0, \ 2
1 - T 250110 | 103%] 38% i
T L 2016.1 GROUND SURFACE 0.0 1,986.4T 29.7 2:26/1.0 -
2015 1 T LT v B ALLUVIAL 1985 I 5.0 |4:31/1.0 | (4.9) | 4.2) %:j‘_
1 B BROWN SILT-SAND w/ SUB-ANGULAR T 2:55/1.0 | 98% | 84% A
1 B GRAVELS AND COBBLES (A-2) T gfgﬂ 8 2
. B 1~
T S - 19814 34.7 3:29/1.0 o
20111 50 o
2010 60701 :F BOULDER® - INJOUT COBBLES / BOULDERS 1980 T 50 [ 20010 | (5.0) | 4.0) 7t
4 - T 2:40/1.0 |100% | 80% %/‘f—
T - r T 3:12/1.0 r
T L [ 2,006.9 9.2 P 3:59/1.0 %:f:
20061100 L - SAPROLITE S R o Tae a7 s
2005 I 6 | 21 | 18 o M _ TAN, WHITE MED. STIFF SL. MICACEOUS 1975 I 0 | 229/1.01 (4.9) | (4.7) .
i SAND-SILT (A-4) 2:44/1.0 | 98% | 94% >y
1 R Pl - T 2:46/1.0 i
1 T i C T 3:50/1.0 S
. 1,971.41 44.7 3:30/1.0 2 19714 44.7
200111 150 { } ] @0 || == - e ——— - — ek z
2000 6 2 [ 4 |Ld - M i INOUT HARDER SEAMS T F Boring Terminated at Elevation 1,971.4 ft IN CRYSTALLINE ROCK
T Y P U ] N T ~ (MUSCOVITE-BIOTITE GNEISS)
T - - - - - *+|NJOUT HARDER SEAMS 1 L
190611 200 A I I N B [ 1.996.1 20.0 T -
1995 4 PERN SO 0] S R i ° oo WEATHERED ROCK — 201 T -
T i C BROWN, BLACK SL. MICACEOUS SEV. | T i
T - : |, _WEATHERED ROCK w/ MnO SEAMS _ | 1 L
1990 -2 1] 250 5000 I P -65,0-09 S R -I R Y] WHITE HARD SL. MICACEOUS 250 I i
I - : Zn SAND-SILT (A4 =+ -
(P
T & *=4|NJOUT SAP / WEATHERED ROCK © 1 L
1 iy SEAMS THROUGHOUT S i C
1 =i CRYSTALLINE ROCK ~ T -
1985 T ST MUSCOVITE - BIOTITE GNEISS (ASHE 5 T -
T %ff N METAMORPHIC SUITE) 2 T N
I ) SLIGHT TO V. SLIGHT WEATHERING, 9 T r
I 2 HARD ROCK WITH MOD. CLOSE ol I C
1 A FRACTURE SPACING g I C
1980 I 2l z T i
I T 2 I [
4 %- % 4 L
1975 I A & I '_
I : T -
- Z > n_l - -
T 57 19714 47| & + L
T B Boring Terminated at Elevation 1,971.4 ft IN = T B
T — CRYSTALLINE ROCK ] - —
1 C (MUSCOVITE-BIOTITE GNEISS) 2 T -
1 i g 1 L
2
1 i 3 1 L
T L e T L
1 i 2 1 i
4 | ]
1 - 3 1 L
1 L vy 1 N
1 | a
1 i o 1 L
4 L 83 1 L
Q
1 L Q I L
4 L o
1 i ) 1 i
1 L 2 1 L
1 | O]
T — o I r
1 i w T N
-
1 i 2 1 L
2
1 i 3 1 L
4 - [a] 4 -
w
1 L y I L
- - [o] 1 -
1 | o
o 1 L
+ - o 4 -
o
1 i o 1 L
p=4




SHEET 6
DF18313.2011461/BUNCOMBE BRIDGE NO. 0552

CORE PHOTOGRAPHS

B1-A B1-A
BOX 1: 26.0 - 34.7 FEET BOX 2: 19.8 - 24.8 FEET
GSI: 50 - 60 GSI: 55 - 65
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GEOTECHNICAL BORING REPORT

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 7

BORE LOG
WBS DF18313.2011461 |TIP NOTIP | county BUNCOMBE | GEOLOGIST Stewman, C. E.
SITE DESCRIPTION TEMP REPLACE BRDG NO. 0552 OVER THE SWANNANOA RIVER AT AZALEA RD GROUND WTR (ft)
BORING NO. B1-B STATION N/A OFFSET N/A ALIGNMENT N/A OHR.  Caved
COLLARELEV. 2,015.2 ft TOTAL DEPTH 39.0 ft NORTHING 684,931 EASTING 961,341 24HR.  Caved

WBS DF18313.2011461 | TIP NOTIP | COUNTY BUNCOMBE | GEOLOGIST Stewman, C. E.

SITE DESCRIPTION TEMP REPLACE BRDG NO. 0552 OVER THE SWANNANOA RIVER AT AZALEA RD GROUND WTR (ft)
BORING NO. B1-B STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. Caved
COLLARELEV. 2,015.2 ft TOTAL DEPTH 39.0 ft NORTHING 684,931 EASTING 961,341 24 HR. Caved

DRILL RIG/HAMMER EFF./JDATE AFO8963 CME-550X 84% 04/26/2024

DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE AFO8963 CME-550X 84% 04/26/2024

DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

DRILLER Coffey, Jr., C.

START DATE 03/19/26

COMP. DATE 03/19/26

| SURFACE WATER DEPTH N/A

DRILLER Coffey, Jr., C.

START DATE 03/19/26

COMP. DATE 03/19/26 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EI(_ftE)V ELEV DE(E)TH . »s o s 00 SOIL AND ROCK DESCRIPTION CORE SIZE NXWL TOTRAI’\_l RUN 22.0ft S
(ft) 0.5ft 0.5ft NO. MOI RUN L
: ' ' ELEV| gl gy |PEPTH| RUN REC. | RQD | SAMP. | Rec. 0 DESCRIPTION AND REMARKS
(ft) @ | () @ | @ NO. )
(ft) % % % G
2020 998.1 Continued from previous page
1 C }Sgg-é: 1;-8 2.0 N1%8§t1)'85 (0.7) | (0.4) ?_ 1,998.2 CRYSTALLINE ROCK 17.0
=i A 0, 0, 1
T - 1005 50| 13910 fre 4 18% a0
1 i _ U \1:41/1:0/] (2.4) | (0.4) -
2015 + C GROUND SURFACE 0.0 . 1:14/1.0 | 48% [ 7% s
s - ] 1:20/1.0 A
T i ALLUVIAL 1:28/1.0 7%
T C BROWN SILT-SAND w/ ANGULAR 1,991.2T 24.0 1:40/1:0 e
I i GRAVELS AND COBBLES (A-2) 1990 A 5.0 ];‘1‘3 /1-0 @0) | (1.3) f;;'_
2010 2.0109 43 0004 _.._.10(.)/0.2‘ w L ] 1520/1:0 80% | 26% ln///'
T ) 28 r ] 1:31/1.0 =
1 R L 1:33/1.0 s
1 1. i 1,986.2T 29.0 1:47/1.0 P
+ S P P B et 83| | 1985 ] 5.0 | 1:45/1.0 | (5.0) | (4.8) A
20059] 93 T . C SAPROLITE i 1:58/1.0 | 100% | 96% A
2005 1 121 6 3| o M L DRK BROWN, BLACK SAND-SILT w/ MICA ] 2:14/1. =i
1 A< i 2:11/1.0 o~
1 T G B 1,981.2T 34.0 2:47/1.0 2N
1 il L 13.0| |1980 i 5.0 gzg?ﬂ.g (5.0) | (4.4 A
S e - : T - 0 0, A
2000 20009 14.3 61 |29/0.2 B T WEATHERED ROCK 1 S [100% ) 88% ,' Zr
7 100/0.7 ~ DRK BROWN, BLACK SEV. WEATHERED 1 -
1,998271 170 | o 7 1.998.2 ROCK w/ MICA 17.0 1,976.2T 39.0 21,9762 39.0
p0/0.05 | 600.05 gr?f_ CRYSTALLINE ROCK Boring Terminated at Elevation 1,976.2 ft IN CRYSTALLINE ROCK
1995 i MUSCOVITE - BIOTITE GNEISS (ASHE (MUSCOVITE-BIOTITE GNEISS)
=1 METAMORPHIC SUITE)
Z
4
Z
1990 S
“n
/=
|~
1985 <"
/=
/=
1980 S
“n
L 1.976.2 39.0

Boring Terminated at Elevation 1,976.2 ft IN
CRYSTALLINE ROCK
(MUSCOVITE-BIOTITE GNEISS)




SHEET 8
DF18313.2011461/BUNCOMBE BRIDGE NO. 0552

CORE PHOTOGRAPHS

B1-B B1-B
BOX 1: 17.0 - 31.1 FEET BOX 2: 31.1 -39.0 FEET
GSI: 30 -40 GSI: 50 - 60
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NCDOT BORE DOUBLE 10_GEO_BRDG0552_DF18313.2011461_BUNCOMBE_TEMP_BOREHOLES.GPJ NC_DOT.GDT 4/2/26

GEOTECHNICAL BORING REPORT
BORE LOG

WBS DF18313.2011461 | TIP NOTIP | COUNTY BUNCOMBE | GEOLOGIST Stewman, C. E.

SITE DESCRIPTION TEMP REPLACE BRDG NO. 0552 OVER THE SWANNANOA RIVER AT AZALEA RD GROUND WTR (ft)
BORING NO. EB2-A STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. N/A
COLLARELEV. 2,020.0 ft TOTAL DEPTH 15.0 ft NORTHING 684,839 EASTING 961,425 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE AFO8963 CME-550X 84% 04/26/2024

| DRILL METHOD  NW Casing w/ SPT

HAMMER TYPE Automatic

DRILLER Coffey, Jr., C.

START DATE 03/10/26

COMP. DATE 03/10/26

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 2 50 » 1001 | No. | /moi| G | ELEv. i) DEPTH (ft)
2025 |
2020 T [ 2,020.0 GROUND SURFACE 0.0
T T - - B ALLUVIAL
1 Sl . . B BROWN, HARD SAND-SILT w/TR.
1 - ) . i ROUNDED PEBBLES (A-4)
2015 | 20150 50 S PO : L **IN/OUT COBBLES/SMALL BOULDERS**
T 10 [ 30 | 26 *56_ M i
T S | 20120 8.0
1 .. N SAPROLITE
2010 | 2.010.0] 100 L 1 L BROWN-BLACK, V. MICACEOUS,
T B 9 [ 33 o M i SAND-SILT, w/MnO SEAMS T/O (A-4)
1 1. B
1 N B
20050 150 0 e o [ 2,005.0 15.0
60/0.0 60/0.0 CRYSTALLINE ROCK

V. HARD, MUSCOVITE-BIOTITE GNEISS
Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 2,005.0 ft ON CRYSTALLINE
ROCK (MUSCOVITE-BIOTITE GNEISS)

SHEET 9



GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 10

WBS DF18313.2011461 | TIP NOTIP | COUNTY BUNCOMBE | GEOLOGIST Stewman, C. E. WBS DF18313.2011461 | TIP NOTIP | COUNTY BUNCOMBE | GEOLOGIST Stewman, C. E.
SITE DESCRIPTION TEMP REPLACE BRDG NO. 0552 OVER THE SWANNANOA RIVER AT AZALEA RD GROUND WTR (ft) | | SITE DESCRIPTION TEMP REPLACE BRDG NO. 0552 OVER THE SWANNANOA RIVER AT AZALEA RD GROUND WTR (ft)
BORING NO. EB2-B STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. N/A | | BORING NO. EB2-B STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. N/A
COLLAR ELEV. 2,020.4 ft TOTAL DEPTH 24.8 ft NORTHING 684,826 EASTING 961,407 24 HR. 6.3 COLLAR ELEV. 2,020.4 ft TOTAL DEPTH 24.8ft NORTHING 684,826 EASTING 961,407 24 HR. 6.3
DRILL RIG'HAMMER EFF./DATE AF08963 CME-550X 84% 04/26/2024 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE AF08963 CME-550X 84% 04/26/2024 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic
DRILLER Coffey, Jr., C. START DATE  03/09/26 COMP. DATE 03/09/26 | SURFACE WATER DEPTH N/A DRILLER Coffey, Jr., C. START DATE 03/09/26 COMP. DATE 03/09/26 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| £ gy |DEPTH 0 SOIL AND ROCK DESCRIPTION CORE SIZE NXWL TOTAL RUN 13.8 ft
® | @) (f) | o5t | 0.5 | 0.5 | |0 25 50 75 100 | No. [ Aol & etev] RN Togprrl run | DRILL RUN savp. | oSTRATA T
t | ELEV t ft | RATE R('ffg- R(%D NO. R('ffg- R(%D o DESCRIPTION AND REMARKS
® 1w [ ®]® ) vy | F D 1R 1% e
2025 2009.4] Continued from previous page
i 20094+ 110 | 38 | 2:17/0.8 | (3.5) | (1.3) 7= CRYSTALLINE ROCK
i . 3:03/1.0 | 929% | 34% ;r't; MUSCOVITE - BIOTITE GNEISS (ASHE METAMORPHIC SUITE)
i 200561 14.8 3:00/1.0 1= LIGHT TO DARK GRAY, MODERATE TO SLIGHT WEATHERING,
. 2,020.4 GROUND SURFACE 00| [ 2005 P22 = 2:07/1.0 A MEDIUM HARD WITH CLOSE TO MOD. CLOSE FRACTURE SPACING
2020 - -1 5.0 | 1:25/1.0 | (5.0) | (3.0) 1= (continued)
7 ALLUVIAL 1 1:20/1.0 | 100% | 60% 2
. BROWN V. DENSE SILT-SAND w/ i 1'53/1.0 a5
4 GRAVELS (A-2) 1 2:03/1.0 7.
N Jo00 20006 198 1:37/1.0 -
2015 ] 4 5.0 | 2:34/1.0 | (4.3) | (21) 7
. 14114 28 \v4 *+|NJOUT BOULDERS @6.2 . 111910 | 86% | 42% -~
] . 2:16/1.0 7
1 i 20123 8.1 ] 3:01/1.0 >
1 SRR B TG SAPROLITE 1,995.61 24.8 3:48/1.0 L 19956 248
2010 |2.0104T 10.0 R I R IR S § L 2,0104 BLACK, BROWN HARD SAND-SILT w/ MnO _10.0 Boring Terminated at Elevation 1,995.6 ft IN CRYSTALLINE ROCK
60/0.1 T U T I S5 SEAMS (A-4) (MUSCOVITE-BIOTITE GNEISS)
;;? “*INJOUT SAP / WEATHERED ROCK
7 SEAMS
o CRYSTALLINE ROCK
2005 ~ MUSCOVITE - BIOTITE GNEISS (ASHE
o METAMORPHIC SUITE)
7 LIGHT TO DARK GRAY, MODERATE TO
4 SLIGHT WEATHERING, MEDIUM HARD
2000 7 WITH CLOSE TO MOD. CLOSE
#ff FRACTURE SPACING
'.'; 1,995.6 248

Boring Terminated at Elevation 1,995.6 ft IN
CRYSTALLINE ROCK
(MUSCOVITE-BIOTITE GNEISS)




SHEET 11
DF18313.2011461/BUNCOMBE BRIDGE NO. 0552

CORE PHOTOGRAPHS

EB2-B EB2-B

BOX1: 11.0 -19.8 FEET BOX 2: 19.8 - 24.8 FEET
GSI: 35-45 GSI: 50 - 60
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NCDOT BORE DOUBLE 10_GEO_BRDG0552_DF18313.2011461_BUNCOMBE_TEMP_BOREHOLES.GPJ NC_DOT.GDT 4/2/26

GEOTECHNICAL BORING REPORT
BORE LOG

WBS DF18313.2011461 | TIP NOTIP | COUNTY BUNCOMBE | GEOLOGIST Stewman, C. E.

SITE DESCRIPTION TEMP REPLACE BRDG NO. 0552 OVER THE SWANNANOA RIVER AT AZALEA RD GROUND WTR (ft)
BORING NO. RW-1 STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. N/A
COLLARELEV. 2,020.6 ft TOTAL DEPTH 18.2 ft NORTHING 684,816 EASTING 961,457 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE AFO8963 CME-550X 84% 04/26/2024

| DRILL METHOD  NW Casing w/ SPT

HAMMER TYPE Automatic

DRILLER Worley, J. D.

START DATE 03/10/26

COMP. DATE 03/10/26

| SURFACE WATER DEPTH N/A

ELEV
(ft)

DRIVE
ELEV

()
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SOIL AND ROCK DESCRIPTION
DEPTH (ft)

2025

2020

2015

2,020.6

GROUND SURFACE 0.0|

50

2010

2,015.64

2,010.64

16

38

26

2005

2,005.6

20024

47

32

68/0.1

P =

60/0.0

} 100/6.61

2,011.9

ALLUVIAL
FLOOD DEPOSITS, TAN-BROWN, DENSE
SILT-SAND w/SUB-ROUNDED GRAVELS
(A-2)

**IN/OUT COBBLES/SMALL BOULDERS**
8.7

2,005.6

SAPROLITE
BLACK-BROWN, V. MIC., SOFT SAND-SILT
w/MnO PRESENT (A-4)

15.0

SN

2,002.4

WEATHERED ROCK
BLACK-BROWN, SEV. WEATHERED MICA
GNEISS w/MnO SEAMS 18.2

CRYSTALLINE ROCK
V. HARD, MUSCOVITE-BIOTITE GNEISS
Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 2,002.4 ft ON CRYSTALLINE
ROCK (MUSCOVITE-BIOTITE GNEISS)
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