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

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

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH T 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 SO TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (SI9) 250-4088, 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 BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN B!
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD. .
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE MAY VARY Y WITH TIME TO CLIMATIC INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESICN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS 7O THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NC CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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SOIL DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED,
THAT CAN BE PENETRATED WITH A CONTINUQUS FLIGHT POWER AUGER, AND YIELD LESS

SEMI-CONSOLIDATED, OR WEATHER

129 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586)
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTD CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE;

ED EARTH MATERIALS
THAN
SOIL

~ INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

POORLY GRADED)

WELL GRADED.
_UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

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.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: _ANGULAR,

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 88 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DDES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREOUS {CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

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

CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
TENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

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

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL. .

DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE 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 GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

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

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

LENS - A BODY OF SOIL OR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS.

MOTTLED {MOT.) ~ IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN

SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD ORAINAGE.

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

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

ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS 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 OR 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
TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
1P PLANE.

SL.

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

A 149 LB, HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
THAN 8.1 FOOT PER 6@ BLOWS.

STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK QUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY
TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.

TOPSOIL. (TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.

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

BENCH MARK: BL-25; ALUMINUM CAP N: 972990 E: 1413852

ELEVATION: 2790.41 _FT.

VANE SHEAR TEST

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED
SAMPLE BREAKS ACROSS GRAINS.

SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108
VERY STIFF, GRR, SUTY (LY, WOST WITH WTERSEDOED FIKE SMKD LAYERS, HGHLY PUSTE, A7-6 UBANGULAR, _SUBROUNDED, OR_ROUNDEE ROCK (R B A e
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION SSTALLTE 23,12, | FINE T0 COARSE ORAIN TONEOUS AND WETAVORFHT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS 77 4 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS. (= 357 PASSING %202 > 257 paSSING szady  ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. ' ROCK (CRI GNEISS, GABBRO, SCHIST, ETC.
- ——1 FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 A3 ] a2 A4 |45 | A6 | A7) a1 Az | Ad A5 COMPRESSIBILITY N STALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. pay a-3 A8, A=7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
NN MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 | COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SYMBOL AN HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 5@ (ScEgIMENTARY ROCK I : I spT REFusaL.ETgocx TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
N SHELL BEDS, ETC.
Py - PERCENTACE OF MATERIAL = WEATHERING
*1 GRANULAR MUCK, GRANULAR  SILT - CLAY
. SOILS gﬁ?t.Ys PEAT CHGANIC MATERIAL SOLS soiLs OIHER MATERIEL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
- - e LITILE CRONC MATTER | 3o 5 iR S < HAMMER IF CRYSTALLINE.
U LT 40 vx a1 ulao uxlan nfap wox |41 nlas ] sons wame MODERATELY ORGANIC 5-181 12 - 284 I§0MEL ‘2 ’_ 232/, VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INDEX | & MX NP 110 Wx 12 x| Mv i e mx 18 Mkl N |8 N Crrme om poHLy | HIBHLY ORGANIC 107 5204 HIGHLY 357 AND ABOVE v SLL) ggvfg;s;:& :go::;& U:SECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
up wx|  MODERATE A
GROLP INDEX u d i 40X |8 MK |12 MK |16 MX e AMDUNTS OF ggff;‘m GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPES|STONE FRAGS. |-\ = | ony 1y oR cLAYEY | SILTY | cLavey ORGANIC pVAS WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR [GRAVEL, AND | 0 n | conve D SND | SOILS | soiLs MATTER . CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MATERIALS AN vy _ STATIC WATER LEVEL AFTER _24 HOURS
T MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
FAIR TO e ™MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
" ugcsngos EXCELLENT TO GOOD FAIR TO POCR POOR POCR | UNSUTABLE PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH ROCK.
OFilf- SPRING OR SEEP
P1 OF A-7-5 SUBGROUP IS =L - 39 ; PI OF A-7-6 SUBGROUP IS> LL - 39 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEGUS SYMBOLS SEVERE AND DISCOLORED AND @ MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED - 25T BORING | MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) Gmm TEST BORING —$— W/ CORE IF_IESTED, WOULD YIELD SPT REFUSAL
-VALUE) (TONS/FT2 ) WITH SOIL. DESCRIPTION v SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING CO— SPT N-VALLE | (sEVS IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
CRANULAR LOOSE 470 18 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEgét:gEnsnss 12 T0 38 N/A ARTIFICIAL FILL (AF) OTHER {} CORE BORING SPT REFUSAL IE_IESTED, YIELDS SPT N VALUES > 198 BPF
(NON-COHESIVE) VERY DONSE 30 10 58 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
>58 INFERRED SOIL BOUNDARY ™) MONITORING WELL (V SEV)  THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT 2 025 - REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR
GENERALLY SOF; . 3 ;o g 2.25 10 2.58 S7S/m= INFERRED ROCK LINE A PIEZMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. I _TESTED, YIELDS SPT N VALUES < 198 BPF
SILT-CLAY el pEEaA 2.5 T0 1.8 INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
MATERIAL 1 702 T Tt ALLUVIAL SOIL BOUNDARY O SLOPE INDICATOR SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 15 70 38 2704 INSTALLATION ALSO AN EXAMPLE.
HARD >38 >4 25/025 DIP & DIP DIRECTION OF ROCK TARDNESS
ROCK STRUCTURES CONE PENETROMETER TEST
TEXTURE OR GRAIN SIZE @
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES
U.S. STD. SIEVE SIZE 4 12 48 62 208 270 . SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
OPENING (MM) 476 200 @242 @25 0075 @053 ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
TO DETACH HAND SPECIMEN.
BOULDER COBBLE GRAVEL cg::ff 22’:‘% SILT cLaY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
(BLOR. CoBY R N Sanp | e €Ly 8T - BORING TERMINATED MICA. - MICACEDUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR. PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE
. SO, 2 _ ~ - HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED
- CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT R RTE. B owe,
GRAIN MM 365 s 28 .25 ees  0.005 CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4~ DRY UNIT WEIGHT ¥ MODERA -
SIZE . 12 3 CSE. - COARSE ORG. - ORGANIC MEDIUM CAN BE GROOVED OR GOUGED 2.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
- 3 DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
SOIL_MOISTURE - CORRELATION OF TERMS DPT - DYNAMIC PENETRATION TEST SAP. - SAPROLITIC $ - BULK POINT OF A GEOLOGIST'S PICK.
,sf#g&féﬁl”ﬁ Mf,fgLE ”’DEE'-S% R';gﬁ;s“ﬁ GUIDE FOR FIELD MOISTURE DESCRIPTION | e --VOID RATIO SD. - SAND, SANDY §S - 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 g;z:& scmp: ;2 ;:SZEERALBINCF);E;;NP?;IEZSE; ‘;YE MODERATE BLOWS OF A PICK POINT. SMALL, THIN
- - - cAl KEN BY FIN X
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK .
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
LL_ | LIOUID LIMIT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
oL ASTIC SEMISOLIDY AEGUINES DRYING T0 HI. - HIGHLY V - VERY RATIO FINGERNALL.
4]
RanSE T - WET - o) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
PLL LIM JIERM
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: vE ra:Eng%s MORE ~ren 10 FEET VERY THICKLY BEDDED > 4 FEET
oM_|_ OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE [ cuar oms puToMeTIC  [T] MANUAL \ine 3 10 18 FEET THICKLY BEDDED 15 - 4 FEET
Sl SHRINKAGE LIMIT D MOBLE B~ MODERATELY CLOSE 1 70 3 FEET I?fa’i”m?ﬁ??sggm '1063 - ;E;SFEFEEET
[] & contmnous FLIGHT Auser CORE SIZE: CLOSE 8.6 70 1 FEET . .
- DRY - (D REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN BLIG FEET THICKLY LAMINATED 2.008 - 2.03 FEET
g ATTAIN OPTIMUM MOISTURE [ et [ e HoLLow ausers e THINLY LAMINATED < D.008 FEET
PLASTICITY [ cve-sse ] waro Facen Fincer s1Ts e INDURATION
PLASTICITY INDEX (D DRY STRENGTH — FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
[J runs.-carsioe mseaTs .
NONPLASTIC 2-5 VERY LOW CME-55LC [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 515 SLIGHT cosng [ w/ ADvaNCER D o0 GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 16-25 MEDIUM .
HIGH PLASTICITY 26 OR MORE HIGH D PORTABLE HOIST TRICONE_3' __ STEEL TEETH g POST HOLE DIGGER MODERATELY INDURATED g:g::(ss cEzr; 155 ﬁﬁgamfnwfxm:;&z WITH STEEL PROBE;
TRICONE * TUNG.-CARB. HAND AUGER
COLOR 0 D GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
[ core err 0 DIFFICULT TO BREAK WITH HAMMER.

NOTES:

F.LAD. - FILLED IMMEDIATELY AFTER DRILLING
RMR - ROCK MASS RATING
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<~ WEATHERED ROCK: DARK GRAY SCHIST 5
2,750__ ...................................................................................................................................................................... P T T T TR T T TR e T T e e T T .. —-—2,7600
=z
N\
|
. - A
3
2'750.__ ............................................................................................................................................................................................................................................................................. _..2’750
—-— — o— - - - Y l -----
2,7 A0 -+ e —_____‘_..-.-—'“"— .................................................................................................................................................................................. L 2,740
WEATHERED ROCK: GRAY—BROWN SCHIST
— B.T. —
FI1.AD
2,730— — 2,730
BT  RESIDUAL: HARD, DRY, TAN—GRAY,
— FLAD. SANDY SILT (A—4) WITH MICA —
— GROUNDLINE PROFILE SURVEYED BY AMEC AT 20 FEET LEFT OF —L— ON 11/03/11.
B . S L PR R LR R R RRARE L— 2,720
— INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH PROJECTED ONTO THE PROFILE.
VERTICAL EXAGGERATION =1X PROFILE 20 FT LEFT OF —L- AMEC E&I, INC.
0 5’ 10 20’ STRUCTURE ON US 21 OVER LAUREL BRANCH DURHAM, NORTH CAROLINA
NCDOT PROJECT NO 37044'1'1 (R”31O1) REVISIONS DRAWN: R.R. DATE: 01/31/2012
SCALE IN FEET F.A. No. STP—21(11) DFT CHECK:  J.P.H. JOB:  6468—11-0516
1"=10" ALLEGHANY COUNTY, NORTH CAROLINA = >




(1334) NOIVATTI

SHEET: 5 OF 10

2’800 S —— 2‘800
EB1-A EB1-B
71+32 -L- 71+36 -L-
- SftLT 6 ft RT ROADWAY EMBANKMENT B

FILL: ASPHALT &

Elev: 2,791.31t  Elev: 2,790.7 ft AGGREGATE BASE COARSE

2,700 el 50 e LR T — 2,790
ROADWAY EMBANKMENT FILL: MEDIUM
STIFF, MOIST, GRAY—BROWN, SANDY
SILT (A—4) WITH MICA
ALLUVIAL: VERY SOFT, MOIST, —
GRAY—BROWN, SANDY, SILT AVA
D, 7B — e (A—4) WITH MICA™ w7 ron e T : R B e — 2,780
b a0 R T R RPNy ERRTETR el PPN e e e e — 2,770
. m
N RESIDUAL: STIFF TO HARD, MOIST TO B -
DRY, GRAY, BROWN, SANDY SILT Q
(A—4) WITH MICA, SAPROLITIC %
A PP PP - I el 2 - o
2,760 _ ; : 2,760Z
____________________ —
_
. -5
....]
____________________ A
D, 70 o e B LY el - [ L— 2,750
2’740___§~‘~..,_§§ ............... ol R A RETERTRPERPRRPRS — 2,740

....................................................................................................................................................... — 2’730

2’730__. .................................................................................................. F PN

RESIDUAL: HARD, DRY, TAN—GRAY,
SANDY SILT (A—4) WITH MICA

By R EE L 2,720
—~ INFERRED STRATIGRAPHY IS DRAWN AT THE CROSS SECTION WITH BORINGS PROJECTED ONTO THE CROSS SECTION.

VERTICAL EXAGGERATION =1X CROSS SECTION AT END BENT 1 AMEC E&I, INC.
0 5 10’ 20° STRUCTURE ON US 21 OVER LAUREL BRANCH DURHAM, NORTH CAROLINA
NCDOT PROJECT NO. 37044.1.1 (R——3101) REVISIONS | DRAWN: R.R. DATE:  01/31/2012
SCALE IN FEET F.A. No. STP—21 (1 1) DFT CHECK:  J.P.H. JOB: 6468—11-0516
1"=10 ALLEGHANY COUNTY, NORTH CAROLINA ENG CHECK.— WB D, WG 3




(1334) NOILVAT13

2,800 —

2,790 —

2,770 —

2,750 —

2,740—

2,730—

2,720—

SHEET: 6 OF 10

............................................................................................................................................................................................................................................................................................... N 2'800
EB2-A ROADWAY EMBANKMENT
- OADWAY
72+16 -L FILL: ASPHALT &
10ftLT AGGREGATE BASE COARSE —
Elev: 2,791.1 ft EB2-B
GROUND SURFACE L-
T A Ty sees AT - — 2,790
43 ft RT
ROADWAY EMBANKMENT FILL: SOFT TO MEDIUM Elev: 2,783.9 ft
STIFF, MOIST, ORANGE, SANDY SILT (A—4)
——————— ALLOVIAL MEDIUM STIFF TO STIFF, MOIST,
BROWN, SANDY SILT (A-4) WITH MICA
2’780___ e —— —— ALLUV'AL:MEDIUMDENSETOVERYDENSE’M()‘ST ............................................. .__2’780
TO WET, ORANGE, WHITE, SILTY FINE COARSE SAND
& GRAVEL (A-2-4/A-1-b)
.......... RES'DUAL: STIFF TO HARD’ MO‘ST’ TAN’ GRAY' __2770
"""" WHITE, SANDY SILT (A—4) WITH MICA, SAPROLITIC <D s
m
B M
- 2
T T e ——— =
........................................................ — i b 2, (@]
7 WEATHERED o =L 2,760Q
\\\\\ ROCK DARK G §“~~‘~_ Y
——— RAY Schist )
T e — — m
——— — m
—— —
 — N
........................................................................................................................ b 2’750
RESIDUAL: HARD, MOIST TO DRY,
- RED—BROWN, SANDY SILT (A—4) WITH MICA
................................................................................ \‘s~, l— 2,740
WEATHERED ROCK: GRAY—BROWN SCHIST
............................................................................................................................................................................................................................................................................................ L 2,730
— GROUNDLINE PROFILE SURVEYED BY AMEC ALONG THE LOCATION OF END BENT 2 ON 11/03/11.
................................................................................................................................................................................................................................................................................................. - 2’720
— INFERRED STRATIGRAPHY IS DRAWN AT THE CROSS SECTION WITH BORINGS PROJECTED ONTO THE CROSS SECTION.
VERTICAL EXAGGERATION =1X CROSS SECTION AT END BENT 2 AMEC E&l, INC.
0 5 10’ 20 STRUCTURE ON US 21 OVER LAUREL BRANCH DURHAM, NORTH CAROLINA
e — NCDOT PROJECT NO. 37044.1.1 (R-3101) T T T
SCALE IN FEET F.A. No. STP=21(11) DFT CHECK:  J.H.P. JOB: 6468—11-0516
=10 ALLEGHANY COUNTY, NORTH CAROLINA —— T




NCDOT BORE SINGLE R3101_GEO_STRUCTURE ON US 21 OVER LAUREL BRANCH.GPJ NC_DOT.GDT 1/26/12

Ll BORELOG REPORT

7~ NCDOT GEOTECHNICAL ENGINEERING UNIT

WBS 37044.1.1 | TP R-3101 | COUNTY ALLEGHANY | GEOLOGIST Howard, J.

SITE DESCRIPTION Structure on US 21 over Laurel Branch (AMEC Proj. No 6468-11-0516) GROUND WTR (ft)
BORING NO. EB1-A STATION 71+32 OFFSET 8fLT ALIGNMENT -L- OHR. 11.0
COLLARELEV. 2,791.3ft TOTAL DEPTH 65.3 ft NORTHING 973,197 EASTING 1,413,561 24HR.  FIAD

DRILL RIG/HAMMER EFFJDATE MAC1145 CME-55LC 87% 10/29/2010

| DRILL METHOD  Mud Rotary

HAMMER TYPE  Automatic

DRILLER White, D. START DATE 10/25/11

COMP. DATE 10/25/11 I SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E}-ﬂE)V CELEV D%':)TH o 25 5 5 1o v 0 SOIL AND ROCK DESCRIPTION
(ft) ] 0.5ft | 0.5ft | 0.5ft > ! ; NO. Mol G | ELEv. () DEPTH ()
2795 B
2791 0T 62 - 27913 GROUND SURFACE 0.
2790 I R B T ) I ; ROADWAY EMBANKMENT 03
1 PSR PRI fad : Asphalt [ 21
1 | ) \ Aggregate Base Coarse |
278751 38 -
=+ 7 7 ) .+.8 - Orange, sandy, SILT (A-4)
2785 T . i- “
T R 27883 o s0
278257 88 f= - ALLUVIAL
i TO[WOHE T 1 g Gray-brown, sandy SILT (A-4)
2780 1 i
4 |. ... 4
778, 30
2, 777.5T 13.8 == - T T T T T T TTRESIDUAL T T T T T T T
1 7 8 7 T 15 Gray, light brown, brown gray, sandy SILT
2775 T 1 (A-4) with mica, saprolitic
1 I
2,772.5F 18.8 -4
1 5 8 8 3
2770 I N
1 N L
2.767.5% 238 .\.\. .
+ 10 20 22 5
2765 I Ak
7
EN R 2
276257 288 SIRERIESY AEE N
+ 3] 12 | 8 .- ./2 -
2760 T NS
4 e e N
2757 5+ 338 SRR -\\“
¥ 13 | 15 | 29 SRR IR |
2755 T S 7
7
1 el
275251 388 B AT
+ 12 | 13 | 13 e
2750 T R
~
EN PR \\ - ..
27475+ 438 R R L
+ B3| -] | Nggg
2745 T R B N A
4 /
e
27425F 488 RNy I
¥ 21717 | 25 .. -722
2740 T e
27375“ 538 'L- —————————— % 88 530
1 L 5 WEATHERED ROCK
T 25 | 43 |57/0.4 R ¢ ;é Brown-gray SCHIST |
2735 R - 100/0.9 %
+ Z 2
273251 588 zﬁ
¥ 24 |76/0.4 SRS “Z
I . 10009 v/
2730 1 ?[’
7
T | e e e e b o ] {4 27283 e B30
727.57 638 R RESIDUAL
+ 15 15 1 25 * @4d D 2.726.0 Tan-gray, sandy SILT (A-4) with mica 65.3
4 - Boring Terminated at Elevation 2,726.0 ftin
4 L Residual: Sandy SILT (A-4)

NCDOT BORE SINGLE i23101 GEO_STRUCTURE ON US 21 OVER LAUREL BRANCH.GPJ NC_DOT.GDT 1/26/12

@ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 7
_~ \LI® BORELOG REPORT

WBS 37044.1.1 |TIP R-3101 |COUNTY ALLEGHANY lGEOLOGIST Lloyd, K.

SITE DESCRIPTION Structure on US 21 over Laurel Branch (AMEC Proj. No 6468-11-0516) GROUND WTR (ft)
BORING NO. EB1-B STATION 71+36 OFFSET 6 ftRT ALIGNMENT -L- O HR. 11.3
COLLARELEV. 2,790.7 ft ;| TOTAL DEPTH 54.5 ft NORTHING 973,210 EASTING 1,413,566 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE MAC1145 CME-55LC 87% 10/29/2010

| DRILL METHOD  Mud Rotary

HAMMER TYPE  Automatic

DRILLER White, D.

START DATE 10/27/11

COMP. DATE 10/27/11

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E}-ff)v ELEV DE;Q'H o 25 00 v ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5f | 0.5 ; 50 75 NO. | /moll 6 | Eev. DEPTH (i)
2795
I GROUND SURFACE 0.4
2790 L ' ROADWAY EMBANKMENT
278894 18 N Asphalt 1.8
278691 38 s ¢ Baiad DN Aggregate Base Coarse —30]
T 5T 315 |'8 e Orange-brown, sandy SILT (A-4)
2785 I *
1 N 27837 70
278191 88 [ - ALLOVIAC — ~ ~
T WorRTworRT i; T Brown, sandy SILT (A-4), with mica
2780 I
| — 113
- ST RESIDUAL
277691 138 I Gray-brown, orange-brown, sandy SILT
S " (A-4), with mica, saprolitic
T T 9 | 8 Do
2775 T hal
I oh
2kaZE VALY W T R - I
2770 I . "\13'
A}
=N PR \ . -
pzeaolonn | L I N
2765 I N '¥?3‘
1 N
276191 288 . I N Y
2760 1 AR .\?39
:: 'L.-_....._____._._._...... 3 e e e e e e e e e e e eeeem 3900
2756 9.1 338 . R WEATHERED ROCK
2755 I o |ene * 100/0.99 Light brown, SCHIST
1 PEPECI 27527 e e e e 380
2rstelasa o Lo Lo N RESIDUAL T
2750 T @84 - Brown-gray, sandy SILT (A-4), with mica
T '!:_'_'_ ..'-...._......__..__..._.._..._._______.._....__...._.__4_2g
+ WEATHERED ROCK
2,746 9.0 438 A {ema e e Brown SCHIST
2745 I ' * 100099 60
+ AT T T T T RESIDUAL
+ -4 Brown, sandy SILT (A-4), with mica
2741971 488 3
T 0138 - o
2740 I f______________________ 2797 s
1 ST WEATHERED ROCK
273591 538 st Brown SCHIST
4060102 o 545
T 100/0‘7%‘ Boring Terminated at Elevation 2,736.2 ft in
T ~ Weathered Rock: Schist




NCDOT BORE SINGLE R3101_GEO_STRUCTURE ON US 21 OVER LAUREL BRANCH.GPJ NC_DOT.GDT 1/26/12

~ W NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT

WBS 37044.1.1

| TP R-3101

| COUNTY ALLEGHANY

| GEOLOGIST Lioyd, K.

SITE DESCRIPTION Structure on US 21 over Laurel Branch (AMEC Proj. No 6468-11-0516) GROUND WTR (ft)
BORING NO. EB2-A STATION 72+16 OFFSET 10ftLT ALIGNMENT -L- O HR. 12.0
COLLARELEV. 2,791.11ft TOTAL DEPTH 54.11t NORTHING 973,246 EASTING 1,413,493 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE MAC1145 CME-55LC 87% 10/29/2010

I DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER White, D.

START DATE 10/26/11

COMP. DATE 10/26/11

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L ;
T | v PR VZE SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 0 2l5 5‘0 7‘5 100 NO. MOl G ELEV. (ft) DEPTH (ft)
2795 -
T "~ 2,791.1 GROUND SURFACE 0.0
2790 | 5 789 13 ROADWAY EMBANKMENT 1.3
1 4 4 7 }8 . Aphalt and Aggregate Base Coarse [
57873t 2a S Orange, sandy SILT (A-4)
+ s an e RV
2785 I T -
9739';: 88 Ll - MR R ——
T Co ALLUVIAL
T WOH| 2 3 ‘5. o Brown, SILT (A-4)
2780 1T [ o 1
1 . : Orange, white, quartz GRAVEL (A-1-b)
277737 138 T
T 08 | 10 9is
2775 A H B e e e e e 180
T 1 RESIDUAL
1 o Light brown, sandy SILT (A-4), saprolitic,
277237 188 1 mica
T 6 10 1 N
+ . 921,
2770 I i
I 1
27673L 238 Lo oo Lo i
4 . 922,
2765 I ?
NN L1 N PR E 701 ________ 2
76237 28 : WEATHERED ROCK
] T 18 | 52 [48/0.4 ST J Dark gray SCHIST
2760 I 100/0.9 27601 _ sy
4 [P | RESIDUAL
-+ A | Red-brown, SILT (A-4), mica
27573 338
T 18 33 44 A )‘77 A
2755 T L o
P
4 . [ AN
4 R E
27523T 388 P
T 26 19 19 &%,
2750 I ]
4 JR RN N EpS B 20
T T 7 KJ WEATHERED ROCK
274737 438 . R J = Gray-brown, SCHIST
T 100/0.5 ) .109/0__5 ?,Lé
2745 T Z=2
Z
2,7423T 488 R “
T 100/0.3 * 100039 %
2740 I e V7
2,737.3T 538 e B2l 2.737.0 54.1
T 100/0. 100/0.3 i Boring Terminated at Elevation 2,737.0 ft in
A L. Weathered Rock: Schist

NCDOT BORE SINGLE R3101_GEO_STRUCTURE ON US 21 OVER LAUREL BRANCH.GPJ NC_DOT.GDT 1/26/12

@ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8
~ \LM¥ BORELOG REPORT

WBS 37044.1.1 | TP R-3101 | COUNTY ALLEGHANY | GEOLOGIST Howard, J.

SITE DESCRIPTION  Structure on US 21 over Laurel Branch (AMEC Proj. No 6468-11-0516) GROUND WTR (ft)
BORING NO. EB2-B STATION 71+72 OFFSET 43 ft RT ALIGNMENT -L- 0 HR. 0.0
COLLARELEV. 2,783.9f .| TOTALDEPTH 49.6f NORTHING 973,261 EASTING 1,413,560 24HR. 2.8

DRILL RIGHAMMER EFF.JDATE MAC1145 CME-55LC 87% 10/29/2010

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER White, D.

START DATE 10/25/11

COMP. DATE 10/25/11

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV D“%f';r H 1o 25 5 5 100 VK SOIL AND ROCK DESCRIPTION
(ft) 0.5 | 05t | 0.5 . ‘ ] NO. | /Mol 6 | Etev i) DEPTH (it
2785
278391 00 2,783.9 GROUND SURFACE 0.0]
1 5166 ) +12. ALLUVIAL
4 e e 27800 Light brown, sandy SILT (A-4), with mica,
1 . PR TP I EUT ,780. frace organics 30
2780 27802 &7 16 | 33 | 29 1 Tan-orange, silty, fine to coarse SAND
62 !
T - | - (A-2-4) with fine to coarse gravel, cobbles
I Cole 2,775.9
+ ¢ et o e ] e e - 20108 e 8D
arrslozsal a7 L L 1 | - RESIDUAL
4 - 9. Tan, gray, sandy SILT (A-4), with mica,
4 1 saprolitic
2770 [ 2770271 137 . '; -
1 TS 8 [ Ten.
e . .‘ . .
1 Cey -
2765 | 2,7652T 187 U
4 6 7 9 Y
- o e e N e e e . - =
I SN
2760 | 276027 237 N
T 17 37 31 o \.,68
I &
I N N 27889 _ _______________ 280
2rss | 2as62T o7 L o . WEATHERED ROCK
+ : - 100/0.99 = Very dark gray SCHIST with Feldspar
I S R SN 09 _ o B
2750 | 2,750.27 33.7 5t r RESIDUAL
4 $32. Red-brown, sandy SILT (A-4) with mica
4 g
- .' -
2745 | 274527 387 1°
1 151151 16 ®1. . | .
N
4 I
- . . \ -
2740 | 274097 437 AN
T 24 18 39 857
4 J. .
. I B e s
ot WEATHERED ROCK
L 55 |45/0.4 100/0.9% 27343 Gray-brown SCHIST 496
+ - Boring Terminated at Elevation 2,734.3 ft in
+ o Weathered Rock: Schist




SHEET 9
Structure on US 21 over Laurel Branch

SITE PHOTOS \
AMEC Proj. No. 6468-11-0516
NCDOT Project No. 37044.1.1 (R-3101)

!
|

|
|

End Bent 2: Looking left to right.

Looking down station at site



SHEET 10

Structure on US 21 over Laurel Branch
NCDOT Project No. 37044.1.1 (R-3101)

No. 6468-11-05616

-

roj

SITE PHOTOS
P

AMEC

Ivert

ing cu

team at exist

Looking up s

Looking down stream at existing culvert



STATE STATE PROJECT REFERENCE N0 |

STATE OF NORTH CAROLINA NC.| 37044L1R-310D | 1 | 16

DEPARTMENT OF TRANSPORTATION
' DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SHEET DESCRIPTION
I TITLE SHEET

‘QEGRIIENI\:';J LOCATION PLAN (DWG. D S TR UCTURE CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTICATION ON WHICH IT IS BASED WERE MADE

FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
PROFILE 35 FT LEFT OF -L- (DWG. 2) REVENED O NSPECTED IN RALEKH BY CONTAGTNG THE N. C. DEPANDUENT OF TRANSFORTATON
CROSS SECTION AT END BENT | (DWG. 3) ) GEOTECHNICAL ENGNEERING UNIT AT (313) 250-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS,
CROSS SECTION AT BENT | (DWG. 4) NOR THE FIELD BORNG LOGS, ROCK CORES, OR SOL TEST DATA ARE PART OF THE CONTRACT.

CROSS SECTION AT BENT 2 (DWG. 5 GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
O 00, REPORTS AND CORE. PHOTOGRAPHS 37044.1.1 (R-3101) ' STP-21(11) REFLEE T ACToN, SUBSREACE COUDTIONS ETREEN SORNGS 8 BETRERS SAPLLD Smdts
SITE PHoToGRAPHS RO e A oA PROJ i R i U e A B T e
ON ONLY TO Al e
COUNTY ALLEGHANY ThE OBSERVED WATER LEVELS OR SOL NOSTURE CONGITIONS WOCATED W THE SUBSUREACE
TIONS ARE AS

PROJECT DES CRIPTI ON S'I‘RUCTURE ON US 2 1 OVER GL ADE CREEK . MOISTURE MAY VARY iy m:iwt‘);umwsnmmu{omﬁ;ég“éﬁvx %Lﬁglﬁc

TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

CONTENTS

~N O WUWN

T

1
o w

THE BIODER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS
ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS ARE DIFFERENT. FOR BIDDING
- AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
Br.dge @ sta_ 393+57_38 ._L.. 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
S — - DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
e T CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TME FOR

ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

R-3101

[
[

ID

PERSONNEL
D. WHITE

K. LLOYD
J. HOWARD
0. SMITH
INVESTIGATED BY_AMEC E&I. Inc.
cHECkeD By J. HOWARD
susMTTED BY___B. DEOBALD
DATE 01/31/2012

37044.1.1

[ ]
®

ame

AMEC EXI, Inc.
4021 STIRRUP CREEK ORIVE, SUIMTE 100
DURHAM, NORTH CAROLINA 27703

PROJECT

NOTE - THE INFORMATION CONTAINED HEREN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT  NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
R.RAHIE

OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

DRAWN BY:

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




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

PROJECT REFERENCE NO. SHEET NO.

37044.l.1 (R-3I0D 2

SOIL LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPGOSITION

BLOWS PER FOOT IF TESTED.

SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL. DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
~TNDICATES, A G000 REPRESENTATION OF PARTICLE SIZES FROM FINE 70 COARGE. HARD FOCK 15 NON-COASTAL PLAIN WATERIAL THAT IF TESTED, WOULD VIELD SPT REFUSAL, AN INFERRED -
SOL 15 CONSITERED 1D S€ THE INCONSOLIDATED, SEMI-CONSOLRATED, OR VEATHERED EARTH MATERIALS R - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
E’é”e&?&‘s% 5;’50?9‘:0530;‘;;;‘6 An'): SNTT Ammam PEN%TRAT?:NRTS‘?E% Ag)'}?DY%g LESTS Tgnges s POCRLY GRADED) SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EGUAL TO OR LESS THAN 8.1 FOOT PER 68 BLOWS. |AGUIFER - A WATER BEARING FORMATION OR STRATA.
» ASTM D-1586), SOIL _GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE| __
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARTTY OF CRATNG T T et ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH e q/Uuks  /PICALLY DIVIDED AS FOLLOWS )
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR, e o : B oThBL PROPOATION OF CLAY TN THETR CONPOSITION A8 SHALE. SLATE. ETC
WTERSEDOED LRERS, HEHLY PUSTE, SUBANGULAR, _SUBROUNDED, OR_ROUNDED. NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 . » .
VERY STIFF, RN, SKTY LR, 10T ¥ FIiE M0 i S, 2 AR ROCK (WR) ARTESIAN - GROUND WATER THAT IS 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.

CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
COLLUVIUM ~ ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

CORE_RECOVERY (REC.) ~ TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
TENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

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

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL.

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

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE 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 ORIG:NAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) ~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

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

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

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

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

SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

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

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

ROCK_QUALITY DESIGNATION (RGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS 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 OR 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

TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - 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 BPF) OF

A 140 LB, HAMMER FALLING 32 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
THAN 8.1 FOOT PER 68 BLOWS.

STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY
TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.

TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.

BENCH MARK: BL-60 ; ALUMINUM CAP N: 997502 E: 1393953

ELEVATION: 2595.86 FT.

NOTES:

F..AD. - FILLED IMMEDIATELY AFTER DRILLING

CRYSTALLINE NE 70 COARSE GRAIN TGNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS oRoA MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS FOCK (CRI WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
cLASS. (S 357 PASSING *200) (> 35% PASSING *200) NIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
y FINE TO COARSE GRAIN METAMORPHIC AND NON-CORSTAL PLAIN
GROUP A-4 [ a5 a8 271 a1, -2 | A4, A5 COMPRESSIBILITY FO S CHINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. Nral &3 A6 A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
VEOL NN SRR MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 ['COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENIED INTO ROCK, BUT MAY NOT YIELD
SyMBol 4] NN HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN 58 SEDIMENTARY ROCK T~ T "] SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
- ] I SHELL BEDS, ETC,
{2 PASSING PERCENTAGE OF MATERIAL = T
+ 10 cRanULaR| SLTT | Muck, ron— GRANULAR  GILT - CLAY WEATHERING
4 SOILS | gqopg | PEAT SOILS oS OTHER MATERIEL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
* 200 |15 35 MX[35 MX{35 MX|35 MX|36 M |35 MN|35 MN|3s MN TRACE OF ORGANIC MATTER 2 - 3% 3 - 52 TRACE 1-10% HAMMER IF CRYSTALLINE ' )
LITTLE ORGANIC MATTER 3- 51 5 - 12% T - 28 ’
LI0UID LIMIT 40 x| 41 M 4p |1 mnfap wx |40 mnlap x| L gon s waTH MODERATELY ORGANIC 5-187 12 - 207 ;éLEL £ 12% R 23%/, VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PUSTIC EX | 6 MX | NP |1 Mx |10 Mxfus N it MN[1 Mx [18 Mxjut v |11 MN|  T1rTiE oR piciLy | HIGHLY ORGANIC 18 207 HISHLY 357 AND ABOVE v SLL) caysm;? gn Ex :go:fyu :gecmsn FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
GROUP INDEX ] 2 2 4 MX 8 MX |12 Mx |18 MX [No M| MODERATE ORGANIC GROUND WATER OF A CRYSTALI R
AMOUNTS OF | gon e SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPES|STONE FRAGS.I - | 117y oR cLAYEY | SILTY | cLavEy |  ORGANIC v _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJCR W‘;%W SAND| GRAVEL AND SAND | SOILS | sows MATTER v STATIC WATER LEVEL AFTER 24 HouRS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
gﬂ::::;m e MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
FAIR TO Zeu (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
A5 A EXCELLENT TO GOOD FAIR TO POOR POOR POOR  fUNSUTTABLE e e UL L DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRACE OA=  serng on see WITH FRESH ROCK.
PL OF A-7-5 SUBGROUP 1S =SLL - 30 ; PI OF A-7-6 SUBGROUP IS> LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED po p—— (MOD. SEVJ  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK.
PRIMARY SOIL TYPE PENETRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) STor TEST BORING EST BORING IF_TESTED. WOULD. YIELD SPT REFUSAL
CONSISTENCY (N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION VST PHT W/ CORE
- SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
GENERALLY VE%Q;@OSE 4 SOIL SYMBOL EB AUGER BORING O~ SPT N-VALUE | (sEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
GRANULAR 47010 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
WATERIAL MEDLM DENSE 10 70 38 wa PRTIFICIAL FILL (6F) OTHER Q p— @ 1 RerusaL E_TESTED. YIFLOS SPT N VALUES > 100 BPF
(NON-COHESIVE} VERY DENSE S50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
INFERRED SOIL BOUNDARY ™0 MONITORING WELL v SEVY THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT Z @25 - - REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR
GENERALLY ME?)?S; oTIFF 3 ;g ; 2.25 TO 2.58 =757 INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 19@ BPF
aﬂfgg;?_y STIFF 81015 2.5 70 1.8 INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
it VERY STIFF =10 % 1 102 T ALLUVIAL SOIL BOUNDARY ()  SOFE MoOCATOR SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE HeRD ‘a0 270 4 INSTALLATION ALSO AN EXAMPLE.
>4 26/025  DIP & DIP DIRECTION OF
TEXTURE OR GRAIN Si7E ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS
VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES
u.S. STD. SIEVE SIZE 4 12 48 68 280 272 . SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
OPENING (MM) 476 288 @42 025 9475 0.053 ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
COARSE FINE TO DETACH HAND SPECIMEN.
BOULDER COBBLE GRAVEL SAND SAND SILT CLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
(BLDR.) 0B (R o Savo | (SL Ly BT - BORING TERMINATED MICA. ~ MICACEDUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE
. SD. . o OB~ MODERETELY Y% ONIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED
GRAIN MM 305 8 22 2.25 ess  o.08s CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4~ DRY UNIT WEIGHT BY MODERATE BLOWS. :
SIzE N 12 3 CSE. ~ COARSE ORG. - ORGANIC MEDIUM CAN BE GROOVED OR GOUGED 8.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK PDINT,
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS HARD CAN BE EXCAVATED IN ’SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
SOTL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST SAP. - SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK.
T ERSERG L TMIre DESLRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | = - VOID RATIO SD. - SAND, SANDY S - 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
- SATURATED - USUALLY LIQUIDs VERY WET, USUALLY F0SS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE.
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
W | LIouD LMIT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING | SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC SEMISOLID; REGUIRES DRYING TO HL. - HIGHLY Y - VERY RATIO FINGERNAIL.
i T VET - W ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING
pL . PLASTIC LIMIT
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: IERM SPACING VERY THICKLY BEDDED s 4 FEET
VERY WIDE MORE THAN 18 FEET
OPTIMUM MOISTURE - MOIST ~ (M SOLID; AT OR NEAR OPTIMUM MOISTURE X| AUTOMATIC MANUAL THICKLY BEDDED 15 - 4 FEET
oM. [J carams WIDE 3 TO 10 FEET
SL.}. SHRINKAGE LIMIT D MOBILE B- MODERATELY CLOSE 1 T0 3 FEET THINLY BEDDED .16 - 1.5 FEET
[ & conrmwous FuisHT auser CLOSE 216 70 1 FEET VERY THINLY BEDDED 0.05 - 0.6 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: ; THICKLY LAMINATED 2.008 - 0.03 FEET
- DRY - (@ VERY CLOSE LESS THAN B.6 FEET
ATTAIN OPTIMUM MOISTURE [ mes [J e voLLow aucers g - THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cve-sso ] Haro racen Fincer BiTs [X]~Q INDURATION
PLASTICITY INDEX (D) ORY STRENGTH [ rons-conene iseas FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
-CAl N
NONPLASTIC 25 VERY LOW CME-5LC [ FRIBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT CASING || W/ ADVANCER GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM [ - 3 L iy GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH ORTABLE HOIST TRICONE 3 STEEL TEETH D POST HOLE DIGGER MODERATELY INDURATED BRLAKS CASILY WIEN HIT WITH HAVMER 3
TOLOR [ micone * TUNG-EARE. HAND AUGER
| (] souoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT ] vane siean Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ O NE SH EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
M SAMPLE BREAKS ACROSS GRAINS.

RMR - ROCK MASS RATING
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’ ' 60’ LOCATION PLAN AMEC E&l, INC.
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v NCDOT PROJECT NO. 37044.1.1 (R—3101) Py I vy e 01/31/2012
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SHEET: 4 OF 16

393+00 393+20 393+40 393+60 393+80 394+00 394+20
| | |
END BENT 1 BENT 1 END BENT 2
ST e e B e s1o
EB1-A B1-A B
393+04 -L- 303+34 -L- EB2-A
....................................................................................... 7HRHLT ST Lseas0ell- L
Elev: 2,595.9 ft BRLT .
Elev: 2,595.9 ft
ROADWAY EMBANKMENT FiLL:
ASPHALT & AGGREGATE BASE ‘ -
COARSE ROADWAY EMBANKMENT FILL: MEDIUM STIFF, MOIST,
ORANGE, BROWN, GRAY, SANDY SILT (A—4) WITH MICA
................................................................................................................................................................................................................................ _2,590
GROUND g TER SURFACE ALLUVIAL: MEDIUM
. o 99 EL\go. E258S3.1ft MSL STIFF, MOIST, DARK
11/3/11 N/ GRAY, SANDY SILT L
170371 \ 4 1ot (a-4)
—
ALLUVIAL: LOOSE TO DENSE, MOIST TO WET, ORANGE—BROWN,
—-—-—-—.———-_———— : __—_-—_.‘-—-——_—-SRﬁY,—-‘SlL‘T\{,COARSESAND(A—2~—4/A—1-—b)WITH GRAVEL ................................. ..._.2,580
m
RESIDUAL: STIFF TO HARD, MOIST, GRAY, BROWN, — r
SANDY SILT (A—4) WITH MICA, SAPROLITIC <
=
................................................................................................................................................................................................................................. I (@]
2,570Q
m—— ggﬁ T T T e e e _ - =
= _ < WEATHERE . CRAY. BRI = e — o
- =T TN I T = 1 = = e ED_ROCK: GRAY, BROWN AND ORANGE SCHIST e L i
e 7 = =T /7= 7 7 7= 7 s ey e e ~
..................................................... ;_;']_"—_—-—2,560
= F.ILAD
Z4 REC = 90% CRYSTALLINE ROCK: GRAY—TAN TO BLACK AND
4 RQD = 70% WHITE, MODERATELY SEVER TO SLIGHTLY L
7 RMR = 52 WEATHERED, SOFT TO HARD, CLOSE TO
, MODERATELY CLOSE FRACTURING, SCHIST
.................................................................................................... .: _2,550
B.T. B
F.IAD
................................................................................................................................................................................................................................................................................................. — 2,540
— GROUNDLINE PROFILE SURVEYED BY AMEC AT 35 FEET LEFT OF —L— ON 11/03/11. 530
................................................................................................................................................................................................................................................................................................ e 2’
— INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH PROJECTED ONTO THE PROFILE.
VERTICAL EXAGGERATION = 1X PROFILE 35FT LEFT OF —L— AMEC E&, INC.
0 5’ 10’ 20 STRUCTURE ON US 21 OVER GLADE CREEK DURHAM, NORTH CAROLINA
NCDOT PRO};JE\CTN NOST3F’7O;']4(;’]1) (R—31O1) REVISIONS DRAWN: R.R. DATE: 01/31/2012
SCALE IN FEET M o. - . P.H. JOB: 6468-11-0516
1=10" ALLEGHANY COUNTY, NORTH CAROLINA o
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SHEET: 5 OF 16

2’610_._ ................................................................................................................................................................................................................................................................................................. __2’610
ROADWAY EMBANKMENT
— FILL: ASPHALT &
AGGREGATE BASE COARSE
EB1-A EB1-B
393+04 -L- 393+06 -L-
-+ BRLT. R T 0 = L 2,600
| M DU, ST MO STt N ottt e e e e -
2,590 ORANGE—BROWN, SANDY 2,590
. 7  PLLUUVAL: SOFT, MOIST, DARR GRAT=BROWN, SANDY SIT (A4) B
-~ -
ALLUVIAL: LOOSE TO MEDIUM DENSE, MOIST, GRAY,
C19> DARK GRAY—BROWN, COARSE SAND (A—1—b) WITH
2,580 — —__--——-—-——_-—-__——_—_—_?- © GRAVEL, TRAGE ORGANICS 77" r rr r st es e st L 2,580
m N B m
- RESIDUAL: MEDIUM STIFF TO HARD, -
g MOIST, GRAY BROWN, SANDY SILT e ——— <
b (A—4) WITH MICA, SAPROLITIC T - == 3
O 2,570 o v e e e e S B LSS B L i == S BROWN, OUTNY s e T —2,5700
< ~ WEATHERED f‘f‘flﬁ—i%%ﬂé/’//f///:///, 7= S)
) ’fﬁff///:/// == o)
m - . - m
S 0 e e e e e e ———— - e
= =T == =T =S = = = =,
2,580 o ¢ e / """///""///_///“““ ..... SRR R LR — 2,560
CRYSTALLINE ROCK: GRAY AND BROWN, SCHIST
3R T o]0 T I RS — 2,550
3 T e R PRI R PR L 2,540
—~ GROUNDLINE PROFILE SURVEYED BY AMEC ALONG THE LOCATION OF END BENT 1 ON 11/03/11. » 530
{0 e T TP L— 2,
— INFERRED STRATIGRAPHY IS DRAWN AT THE CROSS SECTION WITH BORINGS PROJECTED ONTO THE CROSS SECTION.
VERTICAL EXAGGERATION = 1X CROSS SECTION AT END BENT 1 AMEC E&I, INC.
0 5 10’ 20’ STRUCTURE ON US 21 OVER GLADE CREEK DURHAM, NORTH CAROLINA
NCDOT PROJECT NO. 37044.1.1 (R-3101) REVISIONS | DRAWN: RR. DATE:  01/31/2012
SCALE IN FEET F.A. No. STP—21(11) DFT CHECK:  J.P.H. | JOB: 6468-11-0516
17=10" ALLEGHANY COUNTY, NORTH CAROLINA R et S -
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SHEET: 6 OF 16

2’610_.. .............................................................................................................................................................................................................................................................................................. .....2’610

ROADWAY EMBANKMENT
— FILL: ASPHALT &
| AGGREGATE BASE COARSE B
B1-A
B1-B
393+34 -L- 393+33 L-
2, B0 o e TRLT oo R T T — 2,600
Elev: 2,595.9ft Elev: 2,595.7 ft
GROUND SURFACE
L. . -
ROADWAY EMBANKMENT FILL: MEDIUM
STIFF TO STIFF, MOIST, ORANGE—BROWN,
‘ SANDY SILT (A—4) WITH MICA
.......................................................................................................................... __.2’590
- CULVERT OPENING
0O Q)
00O
(oJelo d
oleJs
(oJele
559
oo 11/02/11 ALLUVIAL: LOOSE TO DENSE, WET,
........................ 003 ......... .ORANGE=BROWN, SANDY SILT (A=1=b). ...ce\ereiiriiiieiaiiiiaiiieseiiieeiiiee e | — 2 580
500 WITH GRAVEL
RESIDUAL: STIFF TO VERY STIFF, MOIST, - AL
GRAY, TAN, SANDY SILT (A—4) WITH 2
MICA, SAPROLITIC >
e e L PSPPI - o
2,570 ‘ | . » 2,570Q
TS OOT T TR TR ST TS TR S e S e e e o e e SO NPT T TN T e e e e, v v e — —— o— — — o— — — {— o— o— - ~~
m
7] T=T =717 =/7/=7/=7//=. ///::// B M
S WEATHERED ROCK: ORANGE, GRAY, s
IS BROWN, SCHIST
CRYSTALLINE ROCK:  F7Z > v
2’560“GRAY—TAN,BLACKAND ..... 7 R %\ ....... = R R R T ERRREE: — 2,560
WHITE, MODERATELY SEVERE : &S REC = 87%
TO FRESH WEATHERING, F2&d = oo — — oo e RQD = 48%
] SOFT Eo HASD, CLOSE TO V=L =L/ =V/ =/ =///==—RMR = 47 L
MO R TORING - SeHIST < TRES  CRYSTALLINE ROCK: TAN-GRAY, SEVERE TO
N £ MODERATELY SEVERE WEATHERING, SOFT TO MEDIUM
a5 RME HARD VERY CLOSE TO CLOSE FRACTURING, SCHIST :
2’550._ ....................................................................................................................................................... e ""'"’——“‘—"—‘“_""“"—""‘—""— ................................................................................ __2'550
7~ 4 REC = 90%
RQD = 70%
RMR = 52 100%
_ 94%
59 ~
B.T.
F.LAD 4
30 ¢ T P Lo e L 2,540
— GROUNDLINE PROFILE SURVEYED BY AMEC ALONG THE LOCATION OF BENT 1 ON 11/03/11
bR T 8 R e e e e et e e e e e L~ 2,530

— INFERRED STRATIGRAPHY IS DRAWN AT THE CROSS SECTION WITH BORINGS PROJECTED ONTO THE CROSS SECTION.

VERTICAL EXAGGERATION = 1X
0 5 10° 20’
SCALE IN FEET
1"=101

CROSS SECTION AT BENT 1 :
STRUCTURE ON US 21 OVER GLADE CREEK

AMEC E&I,

INC.

DURHAM, NORTH CAROLINA

NCDOT PROJECT NO. 37044.1.1 (R—3101)

FA. No. STP=21(11)

ALLEGHANY COUNTY, NORTH CAROLINA

REVISIONS DRAWN: R.R. DATE: 01/31/2012
DFT CHECK:  J.P.H. JOB: 6468-11-0516
ENG CHECK: W.B.D. DWG: 4
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SHEET: 7 OF 16

2’610_... ................................................................................................................................................................................................................................................................................................ .__.2’610
ROADWAY EMBANKMENT
— FILL: ASPHALT &
AGGREGATE BASE COARSE
EB2-A EB2-B
394+09 -L- 394+09 -L-
..................................................................................................................... B LT 2 R RT oot e - 2,600
Elev: 2,595.9 ft Elev: 2,595.9 ft
ROADWAY EMBANKMENT -
FILL: MEDIUM STIFF TO STIFF, MOIST, \_ oS & _ _ _ ———— !
GRAY, RED, ORANGE, BROWN, SANDY
SILT (A—4) WITH MICA
.......................................................................................................................................... o 00
——— QUND_SURFacE
————————————————————— — — — E)OO - -
ALLUVIAL: MEDIUM STIFF, MOIST, DARK - 838 7 B
__________ GRAY, SANDY SILT (A-4) 000 10731711 ALLUVIAL: LOOSE TO MEDIUM DENSE,
~~~~~~~~~~~~~~~~~~~~~~~ 689 ORANGE BROWN, SILTY, COARSE SAND
S AND GRAVEL (A—2—4/A—1~b)
................................................................................................................................................... S I PP PP P Y y N1-10
0QQ
e S s SR e G LA A D . — v— G S S T G E G At M A G W Gum G S O D O e e e e e e e e e e e e e e
ALLUVIAL: VERY STIFF, MOIST, GRAY, m
SANDY SILT (A—4) WITH MICA - —
RESIDUAL: HARD, MOIST, GRAY-BROWN, = B~~~ 77 g
SANDY SILT (A—4) WITH MICA, SAPROLITIC =
.................................................................................................................................................................................................................................... ____2’5700
p=d
~N
-
m
————————————————————— e m
— e e e e e e 3
o e WEATHERED ROCK: GRAY—BROWN SCHIST
LT =L1 =LV =L =/ =T ==/ =T/ = =7 =)=
..................................................................................................................... B.T: s L D B0
/T7//—_—‘:’“/7/2—‘7/75—_’/7/_:“77/__%‘7/75/7/}“7/7_-"?7/7
F.LAD. CRYSTALLINE ROCK: SCHIST
................................................................................................................................................................................................................................................................................................ — 2,550
................................................................................................................................................................................................................................................................................................. — 2,540
~ GROUNDLINE PROFILE SURVEYED BY AMEC ALONG THE LOCATION OF END BENT 2 ON 11/03/11. 2530
— INFERRED STRATIGRAPHY IS DRAWN AT THE CROSS SECTION WITH BORINGS PROJECTED ONTO THE CROSS SECTION. '
VERTICAL EXAGGERATION = 1X CROSS SECTION AT END BENT 2 AMEC E&I, INC.
0 5 10° 20’ STRUCTURE ON US 21 OVER GLADE CREEK DURHAM, NORTH CAROLINA
NCDOT PROJECT NO. 37044.1.1 (R-3101) REVISIONS | DRAWN: RR. DATE:  01/31/2012
SCALE IN FEET F.A. No. STP—21(11) DFT CHECK:  J.P.H. JOB:  6468—11-0516
17=10 ALLEGHANY COUNTY, NORTH CAROLINA i1 3




DRILL RIG/HAMMER EFF/DATE MAC1145 CME-55LC 87% 10/29/2010

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER White, D.

START DATE 11/01/11

COMP. DATE 11/01/11

| SURFACE WATER DEPTH N/A

@ A~ NCDOT GEOTECHNICAL ENGINEERING UNIT A~ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8
"\ BORELOG REPORT g L1¥ BORELOG REPORT

WBS 37044.1.1 | TIP R-3101 | COUNTY ALLEGHANY | GEOLOGIST Lloyd, K. WBS 37044.1.1 | TIP R-3101 | COUNTY ALLEGHANY | GEOLOGIST K. Lioyd

SITE DESCRIPTION Structure on US 21 over Glade Creek (AMEC Proj. No. 6468-11-0516) GROUND WTR (ft) SITE DESCRIPTION Structure on US 21 over Glade Creek (AMEC Proj. No. 6468-11-0516) GROUND WTR (ft)
BORING NO. EB1-A STATION 393+04 OFFSET 8fLT ALIGNMENT -L- 0HR. 11.4 BORING NO. EB1-B STATION 393+06 OFFSET 11 ftRT ALIGNMENT -L- 0HR. 11.4
COLLARELEV. 2,595.8 ft TOTAL DEPTH 33.9 ft NORTHING 997,180 EASTING 1,394,287 24 HR. FIAD COLLARELEV. 2,595.7 ft .| TOTAL DEPTH 2891t NORTHING 997,194 EASTING 1,394,209 24 HR. FIAD

DRILL RIG/HAMMER EFF.JDATE MAC1145 CME-55LC 87% 10/29/2010

| DRILL METHOD  Mud Rotary

HAMMERTYPE Automatic

DRILLER White, D.

START DATE 11/01/11

COMP. DATE 11/01/11

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE R3101_GEO_STRUCTURE ON US 21 OVER GLADE CREEK.GPJ NC_DOT.GDT 1/26/12

Tt

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ‘g gy |PEPTH v 0 SOIL AND ROCK DESCRIPTION ELEV| g gy |DEPTH ‘ v ) SOIL AND ROCK DESCRIPTION
(ft) () lostt|ost]ost] |0 25 50 75 100 (€] () 0 25 50 75 100
(#t) 5t | 0.5ft | 0.5 : ! ‘ NO. /Mol G | ELev. @ DEPTH (i) (ft) 0.5t | 0.5 | 0.5t i . | NO. /Mol G | ELEV. ¢t DEPTH (f)
2600 2600 -
1 GROUND SURFACE 0.0 1 [ 25057 GROUND SURFACE 0.0
2595 i I ROADWAY EMBANKMENT 2595 I I ROADWAY EMBANKMENT
250384 20 5 5 ].. Asphalt and Aggregate base coarse gravel 20 259374 20 |- Aphat and Aggregate base coarse gravel 20
25900 24 “6: Orange-brown, sandy SILT (A-4), with mica osa1 9l ag 55: Orange-brown, sandy SILT (A-4)
2o s i h 2590 T $4 :
1 T I o
1 (. 1 L. 85
258701 88 .. 28872 85
T R l » e T e e I ALLOVIAL
2585 I | 2585 I 92 - Dark gray-brown, sandy SILT (A-4) 1.0
4 C e e . . 1 7. Dark gray-brown, coarse SAND (A-1-b) with
4 Fooe 13.0ft: Bit chatter 130 1 }o- gravel and trace organics
258201 138 | et s ) ALLUVIAL 8194 138 512 2 I -
2580 1 . +19 : Gray, coarse SAND (A-1-b), with gravel 2580 T o
1 e 25788  _ _ _ _ _ 179 1 ...
4 b - RESIDUAL 4 L. 28TLT 180
257701 188 5 1 . - Gray-brown, sandy SILT (A-4), with mica, 25769 188 J... RESIDUAL
T . kQ .. saprolitic at 23.8ft + 2 3 4 7. - Dark gray, sandy SILT (A-4), with mica,
2575 I 2575 ~ it
< -+ ~7 saprolitic
I SN I D N
257201 238 CIN L 257191 238 oINS
T 181913 io. T B 28 |27 || .ol
2570 4 Fae 2570 T g ..51
il e 4 2.968.7 e e e e 200
S . R R 1 WEATHERED ROCK 5
B It L P 256894 288 NP S Dark gray SCHIST -
2565 1 T o e T LOr0.1 60/0-1 \ CRYSTALLINE ROCK l .
T T ) 32.0ft: Harder driling %20 T Dark gray, SCHIST
1 T WEATHERED ROCK : ~ T Boring Terminated with Standard
256001 338 Y Gray-brown SCHIST 33.8] ! s I Penetration Test Refusal at Elevation
1 60/0.1 60/0.1 — =~ —CRYSTALLINEROEK — — — e g T 2,566.8 ft in Crystalline Rock: SCHIST
-T Gray-brown SCHIST 5 T
T Boring Terminated with Standard 9 T
T Penetration Test Refusal at Elevation 5 T
T 2,561.9 ft in Crystalline Rock: SCHIST g. 1

T T177

GEO_STRUCTURE ON US 21 OVER GLADE CREEK.GPJ N
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NCDOT BORE SINGLE R3101_GEO_STRUCTURE ON US 21 OVER GLADE CREEK.GPJ NC_DOT.GDT 1/26/12

Z_® NCDOT GEOTECHNICAL ENGINEERING UNIT | SHEET 9
LL¥ CORE BORING REPORT

/N NCDOT GEOTECHNICAL ENGINEERING UNIT
') BORELOG REPORT

WBS 37044.1.1 | TP R3101 | COUNTY ALLEGHANY | GEOLOGIST Lioyd, K. WBS 37044.1.1 | TIP R-3101 | COUNTY ALLEGHANY | GEOLOGIST Lloyd, K.
SITE DESCRIPTION Structure on US 21 over Glade Creek (AMEC Proj. No. 6468-11-0516) GROUND WTR {ft) SITE DESCRIPTION  Structure on US 21 over Glade Creek (AMEC Proj. No. 6468-11-0516) GROUND WTR (ft)
BORING NO. B1-A STATION 393+34 OFFSET 7ftLT ALIGNMENT -L- OHR. 11.3 , BORING NO. B1-A STATION 393+34 OFFSET 7ftLT ALIGNMENT -L- 0 HR. 11.3
COLLARELEV. 2,595.9 ft TOTAL DEPTH 50.5 ft NORTHING 997,201 EASTING 1,394,267 24 HR. FIAD COLLARELEV. 2,595.9 ft .| TOTALDEPTH 50.5 ft NORTHING 997,201 EASTING 1,394,267 24 HR. FIAD
DRILL RIG/HAMMER EFF.JDATE MAC1145 CME-55LC 87% 10/29/2010 l DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE MAC1145 CME-55LC 87% 10/29/2010 ’ DRILL METHOD Mud Rotary HAMMER TYPE  Automatic
DRILLER White, D. START DATE 11/03/11 | COMP. DATE 11/03/11 | SURFACE WATER DEPTH N/A DRILLER - White, D. START DATE 11/03/11 COMP. DATE 11/03/11 SURFACE WATER DEPTH N/A
DRIVE SAMP. L ' :
Ez-ﬂiv ELEV D‘%:;)T” Oi:tovg E:U‘;Tsﬁ o 25 BLOWS :OER Foot 5 100 | no v ) SOIL AND ROCK DESCRIPTION CORE SR'UZ'\:E Na — T‘?;‘j; RUN 20.0ft )
() Sft | 0.5 | 0. , . i " |/MOI| G | ELEV.(R) DEPTH (f) E%ﬁ&;v ELEV DFZ%TH F?fgﬂ RATE | REC.['ROD SAuP. RECTRAD o DESCRIPTION AND REMARKS
(ft) Mineys| G | @ - % | % | G| ELEV.(f) DEPTH (ft)
2600 ’ - 2565:4 Begin Coring @ 30.5 ft
T i 25654+ 305 | 60 | 3:171.0 | 31| (1.4) (18.0)[(140) B4 2.565.4 CRYSTALLINE ROCK 05
1 R T 2:18/1.0 | 62% | 28% 90% | 70% ?j,.’q" Gray and tan, to black and white, moderately severe to slightly weathered,
T K T 1:58/1.0 = soft to hard, close to moderately close fracturing, SCHIST, with biotite,
2,595.9 GROUND SURFACE 0.0 T 2:45/1.0 %‘ muscovite, quartz and feldspar; RMR = 52
2595 T ] L] ROADWAY EMBANKMENT 2560 |.2.560.4T 35.5 3:48/1.0 =
o934t o5 d. . 81 ,:0:4 Asphaltand Aggregate base coarse gravel 25 T 5.0 glg; }8 1(80% (8%32 f.?-_ Severe weathered zones 31.9 t0 32.8, 34.5 to 35.5f, 40.8 to 41.2ft
T 5 3 4 P M [-EE Orange-brown, sandy SILT (A-4), with mica + 3:45/1.0 s
250194 40 a7 . :45/1. V.
2590 T e il M 256541 405 ﬂgﬂ 9 71
T 0 AR 50 | 2031.0 | (4.9) | 42) -
T S + 4:31/1.0 | 98% | 84% v AT
25869.L 90 __! .. o% 2,586.9 9.0 T 3812 8 A
4 3|2} 2 w, B ALLUVIAL T :24/1. N
2585 1 ‘4\ \/ 058 Orange-brown, gray, coarse SAND (A-1-b), 2550 | 2:550.4T 45.5 5:33/1.0 7‘57'
1 Y I 939 with gravel : T 6.0 | 421/1.0 | (5.0) | (4.1) a0
258291 130 N U T e 099 T 3:12/1.0 1100% | 82% L
T T | 21 | 14 B O I I W BSs I g;gﬁ’ﬂ:g i
2580 T n ! R R 009 2,545.41 50.5 3:08/1.0 A 25454 50.5
T L 238 25789 o ar0 - — Boring Terminated at Elevation 2,545.4 ft in Crystaliine Rock: SCHIST
257791 180 I RESIDUAL I -
L 3 7 9 . k,e M Gray, sandy SILT (A-4), with mica and T B
4 . \- quartz, saprolitic |
50 T \ I o
257291 230 L :\\ S 1 N
L [N RE R YR M 4 -
2570 I R 1 B
1 | . T B
2,567.9.4. 28.0 e e e e e 28078 e e e e e e e e e 280 T r
1 23" [i00/0H S PSR N .100/0.5+ WEATHEREDSR(’:OCg( T i
1 = Orange-brown SCHIST ‘ T B
256547 305 2,565.4 305 4 B
2968 + (6000 s00.08 2 CRYSTALLINE ROCK —+ N
T R B B B o= Gray and tan, to black and white, moderately o~ + L
T = severe to slightly weathered, soft to hard, s + -
T = close to moderately close fracturing, ] -+ o
2560 T = SCHIST, with biotite, muscovite, quartz and : + -
T i feldspar; RMR = 52 8 - —
T ‘:/ Severe weathered zones 31.9 to 32.8, 34.5 E T -
T i to 35.5ft, 40.8 to 41.2ft | T i
222 B > ' 2 I o
L g 2 1 L
T T o RN -
7 x
-t |/< E - -
2550 T 7 & 1 o
1 T u T i
4 i < 4 =
1 I B 1 i
4 2t 25454 50.5 & 1 L
T — Boring Terminated at Elevation 2,545.4 ft in B [ -
I - Crystalline Rock: SCHIST = 1 -
1 X 2 I ¥
4 - =z 4 -
R | (o]
by -4 |
=4 = % 4 -
I i 5 I -
4 L 2 T B
-+ - E' £ -
I i 2 I -
I L 9 T r
1 - s T -
4 = 2 T N
1 5 u T i
1 - 3 T B
-+ - 4 1 .
e - 2] 1 B
w
-T - 4 — -
4 L Q
-1 - o T i
1 L 5 T i
Q -+ L
-+ - 8] d. -
zZ




SHEET 10
Structure on US 21 over Glade Creek; 37044.1.1 (R-3101)

CORE PHOTOGRAPHS

B1-A

BOXES 1 & 2: 30.5-50.5 FEET
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\ (- NCDOT GEOTECHNICAL ENGINEERING UNIT o SHEET 11

NCDOT BORE SINGLE R3101_GEO_STRUCTURE ON US 21 OVER GLADE CREEK.GPJ NC_DOT.GDT 1/26/12

WBS 37044.1.1 I TIP R-3101 | COUNTY ALLEGHANY l GEOLOGIST Lloyd, K. WBS 37044.1.1 t TIP R-3101 I COUNTY ALLEGHANY ‘ GEOLOGIST Lloyd, K.
SITE DESCRIPTION _Structure on US 21 over Glade Creek (AMEC Proj. No. 6468-11-0516) GROUND WTR (ft) SITE DESCRIPTION  Structure on US 21 over Glade Creek (AMEC Proj. No. 6468-11-0516) GROUND WTR (ft)
BORING NO. B1-B STATION 393+33 OFFSET 11#fRT ALIGNMENT -L- 0 HR. 13.0 BORING NO. B1-B STATION 393+33 OFFSET 11 ftRT ALIGNMENT -L- 0 HR. 13.0
COLLARELEV. 2,595.7 TOTAL DEPTH 55.8 ft NORTHING 997,214 EASTING 1,394,280 24 HR. FIAD COLLARELEV. 2,595.7 ft .| TOTALDEPTH 55.8 ft NORTHING 997,214 EASTING 1,394,280 24 HR. FIAD
DRILL RIGHAMMER EFF./DATE MAC1145 CME-55LC 87% 10/29/2010 | DRILL METHOD _ Mud Rotary HAMMER TYPE  Automatic DRILL RIG/HAMMER EFF.JDATE MAC1145 CME-55LC 87% 10/29/2010 | DRILL METHOD  Mud Rotary HAMMER TYPE  Automatic
DRILLER White, D. START DATE 11/02/11 l COMP. DATE 11/02/11 l SURFACE WATER DEPTH N/A DRILLER White, D. START DATE 11/02/11 COMP. DATE 11/02/11 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L ~
B | v P H . ” 5 s 100 VAZE SOIL AND ROCK DESCRIPTION CORESIZE NQ TOTALRUN 16.7 ft
() 0.5t | 0.5% | 0.5% i x , NO. |/Moll G| ELev.() DEPTH (f) iey] RN [ocor e [ DRI L _RON T T STRATA 1t
@ | BBV Ty | @ | RATE R 1Rar | Tno R |t o DESCRIPTION AND REMARKS
() i) 9| G 1w | % |G| ElEV.(Y DEPTH (ft)
2600 » )556.6! Begin Coring @ 39.1 ft
+ - 2,596.64 9.1 1.7 1 4:0511.0 | (1.4) | (11 2.0} (1.1) B4 2,556.6 CRYSTALLINE ROCK 39.1
+ - 2555 | 2.554.9 L 40.8 3:52/0.7 gz%) (65%) g?"/«? E18°/2 A 25543 Light gray, black, white, moderately severe weathering to fresh, moderately 414
+ = -+ 5.0 3:13/1.0 1779y | (0.0) 8y 0.0 BEizA hard to hard, close to moderately close fracturing, SCHIST, with biotite,
2595 4+ : - 25957 - f]?xxy% ﬁgﬁﬁﬁi - 0.0 + ﬁéﬂ 5 | 38% | 0% 21% | 0% %- muscovite, quartzite, feldspar; RMR = 47
ST T X ! =8 CRYSTALLINE ROCK
25040 AT 4 -k - v o 25940 | Asphalt and Aggregate base coarse gravel ——% 2550 | 2.540.97 45.8 ggiﬂ 8 f'.—’;'_z‘55°~4 Tan-gray, severe to moderately severe weathering, soft to medium hard, 453
T “P9- : C Orange-brown, sandy SILT (A-4), with mica 5.0 | 422/1.0 | (5.0) | (.0) (10.5)} (9.9) KizA™ very close to close fractures, SCHIST, with biotite, muscovite, quartzite,
250164 41 4t | n I 430110 | 100% | 100% 100% | 94% V=" feldspar; RMR = 12 |
2590 I [ Mo T 4:32110 7L CRYSTALLINE ROCK
4 I (. 4 4:30/1.0 p,v’f’ . Black, white, very slight weathering to fresh, moderately hard to hard, close
1 J...].. L 2545 | 2.5449 | 50.8 5:02/1.0 N to moderately ciose fracturing, SCHIST, with biotite, muscovite, quartzite,
25866+ 91 ool - LEH] o567 9.0 + 5.0 | 5:13/1.0 | (5.0) | (4.9) z%g- feldspar; RMR = 59
2585 T 13 12 14 Pt 126 . " 888 ALLUVIAL * 4 5306/1 .0 {100% | 98% T
-+ < T Orange-brown, coarse SAND (A-1-b) with + 888 ’-‘f -
I DD BN 7 1838 gravel 2540 | 253997 5538 41711.0 A 25399 ' 558
258168+ 141 R \\. 232 1 L Boring Terminated at Elevation 2,539.9 ft in Crystalline Rock: SCHIST
2580 _:: 50 29 18 . e e . e . .747 w §§§ :: :
I ._:______.__:I 033 25707 180 I n
2, 576,64 19.1 I RESIDUAL T -
2575 T S16 7 -&13° Gray, tan, sandy SILT (A-4), with mica, + -
T t saprolitic T i
I Sl £ L
2.571.6+ 241 S 4 B
2570 T s *1 3 I -
- . . I . . ; ade -
T LY TS ICHE I SPECEE S IR 20807 e e e e e . 280 | -+ —
2 5666+ 29 1 - WEATHERED ROCK | + -
2565 T+ 35 | 60 ]40/0.1 T 06/0'6? e Gray-brown, SCHIST with quartz : T C
256164 341 | R > < T -
2560 I 100/0.9 © 100059 7 g T -
1 'é L L
25sa6t 391 S o® L 2,556.6 391 § T -
2555 T 6000 - 6000 2 CRYSTALLINE ROCK o) 4 3
T 25543 Light gray, black, white, moderately severe 414 b4 T 3
T A weathering to fresh, moderately hard to hard, 2 T i
T E‘Z‘ close to moderately close fracturing, Q T N
T =) SCHIST, with biotite, muscovite, quartzite, ] T R
2550 T 7';/4'_2-550»4 feldspar; RMR = 47 453 4 1 L
1 'l 7L CRYSTALLINE ROCK 8 4 =
4 '7|§?_ Tan-gray, severe to moderately severe Q -+ -
4 N weathering, soft to medium hard, very close 3 4 -
1 a5 to close fractures, SCHIST, with biotite, S 4 -
2545 my I muscovite, quartzite, feldspar; RMR = 12 i + -
T N CRYSTALLINE ROCK 5 1 '
T %- Black, white, very slight weathering to fresh, < -T —
T ://‘ - moderately hard to hard, close to moderately a T "
2540 T T 25309 close fracturing, SCHIST, with biotite, 55.8 z T -
===\ _muscovite, quartzite, feldspar; RMR = 59 —== 8 I B
T i Boring Terminated at Elevation 2,539.9 ft in [4 1 L
1 L Crystalline Rock: SCHIST 5 1 .
-+ - = - o
£ L g 1 L
+< L w] 4 -
o L
4 L 2 4
4 L ) il 5
4 N 5 4 -
T n 2 1 :
4 B u L .
de = (G} -4 b
4 = 1 R
- w
A - o 4 L
4 -4 1 L
- Q
4 L o - -
4 R 5 1 L
4 L a + o
o T L




CORE PHOTOGRAPHS
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SHEET 12
Structure on US 21 over Glade Creek; 37044.1.1 (R-3101)

B1-B

BOXES 1 & 2: 39.1-55.8 FEET
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NCDOT BORE SINGLE R3101_GEQ_STRUCTURE ON US 21 OVER GLADE CREEK.GPJ NC_DOT.GDT 1/26/12

£ & NCDOT GEOTECHNICAL ENGINEERING UNIT ]
Ll BORELOG REPORT

WBS 37044.1.1

| TP R-3101 | COUNTY ALLEGHANY | GEOLOGIST Lloyd, K.
SITE DESCRIPTION Structure on US 21 over Glade Creek (AMEC Proj, No. 6468-11-0516) GROUND WTR (ft)
BORING NO. EB2-A STATION 394+09 OFFSET 6fLT ALIGNMENT -L- 0 HR. 11.1
COLLARELEV. 2,595.9 ft TOTAL DEPTH 33.8 t NORTHING 997,256 EASTING 1,394,215 24HR.  FIAD

DRILL RIG/HAMMER EFF./DATE MAC1145 CME-55LC 87% 10/29/2010

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER White, D.

START DATE 11/01/11

COMP. DATE 11/01/11

l SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. |
E(LﬁE)V ELEV DEE%TH . 5 % 10 SOIL AND ROCK DESCRIPTION
() 0.5t | 0.5ft | 0.5ft | ! 715 NO. MOI ELEV. (ft) DEPTH ()
2600 -
T | 2.595.9 GROUND SURFACE 0.0
2595 i I ROADWAY EMBANKMENT
259374 22 ... 25937 Asphalt and Aggregate base coarse gravel 2.2
oso1t as | 2| 28 fs‘ .- ~Gray-brown, red brown, sandy SILT (A-4),
3 2 2 c with mica
2590 I i 4-
1 L. 28879 . _ 8
2ELAL SR L L] ALLUVIAL
2585 T Ts. Dark gray, sandy SILT (A-4)
1 D A 28829 . 130
258211 138 5 3 7 l. Orange-brown, silty coarse SAND (A-2-4),
2580 I !’26 with gravel
i)
T 1 D I R 2709 _ _ _______________ 180
2smafase |t o1 o o “RESIDUAL .
4 -84 Gray, gray-brown, sandy SILT (A-4), with
2575 L i mica, saprolitic, quartz at 23.8ft
I S N A I - Bi
2 XN~ T 8 S T N § S I IR I A 32 Bit Chatter
2570 I S I R S
Ll
il e et
25671 288 R I S
g AT [ 29 pre
2565 I SR R | )
T R - 2,563.9 32.0ft: Bit chatter 320
+ .. L WEATHERED ROCK
256210 338 =00 50/0.0%" 25621 No recovery, assume SCHIST 338

PRSI S S S SO SO O B

NS SN SN RN SN B S A

PSRN ST YHNN U YORY VRN YN TN AU N ST ST YN T SUNY TOUC TS SN SUOT SHNY YUY SUNT SN SO A YN W WM N
-+ttt

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,562.1 ft on Crystalline Rock: SCHIST
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C_DOT.GDT 1/26/12

NCDOT BORE SINGLE R3101_GEO_STRUCTURE ON US 21 OVER GLADE CREEK.GPJ N

@ @ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 13
"~/ \ll¥ BORELOG REPORT

WBS 37044.1.1 { TIP R-3101 I COUNTY ALLEGHANY l GEOLOGIST Lloyd, K.

SITE DESCRIPTION Structure on US 21 over Glade Creek (AMEC Proj. No. 6468-11-0516) GROUND WTR (ft)

BORING NO. EB2-B STATION 394+09 OFFSET 12 ftRT ALIGNMENT -L- 0 HR. 10.9
| COLLARELEV. 2,595.9 ft | TOTAL DEPTH 38.7 ft | NORTHING 997,269 EASTING 1,394,228 24 HR. FIAD

DRILL RIG/HAMMER EFF/DATE MAC1145 CME-55L.C 87% 10/29/2010

| DRILL METHOD ~ Mud Rotary

HAMMER TYPE  Automatic

DRILLER White, D.

START DATE 10/31/11

‘ COMP. DATE 10/31/11

l SURFACE WATER DEPTH N/A
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Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,557.2 ft on Crystalline Rock: SCHIST




SITE PHOTOS SHEET 14
AMEC Proj. No. 6468-11-0516 Structure on US 21 over Glade Creek

NCDOT Project No. 37044.1.1 (R-3101)
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R Looking up station at site from EB1

Looking down station at site from EB2
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SHEET 15
SITE PHOTOS Structure on US 21 over Glade Creek

AMEC Proj. No. 6468-11-0516 NCDOT Project No. 37044.1.1 (R-3101)

Looking down the embankment left of —L- from road side at B1

Looking down the embankment right of —L- from road side at EB1.




SITE PHOTOS
AMEC Proj. No. 6468-11-0516

SHEET 16
Structure on US 21 over Glade Creek

NCDOT Project No. 37044.1.1 (R-3101)

Looking down the embankment left of —L- from road side at EB2
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Looking down the embankment right of —L- from road side at EB2



