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FROEHLING & ROBERTSON, INC.
Engineering Stability Since 1881

2505 Hutchison-McDonald Read
. Charlotte, North Carolina 28269
1881 T 704.596.2889 | F 704.596.3784
NC License #F-0266
November 25, 2014

Mr. Hardy Willis, P.E.

Vaughn & Melton Consulting Engineers
1318-F Patton Avenue

Asheville, North Carolina 28806

Re: Subsurface Exploration and Culvert Foundation Design Recommendations
Structure No. 440073 on SR 1125 over Mud Creek
WBS Element No.:  145P.20451.1

Tip No.: N/A

County: Henderson

F&R Project No.: 635-0082
Dear Mr. Willis,

Froehling & Robertson, Inc. (F&R) has completed the subsurface exploration and culvert
foundation design recommendations for the new structure proposed on SR 1125 over Mud
Creek. This work was performed in general accordance with F&R’s Proposal No. 1363-164G,
dated August 9, 2012. Contained herein are the foundation recommendations, Structure
Subsurface Investigation Report, and supporting documentation.

Please do not hesitate to contact us if you have any questions regarding this report or if you
need additional services.

Sincerely,

FROEHLING & ROBERTSON, INC. o gussaem,g’
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FOUNDATION RECOMMENDATIONS

Structure No, 440073 on SR 1125 over

WBS # 14SP.20451.1 DESCRIPTION
Left Prong of Mud Creek
TIP No. N/A
COUNTY Henderson
SEAL 10000g,
STATION 13+13.00 -L- RO "
< CAR ¥,
SOCesdr iy %
) o® %o,
§ t‘.‘u ? ’O ..-7 l"'-
S i seaL i OB
INITIALS DATE = 2 : =
= % 026017 § §
DESIGN DMB Nov-14 2 % d 2
o ° g o
CHECK MIW | Nov-14 AR f‘,{ijg\!E?’w"“ 0_5':’-‘
REVISED g
Hpasfiy
STRUCTURE STATION FOUNDATION TYPE FAETORED MISCELLANEQUS DETAILS
RESISTANCE
1@ 294" x9'-0" .
; Culvert on Foundation -
ABC w/ Sills and 13+13.00 G i : N/A Invert Elevation: 2,114.2 ft. at Centerline
- Baffles Conditioning Material

NOTES ON PLANS:

1)

Excavate 1 foot below culvert and footing and replace with foundation conditioning material in accordance with

Article 414-4 of the Standard Specifications.

COMMIENTS:

Recommend including 25 cubic yards of excavation of very loose foundation soils as a contingency item to be used

1)

2)

at the discretion of the Engineer.

Recommend additional 25 cubic yards of foundation conditioning material to be used as backfill for the foundation

undercut.




APPENDIX B

STRUCTURE SUBSURFACE INVESTIGATION REPORT



DRAWN BY:

N.C. 145P.20451.1 1

STATE | ETATE PROIECT REFERENCE NO. | PHiET | pooal

7

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _148P.204511 F.A. PROJ. NA
COUNTY _ Henderson

PROJECT DESCRIPTION Culvert No. 440073 on SR 1125 (Berea Church Road)
over Mud Creek

CONTENTS . o PERSONNEL

SHEET DESCRIPTION C. Boyce
| TITLE SHEET J. McKay

2, 2A LEGEND
3 SITE PLAN M, Brewer, E.I,
4 BORING LOCATION PLAN

5-6 BORE LOG REPORTS

INVESTIGATED BY_FE&R, Inc.

CHECKED BY___ M. Walko, P.E.

SUBMITTED BY___FE&R, Inc.

DATE November 2014

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES,
THE VARIOUS FIELD BORMNG LOOS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE M. C,DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (819} 707-6850, NEITHER THE SUBSURFACE PLANS AMD REPORTS, NOR THE FIELD BORING LOGS., ROCK CORES, OR SO TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED DN A GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY HOT NECESSARILY

REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (M-FLACE) TEST DATA CAN BE
RELIED OM DMLY 10 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 INVESTICATION. THESE WATER LEVELS OR SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TVIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER MON-CLIMATIC FACTORS,

THE BIDDER OR CONTRACTOR 15 CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE PRELIMNARY ONLY AND M MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDMG

ANO CONSTRUCTION PURPOSES, REFER TO THE COMSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT DR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE MVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE DEPARTMENT AS TD THE TYPE OF MATERIALS AMD CONDITIONS TO BE EWCOUMTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TG MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEWS NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENGOUNTERED ON THIS PROJECT, THE
COMTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOLNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE [NFDRMATION,

Lk}
R
(/
- Q'“’\.--cfﬂ.ﬁo( "a
NCTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE M. C, DEPARTMENT ESSI ¢ qe‘
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS, O¢ ? ‘—
' 4

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

SPECIFICATIONS, CR CONTRACT FOR THE PROJECT.

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
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CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE, ‘.
$
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M., Brewer, E.I,
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DIVISION

PROJECT REFERENCE NO. SHEET NOD.

14SP,20451.) 2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
OF HIGHWAYS

GEOTECHNICAL ENGINEERING
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

UNIT

SOIL DESCRIPTION

GRADATION

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

18@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTD T2@8, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTD SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
A5 MINERALOGICAL COMFOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLEY

VERY STIFF, GRAY,SUTY CLU, MNST WiTH BTERBEDDED FIRE SAD LAYERS RIHLY PLASTIC, A-T-6

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

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

ANGULARITY OF GRAINS

THE ANGULARITY QR ROUNDNESS OF SOIL GRAINS 1§ DESIGNATED BY THE TERHS ANGULAR,
SUBANGLL AR, SUBROUNDED, OR ROUNDED.

MINERALOGICAL COMPOSITION

SOIL _MOISTURE - CORRELATION OF TERMS

CT - CORING TERMINATED

S0IL MOISTURE SCALE FIELD MDISTURE
ATTERBERG LIMITS! DESCRIFTION GUIDE FOR FIELD MGISTURE DESCRIPTION

OMT - DILATOMETER TEST
OPT - DYNAMIC PENETRATION TEST
e = voID RATIO

NP - NON PLASTIC

ORG, - ORGANIC

PMT - PRESSUREMETER TEST
SAP. - SAPROLITIC

SOY. - SANOY

SL.- SILT, SILTY

SLI, - SLIGHTLY

TCR - TRICONE REFUSAL

SOIL LEGEND AND AASHTO CLASSIFICATION
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS T — MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC, ARE USED IN DESCRIPTIONS
CLASS. (< 957 PASSING 2081 (> 357 PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.
GROLP a1 [aa ] a-2 a4 [ A5 [AE [ A7 ael, a2 [ A4, 5B COMPRESSIBILITY
CLASS.  [A-l-a]A-I-b -2-4]4-2-6]4-2-6]4-2-7 ara| A3 [AB A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31
poen T T B = MODERATELY COMPRESSIBLE Llouto LIMIT EQUAL TO 31-58
SYMBOL B3a8dacosd R HIGHLY COMPRESSIBLE LIGUIO LIMIT GREATER THeN 5@
% PASSING i PERCENTAGE OF MATERIAL
*18 50 KX ORANULAR MUCK, GRANULAR  SILT - CLAY
48 |38 Hx|sa Mx|st e S0ILS g:]‘?l:{S PEAT OROANIC MATERIAL SOILS S01LS OTHER MATERIAL
= 2g (15 Hx|25 Mx[1a Mx|25 kx|as ux|as mxfas mxae M fas 36 Hafas me TRACE OF DAGANIC MATTER 2 - 3% a-5% TRACE 1- 1%
LITTLE ORGANIC MATTER 3-82 5 - 327 LITTLE 10 - 20%
LIouID LIKIT 40 M| 41t [4m |4l bod |4 bix |40 1 [0 mx[ 41 B0 S0ILS WITH MODERATELY ORGANIC 8 - 0% 12 - 20% SOME 20 - 35%
PLASTIC IMOEX | & MX NP (18 MX 1@ ML KN (1 HN (1@ MX 18 BX[ILHN 1M LITTLE OR HIGHLY HIGHLY DRGANIC ey >20% HIGHLY 35% AND ABOVE
GROUP INDEX [ 3 T T T T r:ggﬁﬁ?;EﬂF DRGANIC GROUND WATER
501LS
USUAL TYPES|STONE FRASS.| o | o) vy om cLavey | sty | cLaver ORGANIC T WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
OF HAJDR  [GRavEL, Mo e | sg MATTER
WATERIALS | &ap  [S°ND[ GRAVEL AND SeND | SO h AN STATIC WATER LEVEL AFTER 24  HOURS
TEN, BATING P
a5 A EXCELLENT TO GOOD FAIR TO POOR Fg'lJF'l:l RTEJ POOR | UNSUITABLE Mew PERCHEQ WATER, SATURATED ZONE, OR WATER BEARING STRATA
SUBGRADE
SPRING OR SEEP
Pl OF A-7-5 SUBGROUF 1S = LL - 38 tPI OF A-7-6 SUBGROUP IS >LL - 3@ OJUUL'
CONSISTENCY OR DENSENESS MISCELLANEDQUS SYMBOLS
RANDE OF STANDARD RANGE,_OF UNCONFINED 1 TEST BORING
PRIMARY SOIL Type |  FORPACTNESS OR ) peNEvRaTION AESISTENCE| — COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) Qm ot TEST BORING '$— WF;S,_-DRE W
EON3ISTENCY (N-VALUE) CTONS/FT_) WITH SOIL DESCRIPTION var PHT
SPT N-VALUE
GENERALLY “EEZD'EE”SE ) ;40 o SOIL SYMBOL @ AUGER BORING O
GRANULAR
MATERIAL MEDIUM DENSE 18 T0 30 A ARTIFICIAL FILL (AF)OTHER _Q_ CORE BORING @ED— SPT REFUSAL
INON-COHESIVE) DENSE 3@ 10 50 THAN ROADWAY EMBANKMENT
VERY DENSE 25t "0  MONITORING WELL
e
TR = = — INFERRED SOIL BOUNDARY
GENERALLY SOFT 2704 8,25 10 Q58 == INFERRED ROCK LINE A PIEZOMETER
SILT-CLAY MEDIUM STIFF iT0 8 8.5 TO 1.0 = INSTALLATION
MATERIAL STIFF 871015 1 70 2 AT wpet  ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR
(COHESIVE) VERY STIFF 15 10 3@ 2T0 4 O INSTALLATION
HARD 3@ >4 25/025 DIF & DIP DIRECTION OF
ROCK STRUCTURES (@ CONE PENETROMETER TEST
TEXTURE OR GRAIN SIZE
U.5. 870, SIEVE SIZE 4 1] 4a 58 200 27e L] SOUNDING ROD
CPENING (MM) 476 200 BA42 025 @75 9.053
ABBREVIATIONS
BOULDER COBBLE GRAVEL ES::EE ;E:a% SILT CLAY AR - AUGER REFUSAL FRAGS. = FRAGMENTS w - MOISTURE CONTENT
(BLOR. (cos.) (GRS (LA BG B 5L L 8T - BORING TERMINATED HI - HIGHLY V - VERY
e - CL. - CLAY MED. - MEDIUM WEA, - WEATHERED
GRAIN MM 305 78 28 L 0.0% e.aes CPT - CONE PENETRATION TEST MICA, - MICACEQUS ¥ - UNIT WEIGHT
s1IZE N 12 a €SE. - COARSE MaD, ~ MODERATELY

s+ DRY UNIT EIGHT

SAMPLE ABRREVIATIONG
§ - BULK

S5 - SPLIT SPOON

ST - SHEL8Y TUBE

RS - ROCK

RT - RECOMPACTED TRIAXIAL

CBR - CALIFORNIA BEARING
RATIO

EOQUIPMENT USED ON SUBJECT PROJECT

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BRAWN, BLUE-GRAY},
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED 7O DESCRIBE APPEARANCE.

- SATURATED - USUALLY LIOUID) VERY WET, USUALLY EMBANK, - EMBANKMENT
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE
L | Lioum LT F0S3, - FOSSILIFEROLS
siastic FRAC, = FRACTURED, FRACTURES
BATOE e SEMISOLIN REQUIRES DRYING TO
o ATTAIN OPTIMUM MOISTURE
pl L PLasTIC LIMIT
DRILL UNITS:
M OPTIMUM MOISTURE - MOIST - M} SOLID; AT OR NEAR OPTIMUM MOISTURE I:l
Ll SHAINKAGE LIMIT MOBILE B+
REQUIRES ADDITIONAL WATER TO |
- DRY - (D! ATTAIN OPTIMUM MOISTURE ] skesi X
PLASTICITY CHE: AR |
PLASTICITY INDEX D DRY STRENGTH O
NONPLASTIC a-5 VERY LOW O e
LOW PLASTICITY 615 SLIGHT [l
MED. PLASTICITY 16-26 MEDIUM
HIGH PLASTICITY 26 OR MORE HIGH (] rosTase HaisT ]
COLOR 0 O

AQVANCING TOOLS:

CLAY BITS

HAMMER TYPEx

AUTOMATIC D MANUAL

E* CONTINUOUS FLIGHT AUGER
8"HOLLOW AUGERS

HARD FACED FINGER BITS
TUNG,-CARBIDE INSERTS

CORE SIZE:
-
R

VANE SHEAR TEST

g
casing || W/ ADVANCER T
TRICONE *STEEL TEETH [] rost woe nicoza
TRICONE * TUNG,~CARB, ] Hano aucer
po— E SOUNDING ROD

REVISED 09/23/09
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

ROCK DESCRIPTION

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL 15 PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO QR LESS THAN @, FOOT PER 62 BLOWS.
IN NON-COASTAL PLAIN HATERIAL. THE TRANSITION BETWEEN SCIL AND ROCK 15 OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:
7

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 160
ROCK (WR! BLOWS PER FOOT IF TESTED, ’

CRYSTALLINE %ﬁ FINE T0 COARSE GRAIN IGNEQOUS AND METAMDAPHIC ROCK THAT

RACK IrRY J.‘f GNEISS, GARBAN, SCHIST, ETC.

ALLUVIUM ¢ALLUV.) - 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.

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

OR HAVING A NOTABLE PROPOATION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC,
ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREQUS [CALC.) - SOILS THAT COMTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

1 WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE,
>,

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN

NON-CRYSTALLINE

SEDIMENTARY ROCK THAT wOULD YEILD SPT REFUSAL IF YESTED, ROCK TYPE

ROCK {NCAI ——| INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL _PLAIN I COASTAL PLAIN SEDIMENTS CEMENTEQ INTO ROCK, BUT MAY NOT YIELD
SEDIMENTARY ROCK | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTOME, SANOSTONE, CEHENTED
icP) —L | sWFLL REDS,ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNDER

HAMMER [F CRYSTALLINE.
VERY SLICHT ROCK CGENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF QPEN,

V¥ SLIa CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY., ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE,
SLI1GHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLDRATION EXTENDS INTO ROCK UP TO

{5LL) 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. [N GRANITOID ROCKS SOME-OCCASIONAL FELDSPAR
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNOER HAMMER BLOWS.

MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN

(MOD.} GRANITOIR ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY, ROCK HAS
OULL SOUND UNDER HAMMER BLOWS AND SHOWS SIONIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH ROCK,

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

SEVERE

™00, SEV) AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK, ROCK GIVES "CLUNK® SOUND WHEN STRUCK.
IF_TESTEQ, WOULD YIELD SPT REFUSAL

SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED

(SEVS IN STRENGTH 7O STRONG SOIL, IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME

EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
IE_TESTED, YIELDS SPT N VALUES ) 0@ BPF

VERY SEVERE ALL ROCK EXCEPT QOUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE OISCERNIBLE BUT

W SEV) THE MASS [§ EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK

REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR

VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, JF TESTED, YIELDS SPT N VALUES ¢ 188 BPF

ROCK REQUCED TO S0IL, ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
SCATTERED CONCENTRATIONS, OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 15
ALSO AN EXAMPLE.

COMPLETE

AND DISCOLORED AND A MAJORITY SHOW KAOLIN[ZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH

ROCK HARDNESS

CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS RECLIRES
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK,

HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS RECLIRED
TO DETACH HAND SPECIMEN,

MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TD 8,25 INCHES DEEP CAN BE
HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED
BY MODERATE BLOWS.

VERY HARD

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

CORE_RECOVERY (REC.}- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE,

DIKE - A TABLULAR BOOY OF IONEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM QR ANY FLANAR FEATURE |5 INCLINED FROM THE
HORIZONTAL.

DIP DIRECTION (OIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FALLT - A FRACTURE OR FRACTURE ZONE ALONG WHICH YHERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP}- LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM,

FORMATION (FM.! - A MAPPABLE GEQLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

THE FIELD,

JOINT - FRACTLRE [N ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS [S SMALL COMPARED TO

TS LATERAL EXTENT.

LENS - A BODY OF SOIL DR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS,

MOTTLED (MOT.) - [AREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN

SO0ILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL 8Y THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM.

RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK,

ROCK DUALITY DESIGNATION IROD) - A MEASURE OF ROCK QOUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SECMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE,

SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE

PARENT ROCK.

SILL_ - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL

T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
SLIP PLANE.

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

D e e o e e ik fMhe | @ 142 LB, HAMMER FALLING 30 INCHES REQUIRED 70 PRODLCE A PENETRATION OF | FOOT INTQ SOIL WITH
o W & Db Gk A 2 INCH QUTSICE DIANETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
d THAN 0.1 FODT PER 62 BLOWS,
SaFT CAN BE GAOVED OR GOUGED READILY BY KNIFE OR FICK. CAN BE EXCAVATED IN FRAGMENTS
FROM CHIFS Y0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN STRATA [ORE RECONCRY ISTELL- TOTAL LENDTHOF STRATA MATERIAL RECOVERRO:DIVIQED: BY: TOTHL. LENGTH
PIECES CAN BE BROKEN BY FINDER PRESSURE. EATAGE,
STRATA ROCK QUALITY DESIGATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIGED BY -
vert Etfl € CORVER MITHKNIE: CANBE EXCAVATED.REANILY WITH POIT-OF PLok: PIECES.LINCH TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATLM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
SOFT OR MORE IN THICKNESS CAN BE BROKEN AY FINDER PRESSURE. CAN BE SCRATCHED READILY BY L eg vt ol Sl
FINGERNAIL, "
p - SURFACE 50 ALLY CONT 3
FRACTURE SPACING SEDDING TuesolL_s) E SOILS USUALLY CONTAINING ORGANIC MATTER
THICKNESS :
TERM SPACING LERY THICKNESS BENCH MARK: Survey information provided by Vaughn & Melton, Inc.
VERY WIBE R TR0 B VERY THICKLY BEDOED > 4 FEET
i 30 1o FeCE THICKLY BEDDED 15 - 4 FEET R Ee
G EE AT THINLY BEODED @6 - 15 FEET ; .
AEE IS T B VERY THINLY BEDDED 003 - 018 FEET
VERY CLOSE LESS THAN 8.8 FEET THICKLY LAMINATED 2,808 - @83 FEET NOTES:
' THINLY LAMINATED < @.008 FEET
INDURATION

FOR SEOIMENTARY ROCKS, INDURATION IS THE HARDENING QF THE MATERIAL BY CEMENTIND, HEAT, PRESSURE, ETC.

RUBBING WITH FINGER FREES NUMEROUS GRAINS;
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE)
BREAKS EASILY WHEN HIT WITH HAMMER,

FRIABLE

MODERATELY INDURATED

CRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PRODE;
DIFFICULT TO BREAK WITH HAMMER.

SHARP HAMMER BLOWS REDUIRED TO BREAX SAMPLE;
SAMPLE BREAKS ACROSS GRAINS,

INDURATED

EXTREMELY INOURATED

REVISED 09/23709
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NCDOT BORE SINGLE 635-0082 HENDERSON 440073 CULVERT.GPJ NC_DOT.GOT 11/20/14

@ NCDOT GEOTECHNICAL ENGINEERING UNIT oHEEL 2

WBS 14SP.20451.1 | TP A | COUNTY HENDERSON | GEOLOGIST M. Brewer
SITE DESCRIPTION Structure No. 440073 on SR 1125 (Berea Church Road) over Mud Creek GROUND WTR (ft)
BORING NO. B-1 STATION 12+88 OFFSET 27 ft RT ALIGNMENT -L- 0 HR. 8.0
COLLARELEV. 212161t TOTAL DEPTH 23.6ft NORTHING 568,465 EASTING 960,572 24 HR. FIAD
DRILL RIGIHAMMER EFF./[DATE F&R3673 CME-650X 76% 10/24/2013 | DRILL METHOD H.S. Augers [ HAMMER TYPE Automatic
DRILLER C, Boyce START DATE 06/11/14 COMP, DATE 06/11/14 I SURFACE WATER DEPTH N/A
DRIVE BLOW COU BLOWS PER FOO SAMP. L
E'('fg" ELEV DE(E; H SCHIN . ow ZoR Foot . v 0 SOIL AND ROCK DESCRIPTION
(ft 0.5ft | 0.5 | 0.5ft | |9 % . 7 100 | NO. |/mot| G | Etev.am DEPTH (ft)
2125 |
I i
21216+ 00 . E,]'ﬂ!? . GROUND SURFACE 88
2120 + 1 1 1 *2 . M [ Z \___Surficial Organic Laden Salls (0.5Y). I
T T ALLUVIAL
241811 a5 | : Brown-tan-gray, slity fine SAND (A-2-4), with
' il 1 2 P R VR o W trace gravel from 8.5'-10.0",
2118 I ! ) ' :
211311 85 [ AVA |
i 3 11 1 +2 Sat
2110 T .
210841 135 L__;___,___,_____________,___ 2.108.1 135
i 100/0.4 ; T 100049 1 WEATHERED ROCK
1 B Gray-white-tan, (HENDERSON GNEISS).
2105 £ L
210317 185 o 3
T 25 | o |94 | ¢ ' o 23
I . . 10009 8
2100 i [ r
1200811 235 ' e R B [ 2,088.1 235
T 60/0.1 6010197 L Boring Terminated at Elevation 2,098.0 ft IN
i) r CRYSTALLINE ROCK (HENDERSON
4 L GNEISS)
1 L
I L
-+ -
4 .
1 L




£ & NCDOT GEOTECHNICAL ENGINEERING UNIT
1.¥ BORELOG REPORT

SHEET 6

WBS 145P.20451.1

|

TIP NA

| COUNTY HENDERSON

l GEOLOGIST M. Brewer

SITE DESCRIPTION Structure No. 440073 on SR 1125 (Berea Church Road) over Mud Creek

BORING NO. B-2

STATION 13+33

OFFSET 13ftLT

ALIGNMENT -L-

COLLARELEV. 212551t

TOTAL DEPTH 23.7 ft

NORTHING 568,468

EASTING 960,568

GROUND WTR (t)
0 HR. 8.5
24 HR. FIAD

DRILL RIG/HAMMER EFF.IDATE F&R3673 CME-550X 76% 10/24/2013

I DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER C. Boyce

START DATE 06/11/14

COMP. DATE 06/11/14

I SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE 635-0082 HENDERSON 440073 CULVERT.GPJ NC_DOT.GDT 11/20/14

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfg\’ ELEV DE(E)TH . 5 % i oo Y 0 SOIL AND ROCK DESCRIPTION
(1) 0.5ft | 0.5f | 0.5ft ] ‘ . NO. | /moll 6 | ELev. iy DEPTH (#)
2130
o125 24265+ 00 ] GROUND SURFACE 0.0
T 2 1 1 +2 ; : M S Surficlal Organic Laden Solls (0.6"). —
T 7. : éﬁ_] ROADWAY EMBANKMENT — 22
o400 3k |- ) Orange-brown, sllty fine SAND (A-2-4), with |
WO T || § ) M | tmcegravel i
2120 T ALLUVIAL
1 I : Brown-gray-white, slity fine to coarse SAND
is l. . s (A-2-4), with trace gravel.
ELELY I LI 1 b & s N/ :
2115 1 *s : Wi
1 Al J____E—v.?hit——ii—f—T____—__Bg
o U ray-white, silty fine to coarse sandy
a0l das Lt | \b c o GRAVEL (A-1-b).
2110 + i ¢ 11+ . aL
T ' 'I;'___‘.I' ; : 21085 U____._.._..“_L?-Q
+ . RESIDUAL
20704 1B a1 28 55 [k - o Gray-white-tan, silty fine SAND (A-2-4), with
2105 _: - §3o . trace mica,
210201 235 . !'_'______._' - 235
0070, 100/0.2% WEATHERED ROCK

PR T SN NN S SN T S TSN TRNNT TR T NN T N T T SO T
Tt

|
-+ttt -+ttt 1+ttt

P T TN T N T TN N N TN N T S Y

IIllllIllilﬁilIIIllII|IlIIIIIIIIIIIIIII—I_l'I.lIIIJIIII

Gray-white-tan, (HENDERSON GNEISS).

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,101.8 ft IN WEATHERED ROCK
(HENDERSON GNEISS)
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2 & NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 5

WBS 14SP 20451.1

| TP NiA | COUNTY HENDERSON | GEOLOGIST M. Brewer
SITE DESCRIPTION _Structure No. 440073 on SR 1125 (Berea Church Road) over Mud Creek GROUND WTR (ft)
'BORING NO. B-1 |STATION 12+88 OFFSET 27 ft RT ALIGNMENT -L- 0HR 8.0
(GOLLARELEV. 2,121.6 f TOTAL DEPTH 236 ft | NORTHING 568,465 | EASTING 960,572 24HR.  FIAD

DRILL RIG/HAMMER EFF.IDATE F&R3673 CME-550X 76% 10/24/2013

| DRILL METHOD  H.S. Augers

| HAMMER TYPE _ Automatic

DRILLER C. Boyce

START DATE 06/11/14

COMP. DATE 06/11/14

| SURFACE WATERDEPTH N/A

NCDOT BORE SINGLE 635-0082 HENDERSON 440073 CULVERT.GPJ NC_DOT.GDT 11/20/14

11
L L T S}

(]
LR R B R e §

f—t—1

T S S TSR
t

TR T TR T T
1ttt

1
N T e R |

(O TR T S
L e e

wvest Eﬁe\; : 'Z!H:ﬁi
Rotkonm of Exc avatiad =
20\, 2!

Nz 2 opf, Undercuthg
of Very\oose Gows is
Awhepaked . Pssome \
underevt ouet half Hhe
%63(6\.:\ NEA.
1350 £}*
-

“ 675 P+3
2

nclode bs Cordringeney

[

—

675 B x|

A5 C\/CJ

ELev| DRIVE |nepry|  BLOW GOUNT BLOWS PER FOOT sAmP. 'Y cL> SOIL AND ROCGK DESGRIPFION
® | @ | ™ |ostt|osnfost]|o s % 75 199 | NO. | /moll 6 | Elev.m DEPTH (1)
2125
21216t 0o 21218 GROUND SURFACE 00
. T 1 T 7 (ke - = T Surficial Organic Laden Soils (0.5}, /——
T 1 ALLUVIAL [
211811 a5 AR Brown-tan-gray, silty fine SAND (A-2-4), with
T 1 2 2 * 4 trace gravel from B8.6'-10.0',
245 T }] g sl paoFe | @omu s !
24134 85 1 Borlom ot Ercayaions- Ty AN
3Tl E . i F .
2110 T | T o -
L I - " L
12.108.1] 13.4 J LS RS R A 21064 155
T 00704 100049 C WEATHERED ROCK
T L = Gray-white-tan, (HENDERSON GNEISS).
2105 I A
240347 186 [ Zh
i "% | 9 (9104 s L =T
1 . 10008 Zi
2100 I =1
-
| 2008171 235 j to Z1 20984 235
60/0.1f 500,18 Boring Terminated.at Elevation 2,098.0 ft IN

CRYSTALLINE ROCK (HENDERSON
GNEISS)

L T L e M e I LI L LA T B A S I S ) I




& & NCDOT GEOTECHNICAL ENGINEERING UNIT SRS
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NCDOT BORE SINGLE 635-0082 HENDERSON 440073 CULVERT.GPJ NC_DOT.GDT 11/20/14

WBS 145P.20451.1 [P A | COUNTY HENDERSON | GEOLOGIST M. Brewer
SITE DESCRIPTION Structure No. 440073 on SR 1125 (Berea Church Road) over Mud Creek GROUND WTR (ft)
BORING NO. B-2 STATION 13+33 OFFSET 13 ftLT ALIGNMENT -L- | 0 HR. 8.5
COLLARELEVY. 2,125,561t TOTAL DEPTH 23.7 ft NORTHING 568,468 EASTING 960,568 24 HR. FIAD
DRILL RIG/HAMMER EFF./IDATE F&R3673 CME-550% 76% 10/24/2013 I DRILL METHOD H.S. Augers I HAMMER TYPE Automatic
DRILLER C. Boyce START DATE 06/11/14 I COMNP. DATE 06/11/14 | SURFACE WATER DEPTH N/A
_ DRIVE LOW COU B : L
E’(fgv ELEV DE(%T H|_BLOW COUNT s ) sawp. | o SOIL AND ROCK DESCRIPTION
(/) 0.5ft | 0.5t | 0.6t | [0 25 50 75 100] | NO. | /voll 6 | ELev. DEPTH ()
2130
9425 [ 2,125 5: 00 GROUND SURFACE 0.0
—+ 2 1 1 *2 M Surficial Organic Laden Soils (0.6).  ———
T 1 ‘ ROADWAY EMBANKNENT — 20
242201 a5 Orange-brown, silty fine SAND (A-2-4), with |
T woH| 1 [ 4 ||, M \_ ____ tmcegravel I
2120 T ? ALLDVIAL
L L 38, 5?5 o 53 ml ‘ Brown-gray-white, silty fine to coarse SAND
4 binwe| smwvmfawen o | 65w s 7 (A-2-4), with trace gravel.
AEEZNINE.Y.HN NN N [ I R
2118 T Q{’- W -
- 112‘0': W - ‘ ¥ Qoo bt Excavhiion: X **——E,a—ymmmr__—_gf
7 I o\ § RN w e N S w o Tl
- 0 el s : @ AN A DI s Bosk TW3 L' GRAVEL (A-1-b).
2110 il 1 " joog|
T I_,'__.‘_'.I' ’ 85 . 11D
T ey W RESIDUAL
e W i o Gray-white-tan, silty fine SAND (A-2-4), with
2105 T L N - M trace mica,
i . I . .
210201 235 D ED S R I l 235
00/0. - 100/0.2% ] WEATHERED ROCK

Gray-white-tan, (HENDERSON GNEISS).
Boring Terminated with Standard
Penefration Test Refusal at Elevation
2,101.8 ft IN WEATHERED ROCK
(HENDERSON GNEISS)

weck Elev= 21142,
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