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STATE PROJECT_33653.L l.D. NO.__B-4316
F.A. PROJECT__BRZ-1I53(6)
COUNTY__WATAUGA

PROJECT DESCRIPTION __BRIDGE No. 320 OVER
BEECH CREEK ON SR II53 (WILEY HARMON RD.)

SITE DESCRIPTION

NOTE - THE INFORMATION CONTANED HEREW IS NOT MPLED OR QUARANTEED BY THE K. C. DEPARTMENT
OF TRANSPORTATION AS BEWG ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - 8Y 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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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL. DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YVIELD SPT REFUSAL. AN INFERRED ALLUVILM (ALLLV. - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER
SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSD ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. R e ’
u;ﬁxchgCg Egapgggﬁggggnggg $Ocg;l;‘:‘téunggsP;ﬁﬁgg:&ﬁeggcmg:& u;«zrgg Zgw% %ggg) Ts;m o ggr? DEPJ%)ICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. S e o e o . 50 BLOWS, | AUEER, = A WATER BEARING FORMATION OR STRATA.
1 , ASTM D-1586). ~GRADED- 2 IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE{
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: f————— ANGULARITY OF GRAING OF WEATHERED ROCK. 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 ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS: ANGULAR, 4 e A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC
VERY STIFF, 60" SETY CLAT, NOIST WITH NTERBEDOED FINE SMD LAVERS,HGHLY PIASTI, A-7-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 168 BLOWS i g T
. N — ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHIO CLASSIFICATION MINERALOGICAL COMPOSITION v —. T FINE 75 COARSE GRATN TONEGUS AND WETANORPHIC ROCK THAT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAGLIN, ETC. ARE USED IN DESCRIPTIONS RGCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. {257 PASSING #2068 L PASSING *282) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS. GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 A3 ] A-2 A-4 ]A-s [a6[a7] a1,8-2 | A4, A6 COMPRESSIBILITY alggkCEigcsg)ALLlNE SEDIMENTARY ROCK THAT WOULD YELLD SPT REFUSAL IF TESTED. ROCK TYpe | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
— SR EDERATELY CoPRLSSBLE 100D LT Sag CORSTALPLAT CORSTAL PLAIN SESIMENTS CEVENTED-INTO-ROGK, U7 FRY o7 VEELD e
3 MODERA M L MIT 31~ : M ,BUT MAY NO - Vi N
SYMBOL & N \‘\‘\ HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK -1 | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED W AN?E;};;&?;%BHA%FAM;LER'SEL'?,;IGAEL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
cP) . SHELL BEDS, ETC. )
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*10 GRANULAR MUCK, GRANULAR SILT- CLAY ROCKS OR CUTS MASSIVE ROCK. :
4 SoILS CS:I(S?JS PEAT ORGARIL MATERIAL SOILS SOILS CIEER MpTERlaL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A& STRATUM DOR ANY PLANAR FEATURE IS INCLINED FROM THE
y y ) 3 . 3 - THE ANGLE A A STRATUM M
* 200 35 MX(35 MX35 MXB5S MX36 MN[3E MN36 MNIBE MN E?TATCEE ogR g:&m:a ::g;sﬁ g - 2; g - f;/ l?:rcfs 1 ; - 12% HAMMER TF CRYSTALLINE. ZONTAL
LIOUD LIMIT 40 MXJ41 MN 148 MX41 MN 148 MX|41 MN (40 MXI41 MN SOILS WITH MODERATELY ORGANIC 5 - 167 12 - 28% SOME 28 - 35-2 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) ~ THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INOEX | 6 MX | N.P.}ig MXPB MX |11 MN L MN 118 MX 1 MX[1L MN il MN LITTLE OR HigHLy | HIGHLY ORGANIC 8% 287 HIGHLY 357 AND ABOVE (v, SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX ] 8 i 16 MXiNo M| ~ MODERATE N FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
e 4o iz mx ° AMOUNTS OF gﬁfﬁs e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SiDEG RELATIVE TC ONE ANGTHER PARALLEL TO THE FRACTURE.
USUAL TYPES|STONE FRAGS. |y o | oy 7y oR CLAYEY SILTY cLAYEY ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (SLI1) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  1GRAVEL AND | il GRAVEL AND SAND SOILS SOILS MATTER v STATIC WATER LEVEL AFTER_2 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNBER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
::;.E:IA?";:G o . MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Zew WATER, NE OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT 70 GOOD FAIR TO POOR POOR POOR | UNSUITABLE PERCHED WATER, SATURATED ZONE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU\’ SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
PLOF A-7-§ = L.L.- 38 :P.LOF A-7-6 >L.l.~ 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED p— (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COM?RET:SOSI‘};IEF'ISJRENGTH 5??3?&%22&5?&);« DT buT TEST BORING SAMPLE S F TESTED, WOULD YIELD SPT REFUSAL , JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
{N-VALUE) ! DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | Lo o cumt ki ke RIDGE OR PROJECTION GF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
CENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING e (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME TrS LATERAL EXTENT
CRANLLAR LOOSE 41018 S~ BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, .
MATERTAL MEDIUM DENSE 18 TO 308 N/A " ARTIFICIAL FILL OTHER THAN S5- SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES > 108 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VE§$"§§ \SE 3¢ 10 50 ROADWAY EMBANKMENTS Q CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE BuT |[-MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
58 — INFERRED SOIL BOUNDARIES ST- SHELBY TUBE (V. SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT [ @.25 @O MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 425 T0 8.5 NFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. I£_TESTED, YIELDS SPT N VALUES { 160 BPF INTERVENING IMPERVIOUS STRATUM.
- EDIUM STIFF 4708 ¢ ) |P7E7Es  INFERRED RO PIEZOMETER
SILT-CLAY M i P 25 T0 1 YAN INSTALLATION COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND [RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
eorane) VERY STIFF 15 TO 38 T s T ALLUVIAL SOIL- BOUNDARY AT i, SampLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (R.G.0) - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >38 >4 %% QIP/DIP DIRECTION OF Oy LOPE INOICATOR ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK sTRUCTuRIeos N INSTALLATION CBR - CBR SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O -V -
SPT N-VALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 8 @ e 208 278 , @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK. o T
DPENING (MM 476 28  8.42 825 0875 00853 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay TO DETACH HAND SPECIMEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
SAND SAND AR - AUGER REFUSAL PMT - PRESSUREMETER TEST
(BLOR.) (COB.) (GR.) (CSE. S09 & sn) (sL) (CL) BT - BORING TERMINATED SB. - SAND, SANDY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
- SO 2 S0, 8 2 HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED P PLAE
SRaIN  tM 305 IS 28 8.2 005 0005 gr&:r_-ct:;t-: PENETRATION TEST gt! —-sétzé'f%t;w BY MODERATE BLOVS. STANDARD_PENETRATION TEST (PENETRATION RESISTANCE) (SPT)~ NUMBER OF BLOWS (N OR B.P.F.) OF
size  IN. 12 ¥ CSE. - COARSE TCR - TRICONE REFUSAL MEDIUM CAN BE GROOVED OR GOUGED ©.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. B R FALLING 30 INCHES REGUIRED 70 PRODICE A PENETRATION OF 1 FOOT INTO SOIL WITH
= = ‘ HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB.HAMMER Fa a1 EoOT PENETRATION
SOIL MOISTURE - CORRELATION OF TERMS g:TT - Siiiﬂgﬁgﬁafﬂxm resr “Y . UNIT WEIGHT POINT OF & GEOLOGISTS PIOK. 2I$HIZ§HBEl(J)L205 DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN @.1 FOOT PENETRA
SOIL MOISTURE SCALE FIELD MOISTURE - “Y4 - DRY UNIT WEIGHT
GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO d SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F.- FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN 3;“2}3 A‘T:Sﬁﬁ A‘:‘%Cgﬁgés‘ssggcgs' :‘;‘g‘&éﬁﬁ;‘g‘ OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
SATURATED USUALLY LIGUID: VERY WET, USUALLY FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. -
. X - 4 . - - .R.0.0.) - F LITY DESCRIBED BY:
SaTY FROM BELOW THE GROUND WATER TABLE i i dlvises VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH ?(T)'?ﬁzALgﬁg‘T(HGg?LIIRH:KDiSEIg:?EgNw(ISTEIﬁ DA) sr‘;ﬂmsfcfui T’?C:R GéJF?Eg;ERDTigNIf?NCHES DIVIDED BY THE
LL .| LIGUID LIMIT : ;FE‘EGS»P;EE?SSMENTS SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC . - : FINGERNAIL.
SEMISOLID; REQUIRES DRYING TO TOPSOIL (T.S.) = SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
i T WET - 6 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
I = ——
pLL - PLASTIC LIMIT HAMMER TYPE: IERM SPACING IERY THICKNESS BENCH MARK: BMi- Outslde project limlts
DRILL. UNITS: ADVANCING TOOLS: VERY W ORE THAN 18 FEET VERY THICKLY BEDDED > 4 FEET T onike 1 T of o I8 Y
oM_| OPTIMUM MOISTURE - MDIST ~ (M) SOLID; AT OR NEAR OPTIMUM MOISTURE G LAY BITS E AUTOMATIC D MANUAL WESEY 10E r34m u AF : ExT FEE . THICKLY BEDDED 1.5 - 4 FEET 8' splke _In root of a 18' gum tree. NI
SL_|. SHRINKAGE LIMIT [] wosre & MODERATELY CLOSE 170 3 FEET THINLY BEDDED 816 - 1.5 FEET : .
[] & conrnuous FLIGHT AUGER CLOSE g.16 TO 1 FEET VERY THINLY BEDDED 0.03 - 216 FEET ;
REQUIRES ADDITIONAL WATER TO CORE SIZE: . THICKLY LAMINATED 0.888 - 6.83 FEET BENCH MARK: BM2 - BL sta. I5+36 Hi5' Lt.
- DRY - @ [] ses VERY CLOSE LESS THAN 8.6 FEET
ATTAIN OPTIMUM MOISTURE [ e HoLow ausers e THINLY LAMINATED < 8.088 FEET 8" splke In root of a 12" poplar free.
V s 300.
PLASTICITY X ove-ss 7] ero Facen Fineer s R INDURATION ELEVATION: 2900.32
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [ runc.-carsioe mserTs BENCH MARK:
- VERY LOW . -H RUBBING WITH FINGER FREES NUMEROUS GRAINS;
NONPLASTIC 7-5 CME-558 FRIABLE
LOW PLASTICITY 615 SLIGHT X CASING IXI W/ ADVANCER TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. CLEvATION:
MED. PLASTICITY 16-25 MEDIUM D y
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH ] [ BREAKS EASILY WHEN HIT WITH HAMMER. NOTES:
COLOR [ ricoe  TUNG~CARB. [] wano aucer
D OTHER E D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [] vene shear rest OIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. (] omen [ ommer EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
[] orher SAMPLE BREAKS ACROSS GRAINS.
REVISED 08/15/00




Florence & Hutcheson, Inc.

CONSULTING ENGINEERS

July 10, 2008

Regional Design Engineer
North Carolina Department of Transportation
Raleigh, NC

Re:  Bridge No. 320 over Beech Creek on SR 1153
Watauga County, NC
B-4316

Dear Regional Engineer:

The subsurface investigation conducted for the subject bridge project encountered
considerable thickness of boulders, cobbles and coarse gravel comprising colluvial,
alluvial and artificial fill units overlying crystalline rock. The encountered boulders,
cobbles and coarse gravel will likely increase the difficulty of installing foundations at
each bent location.

A Rock Mass Strength determination has been completed for crystalline rock underlying
the subject site based upon Tables 10.4.6.4-1, 10.4.6.4-2 and 10.4.6.4-3, Geomechanics
Classification of Rock Masses, AASHTO 2007, LRFD Bridge Design Specifications. A
RMR Rating of 54 was calculated placing the site within Class No. III, Fair Rock.

Sincerely,
FLORENCE & HUTCHESON, INC.

D. Michael Gragg, P.G.

P OBox 7267 « Paducah, KY 42002 * 2550 Irvin Cobb Drive » Paducah, KY 42003 « (270) 444-9691 » fax (270) 443-3943
e-mail: mail@flohut.com
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CONSULTING ENGINEERS

ELK PARK QUADRANGLE

OVER BEECH CREEK .

Florence & Hutcheson, Inc.
BRIDGE No.320 ON SR 1153

7.5 MINUTE SERIES (TOPOGRAPHIC)
NORTH CAROLINA - WATAUGA COUNTY
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GENERALIZED SUBSURFACE PROFILE 12’ Lt. of —-L-

GROUNDLINE PROFILE SURVEYED BY FLORENCE & HUTCHESON, INC. AT 12’ LT. OF -L- ON 4/7/08
INFERRED STRATIGRAPHY IS DRAWN AT THE PROFILE OFFSET WITH THE BORINGS PROIJECTED ONTO THE PROFILE

15455 -?L—

15+93 —L-

(By thers)

D

[ B-4316_|

Sheet No.

5

,,,,,,, . ...2940

2920

2800

i , ; B1-A :
n - 14+70 -L- © 14+91 -
- 2960 . ... .. @ 2 @ 2w @
2G40, i
- 2920 .. ... T T~ o L GROUND. . . . .. .. e
i -~ _ ' ' SURFACE
u 7“‘ o) PR
- 27 e w R ’ "<
— 4/13/08
- {Cave E)_ {C.CIV—e:I’—])L
= —
- - bl
N \ . s
— 2900, . . ... T TR R Bt e =
- - —_— e T
- // o fl , _/7/_’7_{,//____///5///_—?//?//,:// — e —
' 4 TN FETIENEN= = ]
— : Jﬁ/’/?//'/// ST TR
Z S -
- : Z TENETIERE il : . i
1 ==
C 2880 . 1 N <+ SR
L . ‘ 1)
- k) T~ o
- ‘ T
L : — -
T 2860
n 28 )" Roadway embankment Brown, loose sand :
- ) Roadway embankment - Brown, tan,, gray, stiff to medium stiff st w/sand & rock frags.
- :c) Artificial fill - Brown, gray, tan, orange, black, dark gray, v.loose to v. dense, sand, siity 'sand & gravelw/clay, cobbles & boulders.
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NCDOT BORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

PROJECT NO. 33653.1.1

|ID. B-4316

COUNTY Watauga

| GEOLOGIST Gragg, D.M.

SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.)

BORING NO. EB1-A

STATION 14+70

OFFSET 12ftLT

ALIGNMENT

COLLARELEV. 291431t

TOTAL DEPTH 3751t

NORTHING 917,251

EASTING 1,148,482

GROUND WTR (ft)
-L- O HR. N/A
24 HR. 6.0

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 04/11/08

COMP. DATE 04/11/08

SURFACE WATER DEPTH N/A

DEPTHTOROCK 2851t

2865

2860

| 2855

2850

2845

2840

| IS ST SR TR NN WOt SUUY WNT SUOR NN TN ST TN O AU SO SURN SUAN SN (SO YUY YO SN WOUR JONF SO ST SHOU TOON JUNY SOOY YORC WO S TS

tfod
LIS Mt Mt Mt R At S D It Sans SO Jen Nes: S SN BN N N N R BN B SE S NN NS B S Ba NS M M N MO HER S BN SN M S N

2835

ev| DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ezg" ELEV DE(f";)T H o » s 5 100 \/ o SOIL AND ROCK DESCRIPTION
(® 0.5ft | 0.5 | 0.5ft ) ) h NO. |/moll G | ELev. @) DEPTH )
215 L 29143 GROUND SURFACE 00
T L -F ROADWAY EMBANKMENT
: LC NE Brown, loose sand.
4 L)
291015 o003+ 50 ww M 20088 55
I S {152 027 . WS ARTIFICIAL FILL
1 b XL Brown, gray, tan & orange, med. dense sand
2905 1 wHS & gravel (A-1-b).
~{ 2.904.3+ 10.0 <] —2.004.3 Cobbles w/sand & gravel below 7.0't0 10.0". 409
T 4 1 2 |l|¢s. : : ss1| w ><: a ARTIFICIAL FiLL
1 1. N - N o L 20018 Brown, v. loose sand & gravel (A-1-b). 125
2900 I - : : 2,900.0 143
T ALLUVIAL
1 Granite & gneiss gravel & cobbles.
2895 I
2890 I
1 [ 28858 285
2885 I 'g?_ CRYSTALLINE ROCK
4 ? Top in-situ rock 28.5' (Elev. 2885.8).
4 1,’ 7 Interlayered gneiss & granite.
4 T
2880 I > ¥
T ~Z
1 >
A 28768 375
2875 Boring Terminated at Elevation 2,876.8 ft in
granite (CR).
Cave-in @6.2'.
Final casing depth = 14.3".
2870 Drilling fluid = native water.

Ulll(’lii"'l|l'lll(‘l(|I'(!l!ll!0!llll‘lll,llll

NCDOT GEOTECHNICAL ENGINEERING UNIT b
CORE BORING REPORT
PROJECT NO. 33653.1.1 |, B4316 [ counTy Watauga | cEOLOGIST Gragg, D.M.
SITE DESCRIPTION  Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR (ft)
BORING NO. EB1-A STATION 14+70 OFFSET 12ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 29143t TOTAL DEPTH 3751t NORTHING 917,251 EASTING 1,148,482 24 HR. 6.0

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/

SPT Core

HAMMER TYPE Automatic

START DATE 04/11/08

COMP. DATE 04/11/08

SURFACE WATER DEPTH N/A

DEPTHTOROCK 2851t

CORE SIZE NQ2

TOTALRUN 2461t

DRILLER Contract Driller

NCDOT CORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

RUN DRILL RUN STRATA [ L
E%ﬂE)" ELEV DE(';)T H R(g)" RATE |REC [ROD'| SUUP. [RECTRAD] o DESCRIPTION AND REMARKS
) oy | Q| Q "1 @1 % o] eevm DEPTH (f)
2900 Begin Coring @ 14.3 ft
é.ggg.g__ }gg 18 | 042 |(06)] WA - ALLUVIAL 143
2O¥0.e 1 19, 55 :14/0.8 | 33% A Brown, gray, green, red/orange, pink granite &gneiss gravel (1/2"-2") &
i - g}? 49 cobbles (3"-6").
2895 1 033 |38%
T 0:48
2,893.2T 21.1 0:13
1 43 ] 005 (15| NA
1 030 |35%
2890 1 gﬁ
2,888.9] 254 -
[ZRBE2 1261 0.7 \0:13/0.3/ &(05) NA [
4 50 = 1% i (1.4) L
2885 4 g}g 3.7 | 28% o] 28858 285
4 533 | 74% @4 [G9) FA- CRYSTALLINE ROCK
2,883.2T 311 3 '(4)!1:'! 93% | 43% ¥ iA- Top in-situ rock 28.5' (Elev. 2885.8).
=+ ) o @H1en - Gray, green, cream, pink/brown/orange, sli. to mod. weathered wiinterval
+ 107 188% | 40% b mod. sev. weathered (34.6'-35.7'), hard to v. hard w/interval med. soft, close
2880 + 134 ﬁ frac. spacing, interlayered chiorite feldspar gneiss w/feldspar phenocrysts &
T 1:30 2 granite.
2,878.27 36.1 124 Vi 18 jts @ 0°-25°, 3 jts @ 45°, 4 jts @ 70°-90°.
287681 375 | 14 | 224 1(12)1(05) 21 28768 375
> 3:27/0.4 A 86% A 36% F—— : 7 T : s -
2875 2,875‘4:: 389 | 14 ,(1 ¥ ) r Boring Terminated at Elevation 2,876.8 ft in granite (CR).
4 86% /1 36% L Cave-in @6.2'.
+ - Final casing depth = 14.3'.
+ - Dirilling fluid = native water.
2870 1 i
2865 I =
2860 I »
I N
2855 I R
2850 I [
2845 I =
2840 I =
2835 T =
2830 I -
2825 I -
2820 T i




Boring EB1-A — Station 14+70 @ 12’ Left - Box 1 of 2

Boring EB1-A — Station 14+70 @ 12’ Left - Box 2 of 2




NCDOT BORE SINGLE BRIDGE 320 QVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

NCDOT GEOTECHNICAL ENGINEERING UNIT s
BORELOG REPORT

HEET

PROJECT NO. 33653.1.1 I ID. B-4316 l COUNTY Watauga I GEOLOGIST Gragg, D.M.

SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR (ft)
BORING NO. EB1-B STATION 14+52 OFFSET 17t RT ALIGNMENT -L- O HR. N/A
COLLARELEV. 293151t TOTAL DEPTH 56.1 ft NORTHING 917,225 EASTING 1,148,504 24 HR. 174

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 04/10/08

COMP. DATE 04/11/08

SURFACE WATER DEPTH N/A

DEPTH TOROCK 45.7 ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)" ELev PEETF o 25 5 5 100 v/ SOIL AND ROCK DESCRIPTION
(ﬂ) 0.51t | 0.5t | 0.5t ) f ) NO. MOl G ELEV. (f) DEPTH (it)
2935 |
I GROUND SURFACE 00
2930 T ARTIFICIAL FILL
292954+ 2.0 Brown, soft sandy silt (A-4). 25
1 3 [97/05 - Y M BT ARTIFICIAL FILL
29265+ 5.0 - 1 28270 Brown, v. dense coarse sand & gravel 45
2025 T ER NI $i7 w BT ook
- % i ARTIFICIAL FILL
4 R L E 29237  Brown, tan, orange & black, med. dense 78
+ .. >< o gravel w/sand (A-1-b). /
1 K 29210 105
2920 I T 29200 ARTIFICIAL FILL 15
1 \ White, pink & green, boulder. f
4 COLLUVIUM
+ Granite, schist & feldspar gravel & cobbles.
2915 T
i v
2010 291054 21.0 e LRI M 29105 21.0
+ 6 [60/02 4 —500.2% | 5S-2 29098 ALLUVIAL A7
1 .. . Brown, orange, gray & tan, v. dense, coarse
+ .. sand & gravel w/granite & gneiss gravel &
2905 |.2:905.5+ 26.0 - - 2,905.5 cobbles (A-1-b). 26.0
= 5 1 1 |; > w ALLUVIAL
T | - 29035 Light brown, soft silt (A-4). —280]
T e ALLUVIAL
2,901.54 30.0 < T
* 1 | Brown, orange & gray, v. stiff silt (A-4).
2900 I 11 9 13 g 2 w
T 1 2,899.0 325
I P ALLUOVIAL
28965L 350 . Gray & brown/orange, mottled, medium stiff
2895 1 a1 212§ - ss3l w silt (A-4).
I e 28927 388
+ . Al:.LUVIAL
2890 1 Granite & gneiss gravel & cobbles.
1 > 28858 457
2885 4 = CRYSTALLINE ROCK
+ s Top in-situ rock 45.7".
4 - Interlayered granite & gneiss.
-+ /3 3.~
| 2880 I >
I Z
2875 T 71~ 28754 56.1
- = Boring Terminated at Elevation 2,8754 ft in
1 - gneiss {CR).
T |~ Cave-in @ 17.6".
2870 I B Final casing depth = 38.8".
T N Drilling fluid = native water.
2865 I =
2860 I [
2855 T B

NCDOT CORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 7/10/08

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT ST
CORE BORING REPORT
PROJECT NO. 33653.1.1 [D. B4316 | COUNTY Watauga | cEOLOGIST Gragg, D.M.
SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR (ft)
BORING NO. EB1-B STATION 14+52 OFFSET 17ftRT ALIGNMENT -L- O HR. N/A
COLLARELEV. 29315 ft TOTAL DEPTH 56.1 ft NORTHING 917,225 EASTING 1,148,504 24HR. 174

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/

SPT Core

HAMMER TYPE Automatic

START DATE 04/10/08

COMP. DATE 04/11/08

SURFACE WATER DEPTH N/A

DEPTH TOROCK 45.7 ft

CORE SIZE NQ2

- TOTAL RUN 32.1ft

DRILLER Contract Driller

RUN DRILL RUN STRATA ||
Fi | EEv PERTTI R | RaTE [RECTROD| SAWP- TRECTROD | o DESCRIPTION AND REMARKS
@ oy | @ | 1R 1% le]l eeve DEPTH )
2921 Begin Corin 105 ft
2920 | 2.9270] 7‘1’8 0.5 A3:04/05/(0.5) } N/A (1.0) 29210 ARTIFICIAE._FILL 105
P50 | 155 M00%) WA 100%, COLLUVIUM 115
4 006 |(1.70 (3.2) Brown, white, gray & gray/green, granite, schist & feldspar gravel (1/2"-1
+ 023 |34% 34% 1/2") & cobbles (3"-4").
2915 29155+ 16.0 0:22
-+ 50 | 013 |@0)| NA
T 0:04 | 40%
T 0:05
2,910 5" 210 8(2)2
2910 | % .54 21 ; 29105 21.0
12,909 211 N=60/0.2 SS-2
T i3 030 (3 | VA 3 VA 29008 ALLUVIAL n7
4 ggg 30% 30% Cream, brown, black & orange, granite & gneiss gravel (1"-2") & cobble (7").
2,905.5: 26.0 0:03 29055 260
2905 -+ 0300, ALLUVIAL
+ = 29035 28.0]
T ALLUVIAL
2900 I N=22
1 2,899.0 325
4 ALLUVIAL
2805 I N= 8§S-3
2,892.7] 388 28927 38.8
+ 23 0:21 ©.7) | NA (2.7) | N/A ALLUVIAL
2800 | 2.890.47 41.1 0:08 |30% 39% Brown, gray, green, white & pink/orange granite & gneiss gravel (1/2"-2") &
T 50 NOSO3IFGETG0) cobbles (4°-8").
I o8 | So% | o
1 &+
2,885.4+ 46.1 pe 2,885.8 45.7
2885 =+ R R ERY ) 0D (7.8 BA- CRYSTALLINE ROCK
+ 135 | 95% | 70% 98% | 75% o Top in-situ rock 45.7".
+ 113 7"4 - Gray, green, pink/orange & white, sli. weathered w/interval mod. sev.
2.881.44 50.1 1-03 *}fg- weathered (47.9'-48.6"), hard to v. hard w/interval soft, close frac. spacing
128804+ 511 | 10 1- 10) | (0.9 i interlayered granite & chlorite feldspar gneiss w/feldspar phenocrysts.
2880 43 1(1.0) 1 (0.9 f
=+ 50| 140 J00%A90% L 33jts @ 10°-25°, 2 jts @ 40°.
1 250 1@ | @) Yy
I ggg 98% | 82% s
p 7
2875 | 2.875.41 56.1 2:03 2 28754 56.1
T - Boring Terminated at Elevation 2,875.4 ft in gneiss (CR).
T B Cave-in@ 17.6'.
T ™ Final casing depth = 38.8".
2870 1 [ Drilling fluid = native water.
2865 1 .
2860 T =
2855 T R
2850 1 [
2845 1 R
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET

PROJECT NO. 33653.1.1

[ID. B-4316

| COUNTY  watauga

| GEOLOGIST Gragg, D.M.

SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.)

BORING NO. B1-A

STATION 14+91

OFFSET 12ftLT ALIGNMENT

COLLARELEV. 291291t

TOTAL DEPTH 4591t

NORTHING 917,271

EASTING 1,148,489

GROUND WTR (ft)
-L- O HR. N/A
24 HR. Dry

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 04/10/08

COMP. DATE 04/10/08

SURFACE WATERDEPTH N/A

DEPTH TOROCK 22.4ft

NCDOT BORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

DRIVE p SAMP. L
ELEV| ELey PEFTH BLOW COUNT BLOWS PER FOOT v o SOIL AND ROCK DESCRIPTION
® | "@ | @ |osn|osnfosn|lo 25 50 75 100 | No. LAvoll 6 | eev.m DEPTH (i)
2015 | B
1 - 29129 GROUND SURFACE 0.0
4 . ARTIFICIAL FILL
1 oL 29111 Brown & gray, silty sand wigravel (1/2°-3/4") 18
29101, o002t 36 cL \ & cobbles (3") (A-1-a).
R T T 5 T3 1. - M ARTIFICIAL FILL
T '?8 . o Brown & gray, loose gravel & sand (A-1-a).
I ‘1. | 2,906.1 68
2905 I 29054 ARTIFICIAL FILL s
T Gneiss boulder. f\"‘af‘
2,902.0T 10.9 2,9020 ALLUVIAL 109
2000 i 1 1 3 +4 . sS4 | W 29005 \. Granite gravel. [ 124
90 -+ ALLUVIAL
T Brown, gray & orange, v. loose to loose,
2'897'9__ 150 50/03 T w 28978 coarse sand w/gra(\f!i ilr;ce weathered rock I_JQ
2895 T C e COLLUVIUM
__: Granite & gneiss gravel & cobbles.
+ 57b 2,890.5 224
2890 4 =5 CRYSTALLINE ROCK
T = Top in-situ rock 22.4' (Elev. 2890.5).
4 = Gneiss wigranite layers.
o+ 1~
2885 I 5
L o 1 -~ p
4 .
, I
2880 I =
4 .z
-+ T
4 S—— 2
1 RS3 a5
2875 I 2,874.9 380
T " CRYSTALLINE ROCK
i o Gneiss wigranite layer.
4 "’//
2870 T s
4 77
T L 2867.0 459
1 i Boring Terminated at Elevation 2,867.0 ft in
2865 1 R gneiss (CR).
K cave-in 5.5'.
4 - Final casing depth = 15.3".
1 i b id = nafi ]
| 2860 I o Drifling fluid = native water
2855 I [
2850 I [
2845 I [
2840 I [
2835 1 B

NCDOT CORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 7/10/08

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
CORE BORING REPORT 2
PROJECT NO. 33653.1.1 | ID. B43t6 | counTY  Watauga | GEOLOGIST Gragg, D.M.
SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR (ft)
BORING NO. B1-A STATION 14+91 OFFSET 12ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 291291t TOTAL DEPTH 4591t NORTHING 917,271 EASTING 1,148,489 24 HR. Dry
DRILL MACHINE CME-45C DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 04/10/08 COMP. DATE 04/10/08 SURFACE WATERDEPTH N/A DEPTH TOROCK 224 ft
CORE SIZE NQ2 TOTALRUN 3401t DRILLER Contract Driller
RUN DRILL RUN STRATA ||
E%ff)" ELEV DE(‘;;’ H R(gf‘ RATE [RECTROD| SPUP. [RECTRAD | 6 DESCRIPTION AND REMARKS
() iy | Q| P ‘ 1% e eev ) DEPTH ()
2905.4 Begin Coring @ 7.5 ft
Z9054F 75 | 34 | 043 |(0.7) | WA ©0.7) | NA [XF29054 ARTIFICIAL FILL 75
T 0:10 | 21% 70% I N/A Gneiss boulder (20") (continued).
2,902.0T 109 0:10 ©0) 2,902.0 ALLUVIAL 10.9
2900 1 %8;{24 SS-4 } 0% 290005 \_Green, gray & brown/orange, granite gravel (2°) & gneiss boulder (15"). [ 12.4
-+ — ALLUVIAL
4 ) i
2,897.64 153 - 2.897.6 15.3
(2897011591 06 \W=60031 64 [ WA @O | NA COLLUVIUM
2805 + 50 | 055 67% )| A 28% Gray, green & brown/orange, granite & gneiss gravel (3/4"-2") & cobbles
T 015 | (1.3) ®").
1 212 | 20w
2,892.0T 20.9 023
T 50 | 032 | @8] (1.6 24
2880 + daz | 6% | 32% 40) > CRVSTALLINE ROCK
1 051 90% Top in-situ rock 22.4' (Elev. 2890.5).
288707 25.9 120 f Green, gray, pink/orange & dark gray, sli. to mod. weathered wiintervals
50 051 Y E) dg mod. sev. to v. sev. weathered, hard w/soft intervals, close frac. wiv. close
2885 T 0:54 | 78% | 24% Sa frac. swarms, feldspar chlorite gneiss w/granite layers (<1.0').
T 053 fg 12 jts @ 0°-20°, 4 jis @ 50°-60°.
1 057 7
288207 309 1:01 a5
T 50 | 105 @9 |24 7
2880 I 1:07 | 98% | 48% &
T 1:13 e
T 1:09 o
287701 359 1:02 :ﬂ
T 501 032 |@6)]|(@1)} RS3 o
2875 A1 102 |92% |82% | 7128749 380
I 1:22 9|02 bz CRYSTALLINE ROCK
4 1:34 100%] 91% piz Gray, green & pink/orange, fresh within intervals, sli. weathered, hard to v.
2,8720] 40.9 5ot Tentas l.’ ” hard, close to mod. close frac. spacing, chlorite feldspar gneiss wifeldspar
2870 T 5 241 |100%] s6% o phenocrysts & granite layer (1.5").
-+ 2:58 e L
1 3:17 =,
2,867.07 459 7:08 24 2867.0 459
2865 i 8:46 B Boring Terminated at Elevation 2,867.0 ft in gneiss (CR).
T N cave-in 5.5'.
ER 5 Final casing depth = 15.3'.
4 - Drilling fluid = native water.
2860 I [
2855 _‘: "
2850 I N
2845 I n
2840 I R
2835 _': '_
2830 i _'_
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NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

PROJECT NO. 33653.1.1

[ID. B-4316 | COUNTY  Watauga

| GEOLOGIST Gragg, D.M.

SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR (ft)
BORING NO. B1-B STATION 14+92 OFFSET 12ftRT ALIGNMENT  -L- O HR. N/A
COLLARELEV. 291181t TOTAL DEPTH 4951t NORTHING 917,263 EASTING 1,148,512 24 HR. 12.0

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 04/09/08

COMP. DATE 04/10/08 SURFACE WATER DEPTH N/A

DEPTHTOROCK 28.1ft

NCDOT BORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E‘(-fgv ELEV DE(';)T H v/ SOIL AND ROCK DESCRIPTION
®) 0.5ft | 0.5ft | 0.5ft | |0 25 S0 75 100 | NO. | /vol| 6 | ELev. @ DEPTH ()
2915 | |
T [ 29118 GROUND SURFACE 0.0
4 R ~L ARTIFICIAL FiLL
2910 4+ 1 4 2910.2 \ Dark brown, clayey silt wigravel (A-1-a). 16
T e <. T ARTIFICIAL FILL
2,907.74 4.1 " At 2907.7 \ Boulder (30%). 4.1
T sy 77 " @14 W R :F 20059 ARTIFICIAL FILL 50
2905 | 2.9053T 65 — Py Y = 50056, Brown & gray, med. dense gravel & sand y
T S {33 e . ... |sssw s (A-1-a).
4 1' PR E ARTIFICIAL FILL
2,901.3T 105 L 29018 Granite cobble (7). 10.0
B R o ARTIFICIAL FILL '
7 7 6
2000 -+ 13 w Gray, white & tan, loose gravel (2) & sand
1 . ol 28988 (A1), . 13.0
T t T COLLUVIUM
2896.3T 155 RS B Brown, orange & gray, med. dense rock
2895 I 1313 1" S ) SS-6 | W frags. w/coarse sand (A-1-b).
4 . I COLLUVIUM
4 Gray, brown & orange, med. dense rock
4 frags. w/coarse sand (A-1-b). 20.0]
2890 + COLLUVIUM
-t Gneiss gravel, cobbles & boulders.
2885 I
4 28.1
+ CRYSTALLINE ROCK
4 Top in-situ rock 28..1' (Elev. 2883.7).
2880 I RS-1, Gneiss.
2875 I
2870 I
4 43.4
T CRYSTALLINE ROCK
T RS2 Gneiss wigranite interval.
2865 I
1 - 49.5
T i Boring Terminated at Elevation 2,862.3 ft in
2860 T - gneiss (CR).
T i Cave-in @ 12.0' - Groundwater observed
T A moving on cave-in surface toward creek.
1 K Final casing depth = 20.0".
2855 1 N Drilling fluid = native water.
2850 I "
2845 I "
2840 I N
2835 T i

7N\ NCDOT GEOTECHNICAL ENGINEERING UNIT S”ff"
CORE BORING REPORT
PROJECT NO. 33653.1.1 l ID. B-4316 l COUNTY Watauga l GEOLOGIST Gragg, D.M.
SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR (ft)
BORING NO. B1-B STATION 14+92 OFFSET 12ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 291181t TOTAL DEPTH 4951t NORTHING 917,263 EASTING 1,148,512 24 HR. 12.0

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/

SPT Core

HAMMER TYPE Automatic

START DATE 04/09/08

COMP. DATE 04/10/08

SURFACE WATER DEPTH N/A

DEPTH TOROCK 28.1 ft

NCDOT CORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

I

CORE SIZE NQ2 ' TOTALRUN 2981t DRILLER Contract Driller
RUN DRILL RUN STRATA |
Fa | BV PRaTHIRON| Rate [REC TRADT STUP- [RECTROD | 6 DESCRIPTION AND REMARKS
@ oinmy | § | P ) 1% 1s] eev i) DEPTH ()
2905.6 Begin Coring @ 6.2 ft
2ot gg 0.3 N032I03f (0.3) A NA | 555 |09 ) NA SF 1-2,9055 ARTIFICIAL FILL 62
Dbiiat dhes N=6 1100% 1100%; Granite & gneiss gravel & cobble. /\__jjjl
:: ARTIFICIAL FILL 10.0
2900 4 N=13 COLLUVIUM
4 2,898.38 13.0
ER COLLUVIUM
2895 T N=24 S$S-6
2,891.8] 200 , 28918 200
1 15 0:23 {{06)| NA 4.7 | NA COLLUVIUM
2890 2‘890'3..- 215 50 0:23/0.5 A 40% NA 58% Green, gray,cream/orange & brown, gneiss gravel (3/4"-2"), cobble (3"-11")
4 - (1)}3 2.9) & boulder (17).
T 107 | 98%
T 1:00
2885 | 2,885.3T 26.5 0:57
T 50 2:18 46) ] (19
4 130 9% | 38% : 2.883.7 28.1
4 137 A4.n] 7.3 C CRYSTALLINE ROCK
+ 119 96% | 48% ¥ A Top in-situ rock 28.1" (Elev. 2883.7).
2880 | 2:880.3T 315 1:18 RS-1 - Green, gray & cream/brown, mod. weathered wiinterval mod. sev.
- =+ 50 1:08 | 5.0)| 2.8 — weathered 28.1'-28.5', med. to mod. hard, close frac. spacing chlorite
T 058 |100%| 56% - feldspar gneiss wifeldspar phenocrysts & tr. augen, clay seams 29.5'-29.6' &
T 1:08 - 38.8'-39.0'.
T 1:08 B 39 jts @ 0°-30°, 12 jts @ 35°-45°.
2875 | 287531 365 122 [ e e
T 50 111 4.6)](296) —
T 1:09 | 92% | 52% -
T 1:12 r
T 1:41 B
2870 1287031 415 1:45 B
T 50 125 |47} (@25 <
T 14 94% | 50% - 28684 434
T 2:33 6.0) | 6.3) - CRYSTALLINE ROCK
T 312 RS2 98% | 87% ¥l A" Green, gray, brown, cream, white & pink/orange fresh, hard to v. hard, close
2865 | 2.865.3T 46.5 4:49 3 to mod. close frac. spacing (some partially healed) chlorite feldspar gneiss
T 3.0 346 |(3.0](28 1 wifeldspar phenocrysts & granite interval (0.6).
T 4:22 |100%{ 93% =i
286231 495 6:45 A 28623 495
T i Boring Terminated at Elevation 2,862.3 ft in gneiss (CR).
2860 T i
T N Cave-in @ 12.0' - Groundwater observed moving on cave-in surface toward
creek.
T i Final casing depth = 20.0".
1 R Drilling fluid = native water.
2855 x N
2850 I »
2845 I "
2840 I |
2835 _’: =
2830 I »




Boring B1-B — Station 14+92 @ 12’ Right - Box 1 of 3
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NCDQT BORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

PROJECT NO. 33653.1.1

| . B-4316

COUNTY Watauga

| GEOLOGIST Gragg, D.M.

SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.)

BORING NO. B2-A

STATION 15+55

OFFSET 12ft LT

ALIGNMENT

COLLARELEV. 291091t

TOTAL DEPTH 458ft

NORTHING 917,331

EASTING 1,148,511

GROUND WTR (ft)
-L- O HR. N/A
24 HR. Dry

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 04/12/08

COMP. DATE 04/12/08

SURFACE WATERDEPTH N/A

DEPTHTOROCK 2731t

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E%fg\’ ELEV DE(%T H v ) SOIL AND ROCK DESCRIPTION
(@ 0.5ft | 0.5f | 0.5 | 0 25 50 75 100] | NO. | Avol| G | ELev. @) DEPTH (f9)
2915 | »
T [ 29109 GROUND SURFACE 0.0)
2910 1 L 2,809.9 ROADWAY EMBANKMENT 10
29089 20 R I L Brown, silty sand wifine gravel (A-4).
T 46 |5 - 41 - WL 20074 ROADWAY EMBANKMENT 35
200507 5.0 { CER ] Brown, tan & gray, stiff silt wirock frags (A-4)f
2005 [ T ] b 7l wm M ROADWAY EMBANKMENT
- 7 - L Brown, dark brown, gray & orange, medium
I % o - tiff silt over cobble A-4).
L A S
2,900.97 100 1 i -
2900 £ 1T 3 [ 49 i 952 M 11.0
T o i COLLUVIUM
4 . Gneiss cobbles & boulders (A-1-b).
T - 15.0
2895 I COLLUVIUM
4 . Gneiss & granite gravel & cobbles. 180
I o ALLUVIAL '
2,890.91 20.0 - Brown, red, gray & tan, med. dense silty
2890 4 2 5 12 *1 7 s8-8 sand w/gravel (A-2-4).
4 S .
I DL . 241
+ e . . COLLUVIUM
2885 - Gneiss & granite gravel & cobbles.
<4 27.3
+ ] CRYSTALLINE ROCK
4 \RS-4 Top in-situ rock 27.3' (Elev. 2883.6).
2880 I Interlayered gneiss & granite.
2875 T
4 37.4
+ CRYSTALLINE ROCK ’
+ Granite.
2870 I
+ 43.4
+ RSE] CRYSTALLINE ROCK
2865 1 Gneiss. 45.8
1 R Boring Terminated at Elevation 2,865.1 ft in
I R gneiss (CR).
I i cave-in4.5'.
2860 1 - Final casing depth = 24.1".
1 L Drilling fluid = native water.
2855 I '_
2850 I -
2845 I r
2840 I -
2835 T i

A NCDOT GEOTECHNICAL ENGINEERING UNIT 3“1'56“
CORE BORING REPORT
PROJECT NO. 33653.1.1 i ID. B-4316 I COUNTY Watauga | GEOLOGIST Gragg, D.M.
SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR (ft)
BORING NO. B2-A STATION 15+55 OFFSET 12ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 291091t TOTALDEPTH 4581t NORTHING 917,331 EASTING 1,148,511 24 HR. Dry

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/

SPT Core

HAMMER TYPE Automatic

START DATE 04/12/08

COMP. DATE 04/12/08

SURFACE WATER DEPTH N/A

DEPTH TOROCK 273 ft

CORE SIZE NQ2

TOTALRUN 24.7 1t

DRILLER Contract Driller

NCDOT CORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

RUN DRILL RUN STRATA |
Ff. | ELEV PRI RuN| Rate [RES TRAD| STUP- TRESTRADT| & DESCRIPTION AND REMARKS
@® oiny | Q@ | @ 1R 1R 16| e @) DEPTH (f)
2895.9 Begin Coring @ 15.0 ft
[ZB95 28591 150172 | 051 | (09) | NA COLLUVIUM 15.0
\2.894 74 1.8 NO:16/0.2 A 25% S N/A Green, gray, pink & brown, gneiss & granite gravel (1/2"-1 1/2") & cobbles
2,8929] 180 1_%:9:}2 2 ©5) 9 N (3"-4"), void 15.2'-16.1". 18.0
+ . =1 28% o ALLUVIAL
2890 I N=17 553 n
288681 24.1 | 28868 244
4 1.7 1:03 (1.1) | N/A (14) | N/A L COLLUVIUM
28852,885.11 258 50 0:25/0.7 } 65% 5 44% - Green, gray, pink & brown/orange, gneiss & granite gravel (3/4"-1 1/2") &
1 01 044 1@y 518%2 L 28836 cobbles (4"). 73
T 130 | 78% Ty 93 1 (75 - CRYSTALLINE ROCK
T 1:54 \ o4 192% | 74% ¥ieA- Top in-situ rock 27.3' (Elev. 2883.6).
2880 |2,880.1T 30.8 1:57 - Green, gray & pink/brown, sli. weathered wiintervals (0.1') mod. weathered,
50 128 |(4.6)]| (39 — hard to mod. hard, close to mod. close frac. spacing, interlayered chlorite
T 129 |92% | 78% i feldspar gneiss & granite,
1 1:55 A 16 jis @ 16°-20°, 5 jts @ 30°-40° & 1 jt @ 50°.
2:00
287512,875.17 368 157 :__
N N I Y ) Cpomas 24
T 132 @8 | 35 bt CRYSTALLINE ROCK
T 158 80% | 58% priat Green, white & gray, sli. weathered to fresh wiinterval mod. sev. weathered
2870 12,870.1T 40.8 2:09 - (37.4'-39.0"), hard, close to mod. close frac. spacing granite.
1 50 200 148131 N 11 jts @ 0°-20° & 2 jts @ 30°-40°
4 0) 0y
T %8; 96% | 2% 2,867.5 43.4
+ 508 RSE ] CH (1.0 %- CRYSTALLINE ROCK
2865 [ 2,865.1T 458 2:10 100%| 42% PPt 2854 Green, gray & brown/pink, sli. weathered wiintervals (<0.1') mod. sev. 45.8
weathered, hard, close frac. spacing chlorite feldspar gneiss w/feldspar
T B rysts.
1 N \ 6 jts @ 0°-20° & 1 jt @ 30°-40°.
2860 i R Boring Terminated at Elevation 2,865.1 ft in gneiss (CR).
T N cave-in 4.5
4 N Final casing depth = 24.1".
BN 2 Drilling fluid = native water.
2855 I »
2850 I =
2840 _: '_
2835 I N
20| T o
2825 T »
2820 I [
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@ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
, BORELOG REPORT

PROJECT NO. 33653.1.1 IID. B-4316 ICOUNTY Watauga

| GEOLOGIST Gragg, D.M.

SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR (ft)
BORING NO. B2-B (1) STATION 15+72 OFFSET 16ft RT ALIGNMENT -L- O HR. N/A
COLLARELEV. 29004 ft TOTAL DEPTH 151t NORTHING ©17,337 EASTING 1,148,543 24 HR. 0.0

DRILL. MACHINE CME-45C DRILL METHOD Core Boring

HAMMER TYPE Automatic

START DATE 04/09/08 COMP. DATE 04/09/08

SURFACE WATER DEPTH N/A

DEPTH TOROCK N/A

2855

2850

NCDOT BORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

2845

2840

PR |
-+ttt -t - - - e e e e

2835

I

2830

2825

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L )
E'(-fg" ELEV DE(ﬁ)T H o » w0 5 100 v ) SOIL AND ROCK DESCRIPTION
(ﬂ) 0.5ft | 0.5t | 0.5/ ) \ ) NO. MOl G ELEV. @ DEPTH (ft)
2005 | N
2900 1 \ 4 - 2,900.4 GROUND SURFACE 0.0)
T i T i S 28089 COLLUVIUM 15
— Granite & gneiss cobbles. -
] Boring Terminated at Elevation 2,898.9 ft in
] granite & gneiss cobbles (Colluvium).
2895 ]
J Moved borehole due to siltation in creek.
J Final casing depth = N/A.
J Drilling fluid = native water.
2890 h
2885 ]
2880 N
2875 R
2870 N
2865 N
2860 N

|ll|‘ll|l||lllllIllllIllIllllll.!llllll‘lli’l.!ll"ll!’lill‘!‘lll!l‘l‘ll|

NCDOT CORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT s
Li¥ CORE BORING REPORT
PROJECT NO. 33653.1.1 [1D. B4316 | COUNTY Watauga | cEOLOGIST Gragg, D.M.
SITE DESCRIPTION  Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR (ft)
BORING NO. B2-B (1) STATION 15+72 OFFSET 161t RT ALIGNMENT -L- OHR. N/A
COLLARELEV. 29004 ft TOTALDEPTH 15ft NORTHING 917,337 EASTING 1,148,543 24 HR. 0.0

DRILL MACHINE CME-45C

DRILL METHOD Core Boring

HAMMER TYPE Automatic

START DATE 04/09/08

COMP. DATE 04/09/08

SURFACE WATER DEPTH N/A

DEPTH TOROCK N/A

CORE SIZE NQ2 TOTALRUN 154 | DRILLER Contract Driller
RUN DRILL RUN STRATA |
Ezf)" ELEV DE(;)T H R(‘;)N RATE [REC [RCD | SPHP. [RECTRAD] o DESCRIPTION AND REMARKS
@) oy | Q| P ) 1% 1s] eev i) : DEPTH (f)
12%1_ s 57 Ground Surface
sowd.a 1 U K : {15) | NA {1.4) | NIA [ COLLUVIUM
1280804 15 0:54/0.5 }100% 93% ~oif.. 28989 Granite & greiss cobbles (3°). 15
Boring Terminated at Elevation 2,898.9 ft in granite & gneiss cobbles
(Colluvium).
2895
Moved borehole due to siltation in creek.
Final casing depth = N/A.
Drilling fluid = native water.

2890

2885

2880

| 2875 |

2870

2865

2860

2855

2850

2845

2840

2835

2830

| YT W T VONTTO0N VOO WO OO0 YOOI 0T WUNT WO SNOT SOOI YO VT YUV AT WO WUNT WIT WON VO VUNT WOT SUNTVONY SN YOO YOO YOOOT VU [OA YUY WO WSS USSR SO VORI W NN SN VU WA VNN OO VNOOT YOO YA WO SSNNT SN VAT WY WY T VONE VAT AT YO IO W WA TS T W T

2825
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Boring B2-B(1) — Station 15+72 @ 16’ Right — Box 1 of 1
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. 6 NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

PROJECT NO. 33653.1.1 |ID. B-4316 | COUNTY  Watauga | GEOLOGIST Gragg, D.M.

SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR {ft)
BORING NO. B2-B (2) STATION 15477 OFFSET 12t RT ALIGNMENT -L- OHR. N/A
COLLARELEV. 2,902.2 ft TOTAL DEPTH 35.7 ft NORTHING 917,343 EASTING 1,148,541 24 HR. 36

 DRILL MACHINE CME-45C

DRILL METHOD Core Boring

HAMMER TYPE Automatic

START DATE 04/09/08

COMP. DATE 04/09/08

SURFACE WATER DEPTH N/A

DEPTHTOROCK 128 ft

2855

1

2850

NCDOT BORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08

PRI | s
+-+—++--+t+--+-r—+-+-r-+-+---r----t-r-----e------r------------------------- -ttt

2845

i

2840

2835

1

2830

2825 i

DRIVE COUNT BLOWS PER FOOT SAMP. L
E'(-fgv ELEV DE(';)T H|_BLOW \/ o SOIL AND ROCK DESCRIPTION
@® 0.5ft | 05ft | 05ft | |0 2 50 75 100]| No. [ Avoil e | Eev.m DEPTH {f)
2905 _| =
7 - 2,902.2 GROUND SURFACE
J ~F 29013 ALLUVIAL
2900 ] Brown, clayey snlt wigravel (2"-3") & cobbles
1 v (4°-6") (A-1-b).
J COLLUVIUM
e Granite gravel, cobbles & boulders.
2895 | N
2890 -1 L —2,889.4 12.8
k 7 CRYSTALLINE ROCK
b Top in-situ rock 12.8' (Elev. 2889.4).
E C, Gneiss.
2885 ] RS6 %5
J »dg
] ﬁ
2880 N 2,879.5 27
b B8 CRYSTALLINE ROCK
J AV Granite.
2875 ]
b 28734 28.8
J CRYSTALLINE ROCK
7] Gneiss.
2870 ]
] 7
. mod 28665 357
2865 1 Boring Terminated at Elevation 2,866.5 ft in
- gneiss (CR).
E Core bit change @ 28.7'".
1 Final casing depth = 12.2".
2860 T Drilling fluid = native water.

Illlllll"llllllllllll|(|||l|'(llllli'l‘ll‘l

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
CORE BORING REPORT 20
PROJECT NO. 33653.1.1 l ID. B-4316 l COUNTY Watauga ! GEOLOGIST Gragg, D.M.
SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WTR (ft)
BORING NO. B2-B(2) STATION 15+77 OFFSET 12ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 29022t TOTAL DEPTH 3571t NORTHING 917,343 EASTING 1,148,541 24 HR. 36
DRILL MACHINE CME-45C DRILL METHOD Core Boring HAMMER TYPE Automatic
START DATE 04/09/08 COMP. DATE 04/09/08 SURFACE WATERDEPTH N/A DEPTHTOROCK 128 ft
CORE SIZE NQ2 JTOTALRUN 3441t DRILLER Contract Driller
RUN DRILL RUN STRATA | L
E‘(;g" ELEV DE(:;’” R(g)N RATE |REC RO SPUP. [RECTROD| o DESCRIPTION AND REMARKS
@ iy | 1D ) %1% s e () DEPTH (f)
2901.3 . Begin Coring @ 0.9 ft
2000 | 49V19T U3 1 47 | 047 [(28) | NA 29013 COLLUVIUM 09
T 1:01 |60% Gray, green, pink & brown, gneiss & granite gravel (3/4"-2"), cobbles (3"-6")
T 1:30 & boulder (167) w/sand & silt in intersticies, void 12.2'-12.5'.
T 2:34
2,896.6- L 56 0:57/0.7
2895 + 50 100 @3 | NA
-+ 027 46%
+ 5:30
+ 1:20
289164 106 0:20
280028904 118 [ 12 [ 129 [ | NA
122 F52)025002 4 92% s 2,889.4 128
+ - iR @] 5% ©2) |G Pk CRYSTALLINE ROCK
T 120 |83% 93% | 38% A Top in-situ rock 12.8' (Elev. 2889.4).
288051 157 2:27/0.5 K Green, gray, brown & cream, sli. to intervals mod. sev. weathering
2885 T 50 M55 (4~?) (2~°5) RSS A (0.3-0.7"), med. hard, close frac. spacing w/stain on fracs., chlorite feldspar
T 136 |98% |50% ) RS- ~ gneiss wifeldspar phenocrysts, voids 14.5-15.2' & 16.4'-16.5'.
[ }%g 4 42jts @ 0°-20° & 1 jt @ 35°.
288154 20.7 1:09 -
2880 ¥ 50 | 056 |(5.0)|@E0) -
-1 112 100% | 60% 2879.5 227
T 6:27 RST ®.1) CRYSTALLINE ROCK
- 8:30 100% Green, gray, pink & pale green, sli. weathering to fresh, mod. hard to v.
2,876.5+ 25.7 2136 | | ] hard, close to mod. close frac. spacing chlorite & epidote rich granite
2875 T 50 | 1439 {(50) (5.0 wifeldspar phenocrysts.
-+ 10:08 ]100%{100% 0jts@0°-20°&1jt @ 70°.
T 20:40 28734 28.8
¥ 2:24 6.8) CRYSTALLINE ROCK
28715+ 30.7 2:55 99% Green, gray, pink & pale green, fresh to sli. weathering, v. hard, close to
2870 T 50 | 2111 |48 140 mod. close frac. spacing, chiorite feldspar gneiss wifeldspar phenocrysts.
-+ 2:13 | 96% { 80% 5jts @ 0°-20°.
T 1:30
T 1:41 2
286654 35.7 1:36 P A 2.866.5 35.7
2865 I i Boring Terminated at Elevation 2,866.5 ft in gneiss (CR).
T - Core bit change @ 28.7'.
T - Final casing depth = 12.2".
1 - Drilling fluid = native water.
2860 I R
2855 T n
2850 I B
2845 I B
2840 I B
2835 I »
2830 I -
2825 I [

NCDOT CORE SINGLE BRIDGE 320 OVER BEECH CR.GPJ NC_DOT.GDT 6/18/08




Boring B2-B(2) — Station 15+77 @ 12’ Right - Box 3 of 4

Boring B2-B(2) — Station 15+77 @ 12’ Right - Box 1 of 4

Boring B2-B(2) — Station 15+77 @ 12’ Right - Box 2 of 4

Boring B2-B(2) — Station 15+77 @ 12’ Right - Box 4 of 4
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NCDOT BORE SINGLE (G66-192.GPJ NC DOT.GDT 1/6/06

SINCE N.C.D.O.T. GEOTECHNICAL UNIT
SEo oA VRO WAALS BORING LOG
S ENGINEERS - LABORATORIES .
"OVER ONE HUNDRED YEARS OF SERVICE”
gz a8 s SHEET 1 OF 1
PROJECT NO. 33653.1.1 |ip. B-4316 | COUNTY Watauga | GEOLOGIST C. Baldwin
SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WATER (ft)
BORING NO. EB2-A | BORING LOCATION 15+87 OFFSET 10ftLT | ALIGNMENT -L- OHR. 26
COLLARELEV. 29034 ft | NORTHING 917,366 EASTING 1,148,531 24 HR. 3.0

TOTAL DEPTH 6.9 ft DRILL MACHINE CME 750 . ! DRILL METHOD 2.25"ID HSA

HAMMER TYPE Automatic

DATE STARTED 12/6/05 lCOMPLETED 12/6/05 ‘SURFACE WATER DEPTH N/A

P

" PR ST VPRI WS T PRPUNE EPEUNT TN S U ST SR SR RN (W SUNT TN YN S SN WNT YO S S S Y PRSI W N BR S +
+-+-+-+r+-++t+t+t+-+++r++-+-r++-t---t---r-—-e-eee - e

PRIV |

l]llll'l!ll'llil'l]llllllllll!lli!il’lll‘l‘lllllllI‘F‘lllllllllll]lill

ELEV. |[DEPTH{ BLOWCOUNT BLOWS PER FOOT X 4 (L) SOIL AND ROCK DESCRIPTION
] (t | osft | ostt | osn |9 20 40 50 80 100] No. | Moil 6
2,803 4 Ground Surface 29034 0.0
1 1 [ooo.4f ° M RBaal 29024 -ALLUVIAL- 1.0

I o ToOEY i%o - .9—5\< Brown, fine to coarse SAND & GRAVEL /20|

289991 35 | | 1 V..l ool (A-1-a).

: - w mr-e A s5a] w Besl “BOULDER-

] B ook Brown, fine to coarse SAND & GRAVEL

2896.5+ 6.9 R S R AR 000! 2.896.9 (A-1-a(0)), with little clay. 8.5
3 505 ST 28R 5 -CRYSTALLINE ROCK- :

Gray, BIOTITE GRANITIC GNEISS.
Boring Terminated with Standard Penetration
Test Refusal at Elevation 2,896.5 ftin .
CRYSTALLINE ROCK (BIOTITE GRANITIC
GNEISS)

NOTES!

1) Geologist indicates strata break in split
spoon at a depth of 1.0' (elev. 2902.4").

2} Driller indicates softer drilling at a
depth of 2.0’ (elev. 2901.4").

3) Driller indicates harder drilling at a
depth of 6.5' (elev. 2896.9').

4) Auger refusal at a depth of 6.9’
(elev. 2896.5).

SINGE

FROEHLING & ROBERTSON, INC.
GEOTECHNICAL » ENVIRONMENTAL + MATERIALS
ENGINEERS - LABORATORIES
“OVER ONE HUNDRED YEARS OF SERVICE™
®

SHEET
N.C.D.0.T. GEOTECHNICAL UNIT ' 54 A

BORING LOG

~p 1> 1881 SHEET 1 OF 1
PROJECT NO. 33653.1.1 - |ID. B-4316 | couNTY Watauga | GEOLOGIST C. Baldwin
SITE DESCRIPTION Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Rd.) GROUND WATER ({ft)
BORING NO. EB2-B | BORING LOCATION 15+87 OFFSET 15ftRT | ALIGNMENT -L- 0 HR. 34
COLLAR ELEV. 290311t | NORTHING 917,365 EASTING 1,148,556 24 HR. 3.0

TOTAL DEPTH 5.1 ft DRILL MACHINE CME 750

| DRILL METHOD 225" ID HSA

HAMMER TYPE Automatic

DATE STARTED 12/6/05 ‘ COMPLETED 12/6/05

" SURFACE WATER DEPTH N/A

ELEV. |DEPTH BLOW COUNT
{fty Gy 0.51 | o0.5ft | O.51

BLOWS PER FOQT same |

20 40 60 8 100 No.

2

MOL

L
o)
G

SOIL AND ROCK DESCRIPTION

NCDOT BORE SINGLE G66-192.GPJ NC_DOT.GDT 1/6/06

2,903.1 Ground Surface

2903.1 9.0;

29031 U0 [ WoH 1 3

35 | bbb

£ 3 B I

2,890.6.

100/0.3% - - - e e o oo oL L L L L L

2,898.6 45

-ALLUVIAL- :
Dark brown, silty fine to coarse SAND
{A-2-4), with some grave! & organics.

ol

PUPURTURTIN BUrr s
LI S I R A NN I J RS At pa §

st
Tttt

g by

4 PRI PRRNIRRPENT SN N S W R TS WO
rrryrrry+rrrrryvyrrroyeTy

PR DU UOR VORI DURTUT T IT U DU
[ AMML S SO SN S it A B S R M e

n

-ttt

.

l'lIlllllll'lll"lliI'llllll’llllllll’llll'llll’llll’|ll5|ll|l‘llll1'l

X -WEATHERED ROCK-

Gray, BIOTITE GRANITIC GNEISS,
Boring Terminated with Auger Refusal at
Elevation 2,898.0 ft in WEATHERED ROCK
(BIOTITE GRANITIC GNEISS)

NOTES:

1) Geologist indicates strata break in split
spoon at a depth of 4.5' (elev. 2898.6%).
2) Auger refusal at a depth of 5.1'
{elev. 2898.09.




Florence & Hutcheson, inc 22
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~ Moisture Data
Project Name : Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Road)
Location : Watauga County, North Carolina

Job Number : 08012-02 Natural
Project Job No. : 33653.1.1 ; 1D. B-4316 ) NC  Moisture
Soil  Boring Sample Sample Content
No. No. Station & Offset No. Depth Description of Soil No. (%)
End Bent 1
1 EB1-A SS-1 | 5.0 6.5 | Dark Brown Coarse Sand & Gravel 10.1
1 SS-2 | 10.0 11.5 |Brown Coarse Sand & Gravel SS-1 19.2
1 EB1-B SS-1 2.0 3.0 | Dark Brown Coarse Sand & Gravel 15.7
1 SS-2 5.0 6.5 |Light Brown Coarse Sand & Gravel 7.4
2 SS-3 | 21.0 i 21.7 {Light Gray, Brown, Orange & Tan Coarse Sand & Gravel SS-2 1.5
3 SS-4 | 26.0 | 27.5 {Light Brown Silt 252
3 SS-5 | 30.0 | 31.5 |{GraySilt 12.9
3 SS-6 | 35.0 | 36.5 |Gray & Brown/Orange Silt SS-3 25.0
) Bent 1
5 Bl-A SS-1 3.6 5.1 [Brown Stone, Gravel & Sand 114
4 SS-2 | 10.9 | 124 |Brown, Gray & Orange Coarse Sand & Gravel SS-4 9.5
4 SS-3 15.0 15.3 | Gray Coarse Sand & Gravel 9.7
5 BI-B SS-1 4.1 5.6 {Brown Stone, Gravel & Sand 11.6
5 SS-2 6.5 8.0 1Gray, White &Tan Stone, Gravel & Sand SS-5 14.5 -
6 SS-3 10.5 12.0 Gray, White & Pink Coarse Sand with rock fragments 13.9
6 SS-4 | 155 17.0 | Gray, Brown & Orange Coarse Sand with rock fragments SS-6 9.8
Bent 2
7 B2-A SS-1 2.0 3.5 _|Brown, Tan & Gray Silt with rock fragments 134
7 SS-2 5.0 6.5 |Brown & Dark Brown Silt with rock fragments 3S-7 20.9
7 SS-3 | 10.0 | 11.5 |Brown, Dark Brown & Orange Silt with rock fragments 22.2
8 - SS-4 | 20.0 | 21.5 |Brown, Red Gray & Tan Silty Sand with Gravel SS-8 22.0

P O Box 7267 » Paducah, KY 42002 « 2550 Irvin Cobb Dr » Paducah, K'Y 42003 « 270/444-9691 « fax 270/443-3943
mail@flohut.com
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SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. 1 33653.1.1 : 1ID. B-4316 Sample No. : SS-1
Project County : Watauga Sample Loc. : Boring No. EB1-A
Project State : North Carolina Sample Depth : 10.0'to 11.5'
Laboratory No.  : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : Brown Coarse Sand & Gravel
% Passing % Passing
4 Jin. 100 mm No.16 1.18 mm
31/2 jin. 90 mm No.30 0.6 mm
3 in 75 mm No.40 0.425 mm 27.7
2 1/2. fin. 63 mm No.50 0.3 mm
2 |in 50 mm No.60 0.25 mm 23.6
13/4 lin. 45 mm No.30 0.18 mm
112 lin. 38.1 mm 100.0 No.100 0.15 mm
11/4 lin. 31.5 mm No.200 0.075 mm 16.9
1 in. 25 mm 85.9 No.270 0.053 mm 15.8
3/4  lin. 19 mm 79.2 Hyd.Rd. | #1 1 0.0500 | mm 17.8
172 lin. 12.5 mm Hyd Rd.| #2 | 0.0050 | mm 7.5
3/8 lin. 9.5 mm 69.8 Hyd.Rd. | #3 mm
No.4 4.75 mm 60.9 Hyd.Rd. | #4 mm
No.6 3.35 mm Hyd. Rd. | #5 mm
No.8 2.36 mm Hyd Rd. | #6 mm
No.10 2 mm 48.1 Hyd Rd. | #7 mm
Dsp=2.274 mm
California Bearing Ratio : NA Natural Moisture (%) : 192
Maximum Dry Density : NA Liquid Limit : 23
Optimum Moisture : NA Plastic Limit : 22
Plasticity Index : 1
AASHTO Composition of Total Sample Liquidity Index : -2.59
Gravel ( 3in. +No.10) : 51.9 Activity : 0.17
Coarse Sand (-No.10 +No.40) : 204 Specific Gravity : NA
Fine Sand ( -No.40 + No.200) : 10.8 AASHTO Classification : A-1-b (0)
Silt (-No0.200 + 0.002mm ) : 11.1 ASTM Classification : SM
Clay ( -0.002mm + 0.00lmm ) : 1.3
Colloids ( -0.00Imm ) : 4.4
ASTM Composition of Total Sample N. C. Composition of Total Sample
Coarse Gravel ( 3in. + 3/4in.) : 20.8 Coarse Gravel ( 3in. + No.10) : 519
Fine Gravel ( -3/4in. + No.4) : 183 Coarse Sand ( -No.10 + No.60') : 245
Coarse Sand ( -No.4+No.10) : 12.8 Fine Sand ( -No0.60 + No.270) : 7.8
Medium Sand ( -No.10 +No.40) : 204 Silt ( -No.270 + 0.005mm ) : 8.3
Fine Sand ( -No0.40 +No.200) : 10.8 Clay (-0.005mm ) : 7.5
Silt (-No.200 + 0.005mm ) : 9.4
Clay ( -0.005mm + 0.00lmm ) : 3.1
Colioids ( -0.00lmm ) : 4.4

Approved By :  Dwde

P O Box 7267 » Paducah, KY 42002 » 2550 Irvin Cobb Dr « Paducah, K'Y 42003 + 270/444-9691 s fax 270/443-3943 «
mail@flohut.com

Soil No. 1

SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. 1 33653.1.1: ID. B-4316 Sample No. : SS-1
Project County : Watauga Sample Loc. : Boring No. EBI-A
Project State : North Carolina Sample Depth : 10.0'to 11.5
Laboratory No. : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : Brown Coarse Sand & Gravel
Grain Size Distribution
100 e ,
R
90 i
80
- 70 :
§ i
g e AT
& ; IR
~— i i o
g 40 ? e
g b Hi 9 P
& 30 SRR
R
20 e :
T~ e
10 z e
0 . i IR
100 : 10 1 0.1 0.01 0.001
Particle Size (mm)
Minus 2.00mm Fraction
Soil Mortar = 100% (as per NCDOT)
Coarse Sand Retained Fine Sand Retained Silt Clay
#60 #270 0.05 to 0.005mm <0.005mm
50.9 16.3 17.1 15.7
Approved By :  Dmeie Soil No. 1

P O Box 7267 + Paducah, KY 42002 + 2550 Irvin Cobb Dr » Paducah, KY 42003 « 270/444-9691 » fax 270/443-3943 »
mail@flohut.com
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SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. 1 33653.1.1 : ID. B-4316 Sample No. : SS-2
Project County  : Watauga Sample Loc. : Boring No. EB1-B
Project State : North Carolina Sample Depth : 21.0'to 21.7'

Laboratory No.  : 08012-02

Date Tested : 04-17-08

24
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SOIL CLASSIFICATION

Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : Light Gray, Brown, Orange & Tan Coarse Sand & Gravel
% Passing % Passing
4 in, 100 mm No.16 1.18 mm
31/2 |in. 90 mm No.30 0.6 mm
3 in. 75 mm No.40 0.425 mm 28.4
21/2 in. 63 mm No.50 0.3 mm
2 in. 50 mm No.60 0.25 mm 23.3
13/4 {in. 45 mm No.80 0.18 mm
11/2 |in. 38.1 mm No.100 .15 mm
11/4 |in. 31.5 mm No.200 0.075 mm 15.1
1 in. 25 mm 100.0 No.270 0.053 mm 13.6
3/4 |in. 19 mm 90.6 Hyd Rd. | #1 0.0500 | mm 14.8
1/2  {in. 12.5 mm Hyd Rd. | #2 | 0.0050 | mm 5.4
3/8 |in. 9.5 mm 73.5 Hyd. Rd. | #3 mm
No.4 4.75 mm 64.7 Hvd Rd. | #4 mm
No.6 3.35 mm Hyd Rd. | #5 mm
No.8 2.36 mm Hyd Rd. | #6 mm
No.10 2 mm 52.7 Hyd Rd. | #7 mm

Dsp = 1.6838 mm

California Bearing Ratio
Maximum Dry Density
Optimum Moisture

: NA
: NA
: NA

AASHTO Composition of Total Sample

Gravel ( 3in. + No.10)

Coarse Sand ( -No.10 +No.40) :
Fine Sand ( -No.40 + No.200 ) :
Silt ( -No0.200 +0.002mm ) :

Clay ( -0.002mm + 0.001mm )
Colloids ( -0.001mm )

ASTM Composition of Total Sample
Coarse Gravel ( 3in. + 3/4in.)

Fine Gravel ( -3/4in. + No.4)
Coarse Sand ( -No.4 + No.10)
Medium Sand ( -No.10 + No.40 )

Fine Sand ( -No.40 +No.200) :
Silt (-No0.200 + 0.005mm ) :
Clay ( -0.005mm + 0.00imm ) :
Colloids (-0.001mm ) :

Approved By : _Dmg

473
243
13.3
11.0
: 1.0
32

: 94
: 259
2 12.0
: 243
133
9.7
22
3.2

Natural Moisture (%) : 11.5

Liquid Limit : 21

Plastic Limit : NP

Plasticity Index : NP

Liquidity Index : NA

) Activity : NA

Specific Gravity : NA
AASHTO Classification : A-1-b (0)

ASTM Classification : SM

N. C. Composition of Total Sample
Coarse Gravel ( 3in. + No.10) : 473
Coarse Sand ( -No.10 + No.60) : 29.4
Fine Sand ( -No.60 + No.270) : 9.7
Silt (-No.270 + 0.005mm ) : 8.2
Clay (-0.005mm ) : 54

Soil No. 2

P O Box 7267 » Paducah, K'Y 42002 « 2550 Irvin Cobb Dr « Paducah, K'Y 42003 + 270/444-9691 « fax 270/443-3943 »
mail@flohut.com

Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. 1 33653.1.1 : ID. B-4316 Sample No. : SS-2
Project County . Watauga ; Sample Loc. : Boring No. EB1-B
Project State . North Carolina - Sample Depth : 21.0'to 21.7'
Laboratory No.  : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type . Light Gray, Brown, Orange & Tan Coarse Sand & Gravel
Grain Size Distribution
100 ! \ [ I ] J
i | !
90 - '
i
80 |
—_~ 70 T
i o |
2 50 ‘
-1 i
A a
= I
§ 40 :
1>
= :
A~ 30 ;
20
10
0 i
100 10 1 0.001
Particle Size (mm)
Minus 2.00mm Fraction
Soil Mortar = 100% (as per NCDOT)
Coarse Sand Retained Fine Sand Retained Silt Clay
#60 #270 0.05 to 0.005mm <0.005mm
55.8 18.3 15.7 10.2
Approved By : w4 - Soil No. 2

P O Box 7267 » Paducah, KY 42002 « 2550 Irvin Cobb Dr « Paducah, KY 42003 « 270/444-9691 » fax 270/443-3943 «

mail@flohut.com



| Florence & Hutcheson, Inc.

CONSULTING ENGINEERS

25
 Florence & Hutcheson, inc.

CONSULTING ENGINEERS

SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. : 33653.1.1 : ID. B-4316 SampleNo. : S§-3
Project County : Watauga Sample Loc. : Boring No. EB1-B
Project State : North Carolina Sample Depth : 35.0't0 36.5'
Laboratory No.  : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type . Gray & Brown/Orange Silt
% Passing % Passing
4  |in. 100 mm No.16 1.18 mm
31/2 }in. 90 mm No.30 0.6 mm
3 Jin 75 mm No.40 0.425 mm 81.4
2 1/2 |in. 63 mm No.50 0.3 mm
2 lin 50 mm No.60 0.25 mm 69.9
13/4 lin. 45 mm No.80 0.18 mm
11/2 lin. 38.1 mm ‘No.100 0.15 mm
11/4 |in. 31.5 mm No.200 0.075 |mm| 465
1 in 25 mm No.270 0.053 mm 42.8
3/4  lin. 19 mm HydRd.| #1 | 0.0500 | mm 44.7
1/2  lin. 12.5 mm Hyd Rd.| #2 | 0.0050 | mm 21.5
3/8 lin. 9.5 mm 100.0 Hyd Rd. | #3 mm
No.4 4.75 mm 99.4 Hyd Rd. | #4 mm
No.6 3.35 mm Hyd Rd. | #5 mm
No.8 2.36 mm Hyd Rd. | #6 mm
No.10 2 mm 97.9 Hyd Rd. | #7 mm
Dso =0.0898 mm
California Bearing Ratio : NA Natural Moisture (% ) : 25
Maximum Dry Density : NA Liquid Limit : 25
Optimum Moisture : NA Plastic Limit : 21
Plasticity Index : 4
AASHTO Composition of Total Sample Liquidity Index : 1.02
Gravel ( 3in. + No.10) : 2.1 Activity : 0.24
Coarse Sand ( -No.10 +No.40) : 165 Specific Gravity : NA
Fine Sand ( -No.40 + No.200) : 349 AASHTO Classification : A-4 (0)
Silt (-No.200 + 0.002mm ) : 30.1 ASTM Classification : SM
Clay (-0.002mm + 0.001mm ) : 3.8
Colloids ( -0.001mm ) : 12.6
ASTM Composition of Total Sample N. C. Composition of Total Sample
Coarse Gravel ( 3in. + 3/4in.) : 0.0 Coarse Gravel ( 3in. + No.10) : 2.1
Fine Gravel ( -3/4in. +No.4) : 0.6 Coarse Sand ( -No.10 +No.60) : 28.0
Coarse Sand ( -No.4 +No.10) : 1.5 Fine Sand ( -No.60 + No.270) : 27.1
Medium Sand ( -No.10 +No.40) : 16.5 Silt ( -No.270 + 0.005mm ) : 213
Fine Sand (-No.40 + No.200) : 34.9 Clay ( -0.005mm ) : 21.5
Silt ( -No.200 + 0.005mm ) : 25.0
Clay (-0.005mm +0.00lmm ) : 8.8
Colloids ( -0.001lmm ) : 12.6

Approved By : amé

P O Box 7267 « Paducah, KY 42002 « 2550 Irvin Cobb Dr « Paducah, KY 42003 » 270/444-9691  fax 270/443-3943 «

Soil No. 3

mail@flohut.com

SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. 1 33653.1.1 : ID. B-4316 Sample No. : S§-3
Project County  : Watauga Sample Loc. : Boring No. EB1-B
Project State : North Carolina Sample Depth : 35.0' to 36.5'
Laboratory No.  : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : Gray & Brown/Orange Silt
Grain Size Distribution
100 Tl \ } ] [ :
AN L
90 el : : t : :
Pl | N ; .
1N ™ ! |
- RN L I ; phio b
B N T
£ TONL
- ppl b ' i oo : P
5 40— ] -
N I R R N AR N
& 30 N
SRS i i N
L Sk \\
20 T T T
10 i , |
o lliliif | | |
10 1 0.1 0.01 0.001
Particle Size (mm)
Minus 2.00mm Fraction
Soil Mortar = 100% (as per NCDOT)
Coarse Sand Retained Fine Sand Retained Silt Clay
#60 #270 0.05 to 0.005mm <0.005mm
28.7 27.7 21.7 21.9
Approved By : _mmg Soil No. 3

P O Box 7267 * Paducah, K'Y 42002 + 2550 Irvin Cobb Dr « Paducah, KY 42003 » 270/444-9691 » fax 270/443-3943 »
mail@flohut.com
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SOIL CLASSIFICATION SOIL CLASSIFICATION
Project Name + Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road) Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. © 33653.1.1: ID. B-4316 Sample No. - SS - 4 Project No. : 33653.1.1: ID. B-4316 Sample No. : SS-4
Project County - : Watauga Sample Loc. : Boring No. BI-A Project County  : Watauga Sample Loc. : Boring No. B1-A
Project State © North Carolina Sample Depth : 10.9'to 12.4' Project State : North Carolina Sample Depth : 10.9'to 12.4'
Laboratory No. - 03012-02 Date Tested :04-17-08 Laboratory No. ~ : 08012-02 , Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. . Date Reported : 04-23-08 Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : Brown, Gray & Orange Coarse Sand with Gravel Soil Type - Brown, Gray & Orange Coarse Sand with Gravel
% Passing % Passing
4 [in. 100 | mm No.16 118 [ mm L. L.
3172 |in. 9% | mm No.30 06 |mm Grain Size Distribution
3 in 75 mm No.40 0.425 mm 27.2
21/2 lin. 63 mm No.50 0.3 mm
2 lin 50 mm No.60 025 |mm]| 223 100 T i
13/4 Jin. 45 mm No.30 0.18 mm
11/2 lin. 38.1 mm | 100.0 No.100 0.15 mm 90 : F—t
11/4 |in. 315 | mm No.200 0075 | mm| 147 . b
1 |in. 25 |mm]| 900 No.270 0053 |mm| 134 80 - ———
3/4_{in. 19 mm| 879 HydRd. | #1] 0.0500 |mm]| 156 g : N
12_|in. 125 |'mm HydRd. | #2] 00050 {mm| 47 3 70 ‘ : i
3/8 lin. 9.5 mm 75.5 Hyd.Rd. | #3 mm < : :
No.4 4.75 mm 66.4 Hyd Rd. | #4 mm E-_B 60 r—
No.6 335 |mm Hyd Rd. | #5 mm 7 i l !
No.8 2.36 mm Hyd Rd. | #6 mm & 50 IR A .
No.10 2 |mm|_ 516 Hyd Rd | #7 mm o i :
D, = 1.8069 mm § 40 ; e : ;
= : ‘ | "
California Bearing Ratio : NA Natural Moisture (%) : 9.5 a 30 ? ;
Maximum Dry Density : NA Liquid Limit : 23
Optimum Moisture : NA Plastic Limit : NP 20 i
Plasticity Index : NP '
AASHTO Composition of Total Sample Liquidity Index : NA 10 ;
Gravel ( 3in. +No.10) : 48.4 Activity : NA t
Coarse Sand ( -No.10 +No.40) : 244 Specific Gravity : NA 0 -
Fine Sand { -No0.40 +No.200) : 125 AASHTO Classification : A-1-b (0) 100 10 1 0.1 0.01 0.001
Silt (-No.200 + 0.002mm ) : 11.1 ASTM Classification : SM
Clay (-0.002mm + 0.00lmm ) : 0.8 Particle Size (mm)
Colloids ( -0.00lmm ) : 2.7
ASTM Composition of Total Sample N. C. Composition of Total Sample . .
Coarse Gravel ( 3in. + 3/4in.) : 12.1 Coarse Gravel ( 3in. + No.10) : 484 Soil Mx::iigg;; r?als:r:::l;[(l:DOT)
Fine Gravel ( -3/4in. + No.4) : 21.5 Coarse Sand ( -No.10 +No.60 ) : 29.3
Cf)arse Sand ( -No.4 +No.10) : 14.8 Fine .Sand (-No.60 +No.270) : 89 Coarse Sand Retaned Fine Sand Retained Silt Clay
Medium Sand ( -No.10 + No.40) : 24.4 Silt ( -N0.270 +0.005mm ) : 8.7 460 4270 0.05 t0 6.005mm <0.005mm
Fine Sand ( -No.40 + No.200) : 125 Clay (-0.005mm ) : 4.7 ’ ’ ’
Silt ( -No.200 + 0.005mm ) : 10.0
Clay ( -0.005mm + 0.00lmm ) : 1.9
Colloids ( -0.00lmm ) : 2.7 S 174 16.7 ?
Approved By: Dme Soil No. 4 Approved By : Ry Soil No. 4

P O Box 7267 » Paducah, KY 42002 « 2550 Irvin Cobb Dr « Paducah, KY 42003 « 270/444-9691 « fax 270/443-3943 «

matl@flohut.com
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Florence & Hutcheson, Inc.

CONSULTING ENGINEBRS

SOIL CLASSIFICATION

Project Name

: Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)

Flarenca & Hutcheson, Inc.

CORSULTING ENGINEERS

Project No. : 33653.1.1:1D. B-4316 Sample No. : SS-5
Project County . Watauga Sample Loc. : Boring No. B1-B
Project State : North Carolina Sample Depth : 6.5'to 8.0’
Laboratory No. : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type . Gray, White & Tan Stone, Gravel & Sand
% Passing % Passing
4 |in. 100 mm No.16 1.18 mm
31/2 lin. 90 mm No.30 0.6 mm
3 in. 75 mm No.40 0.425 mm 25.0
2172 |in. 63 mm No.50 0.3 mm
2 |in. 50 mm No.60 0.25 mm 21.1
13/4 |in. 45 mm No.80 0.18 mm
112 lin. 38.1 mm 100.0 No.100 0.15 nun
11/4 jin. 31.5 mm No.200 0.075 mm 14.0
1 in. 25 mm 95.5 No.270 0.053 mm 12.7
3/4 lin. 19 mm 93.3 Hyd. Rd. | # 1 0.0500 | mm 15.8
12 lin. 12.5 mm Hyd. Rd. | #2 | 0.0050 | mm 5.5
3/8 [|in. 9.5 mm 71.1 Hyd Rd. | #3 mm
No.4 475 mm 57.5 Hyd Rd. | #4 mm
No.6 3.35 mm Hyd Rd. | #5 mm
No.§ 2.36 mm Hyd. Rd. | #6 mm
No.10 2 mm 44.5 Hyd. Rd. | #7 mm
D5, = 2.8838 mm
California Bearing Ratio : NA Natural Moisture (%) : 14.5
Maximum Dry Density : NA Liquid Limit " : 26
Optimum Moisture : NA Plastic Limit : NP
Plasticity Index : NP
AASHTO Composition of Total Sampl Liquidity Index : NA
Gravel ( 3in. +No.10) : 355.5 Activity : NA
Coarse Sand ( -No.10 +No.40) : 195 Specific Gravity : NA
Fine Sand ( -No.40 + No.200) : 11.0 AASHTO Classification : A-l-a(0)
Silt ( -No.200 + 0.002mm ) : 9.8 ASTM Classification : SM
Clay (-0.002mm +0.00lmm ) : 1.0
Colloids (-0.00lmm ) : 3.2
ASTM Composition of Total Saniple N. C. Composition of Total Sample
Coarse Gravel { 3in. + 3/4in.) : 6.7 Coarse Gravel ( 3in. +No.10) : 555
Fine Gravel ( -3/4in. + No.4) : 35.8 Coarse Sand (-No.10 +No.60) : 234
Coarse Sand ( -No.4 + No.10) : 13.0 Fine Sand ( -No.60 + No.270 ) : 8.4
Medium Sand ( -No.10 + No.40) : 19.5 Silt ( -No.270 + 0.005Smm ) : 7.2
Fine Sand ( -No.40 + No.200) : 11.0 Clay ( -0.005mm ) : 5.5
Silt (-No.200 + 0.005mm ) : 8.5
Clay ( -0.005mm + 0.001lmm ) : 2.2
Colloids (-0.00lmm ) : 3.2
Approved By : Doty Soil No. 5

P O Box 7267 « Paducah, KY 42002 » 2550 Irvin Cobb Dr « Paducah, KY 42003 + 270/444-9691 « fax 270/443-3943 -

mail@flohut.com
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SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. : 33653.1.1:ID. B-4316 Sample No. : S8§-5
Project County : Watauga Sample Loc. : Boring No. B1-B
Project State : North Carolina Sample Depth : 6.5'to 8.0’
Laboratory No. : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : Gray, White & Tan Stone, Gravel & Sand
Grain Size Distribution
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Particle Size (mm)
Minus 2.00mm Fraction
Soil Mortar = 100% (as per NCDOT)
Coarse Sand Retained Fine Sand Retained Sijt Clay
#60 #270 0.05 to 0.005mm <0.005mm
527 18.8 16.3 12.3
Approved By:  _omg Soil No. 5

P O Box 7267 » Paducah, K'Y 42002 + 2550 Irvin Cobb Dr « Paducah, KY 42003 « 270/444-9691 » fax 270/443-3943 «

mail@flohut.com
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| Florence & Hutcheson, inc. | Florence & Hutcheson, Inc.

CONSULTING ENGINEERS CONSULTING ENGINEERS

SOIL CLASSIFICATION SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road) Project Name . Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. : 33653.1.1:ID. B-4316 Sample No. : $§-6 Project No. : 33653.1.1 : ID. B-4316 Sample No. : SS-6
Project County : Watauga Sample Loc. : Boring No. B1-B Project County : Watauga Sample Loc. : Boring No. B1-B
Project State : North Carolina Sample Depth : 15.5't0 17.0' Project State - North Carolina " Sample Depth : 15.5'to0 17.0/
Laboratory No.  : 08012-02 Date Tested : 04-17-08 Laboratory No.  : 08012-02 Date Tested : 04-17-08
Submitted By + Florence & Hutcheson, Inc. ) Date Reported : 04-23-08 Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : Gray, Brown & Orange Coarse Sand with rock fragments Soil Type :_Gray, Brown & Orange Coarse Sand with rock fragments
% Passing % Passing
4 lin. 100 mm No.16 1.18 mm . . . . .
3172 |in. 50 | mm No.30 06 | mm Grain Size Distribution
3 lin. 75 mm No.40 0.425 mm 27.5
21/2 |in. 63 mm No.50 0.3 mm
2 [in. 50 | mm No.60 025 [mm| 229 100 j
13/4 {in. 45 mm No.80 0.18 mm i
11/2 Jin. 381 [mmj| 1000 | No.100 0.15 | mm S0 e
11/4 |in. 31.5 mm No.200 0.075 mm 15.5
1 |in. 25 mm| 8738 No.270 0.053 |mm]| 14.0 80
3/4  |in. 19 mm 83.7 Hyd Rd. | #1 | 0.0500 | mm 15.7
172 lin. 125 | mm HydRd.| #2 | 0.0050 | mm 5.1 s 70
3/8 lin. 9.5 mm 67.5 Hyd. Rd. | #3 mm N
No.4 475 |mm]| 594 Hyd Rd | #4 mm g 60 o —
No.6 3.35 mm Hyd. Rd. { #5 mm T _
No.8 236 | mm Hyd Rd | #6 mm :«_: 50 - |
No.10 2 mm| 465 - HydRd | #7 mm - P
Dy, = 2.529 mm g 40 - —
5 ’ L
California Bearing Ratio : NA Natural Moisture (% )} : 9.8 &~ 30 l SR A
Maximum Dry Density : NA Liquid Limit : 24
Optimum Moisture : NA Plastic Limit : NP 20 : l
Plasticity Index : NP : e
AASHTO Composition of Total Sample Liquidity Index : NA 10 ;
' Gravel ( 3in. +No.10) : 53.5 . Activity : NA ! ~ |
Coarse Sand ( -No.10 +No.40) : 19.0 Specific Gravity : NA ‘ 0 —
Fine Sand ( -No.40 + No.200) : 12.0 AASHTO Classification : A-1-b (0)
Silt (-No0.200 + 0.002mm ) : 11.6 ASTM Classification : SM 100 10 1 0.1 0.01 0'001
Clay ( -0.002mm + 0.00tmm ) : 0.9 : Particle Size (mm)
Colloids ( -0.00lmm ) : 3.0
ASTM Composition of Total Sample N. C. Composition of Total Sample : . .
Coarse Gravel ( 3in. + 3/4in.) : 163 Coarse Gravel ( 3in. + No.10) : 53.5 il Ml;ﬁ::i%gg;:r?als:r::géDOT)
Fine Gravel (-3/4in. + No.4) : 24.3 Coarse Sand ( -No.10 + No.60) : 23.6 )
Coarse Sand ( -No.4 +No.10) : 12.9 Fine Sand ( -No.60 + No.270) : 8.9 Coarse Sand Retained Fine Sand Retained Silt Clay
Medium Sand ( -No.10 +No.40) : 19.0 Silt ( -No0.270 + 0.005mm ) : 8.9 460 2370 0.05 t 0.005mm <0.005mm
Fine Sand ( -No.40 + No.200 ) : 12.0 Clay (-0.005mm ) : 5.1 ) ’ ’

Silt ( -No.200 + 0.005mm ) : 10.4
Clay (-0.005mm +0.00lmm ) : 2.1
Colloids ( -0.00lmm ) : 3.0 308 192 ‘ 19 1

Approved By : >ma Soil No. 6

Approved By : Dmé ’ Soil No. 6

P O Box 7267 « Paducah, KY 42002 » 2550 Irvin Cobb Dr » Paducah, KY 42003 « 270/444-9691 + fax 270/443-3943 «
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| Florence & Hutchesan,vinc.

CONSULTING ENGINEBERS

| Flargnc& & Hutcheson, Inc.

CONSULTING ENGINEERS

SOIL CLASSIFICATION

SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. 1 33653.1.1 :ID. B-4316 Sample No. : S§S-7
Project County : Watauga Sample Loc. : Boring No. B2-A
Project State : North Carolina . Sample Depth : 5.0't0 6.5
Laboratory No. . 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : Brown & Dark Brown Silt with rock fragments
% Passing % Passing
4 {in. 100 mm No.16 1.18 mm
31/2 |in. 90 mm No.30 0.6 mm
3 lin. 75 mm No.40 0.425 mm 48.8
2 1/2 lin. 63 mm No.50 - 03 mm
2 lin. 50 mm No.60 0.25 mm 43.3
13/4 |in. 45 mm No.80 0.18 mm
11/2 |in. - 38.1 mm No.100 0.15 mm
11/4 lin. 31.5 mm No.200 0.075 mm 35.2
1 in. 25 mm No.270 0.053 mm 334
3/4  lin. 19 | mm 100.0 Hyd.Rd. | #1 0.0500 | mm 35.9
1/2  lin. 12.5 mm Hyd.Rd. | #2 | 0.0050 | mm 17.3
3/8  lin. 9.5 mm 90.0 Hyd Rd. | #3 mmj -
No.4 4.75 mm 87.1 Hyd Rd. | #4 mm
No.6 3.35 mm Hyd Rd. | #5 mm
No.8 2.36 mm Hyd. Rd. | #6 mm
No.10 2 mm 74.7 Hyd.Rd.| #7 mm

Dsp = 0.4566 mm

California Bearing Ratio : NA Natural Moisture (% ) : 20.9
Maximum Dry Density : NA Liquid Limit : 27
Optimum Moisture : NA Plastic Limit : 25
Plasticity Index : 2 .
AASHTO Composition of Total Sample Liquidity Index : -1.91
Gravel ( 3in. + No.10) : 253 . Activity : 0.15
Coarse Sand (-No.10 +No.40) : 259 Specific Gravity : NA
Fine Sand ( -No.40 +No.200) : 13.6 AASHTO Classification : A-4 (0)
Silt (-No0.200 + 0.002mm ) : 22.0 ASTM Classification : SM

Clay ( -0.002mm + 0.001mm ) : 3.1
Colloids (-0.001mm ) : 10.2

ASTM Composition of Total Sample N. C. Composition of Total Sample
Coarse Gravel ( 3in. + 3/4in.) : 0.0 Coarse Gravel ( 3in. + No.10 ) : 253
Fine Gravel ( -3/4in. + No4) : 12.9 Coarse Sand ( -No.10 +No.60 ) : 314
Coarse Sand ( -No.4 +No.10) : 124 Fine Sand ( -No.60 + No.270) : 9.9
Medium Sand ( -No.10 +No.40) : 25.9 Silt ( -N0.270 + 0.005mm ) : 16.1
Fine Sand ( -No0.40 +No.200) : 13.6 Clay (-0.005Smm ) : 17.3

Silt ( -No.200 + 0.005mm ) : 17.9
Clay (-0.005mm + 0.00lmm ) : 7.1
Colloids (-0.00lmm ) : 10.2

Approved By:  >mg Sotl No. 7

P O Box 7267 » Paducah, KY 42002 « 2550 Irvin Cobb Dr » Paducah, K'Y 42003 + 270/444-9691 « fax 270/443-3943 «
mail@flohut.com

Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. : 33653.1.1:1D.B-4316 Sample No. : SS-7
Project County : Watauga Sample Loc. : Boring No. B2-A
Project State : North Carolina Sample Depth : 5.0'to 6.5
Laboratory No. 1 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : _Brown & Dark Brown Silt with rock fragments
Grain Size Distribution
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Particle Size (mm)
Minus 2.00mm Fraction
Soil Mortar = 100% (as per NCDOT)
Coarse Sand Retained Fine Sand Retained Silt Clay
#60 #270 0.05 to 0.005mm <0.005mm
42.1 13.2 216 23.1
Approved By: _pgg . Soil No. 7

P O Box 7267 » Paducah, KY 42002 « 2550 Irvin Cobb Dr « Paducah, KY 42003 » 270/444-9691 » fax 270/443-3943 «
mail@flohut.com
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| Florence & Hutcheson, inc.
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 Florence & Hutcheson, Inc.

CONSULTING ENGINEERS

SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. 1 33653.1.1 :1D. B-4316 Sample No. : SS-8
Project County  : Watauga Sample Loc. : Boring No. B2-A
Project State : North Carolina Sample Depth : 20.0'to 21.5
Laboratory No.  : 08012-02 Date Tested : 04-17-08
Submitted By . Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : Brown, Red, Gray & Tan Silty Sand with Gravel
% Passing % Passing
4 lin. 100 mm No.16 1.18 mm
31/2 lin. 90 mm No.30 0.6 mm
3 in. 75 mm No.40 0.425 mm 523
21/2 lin. 63 mm No.50 0.3 mm
2 in. 50 mm : No.60 0.25 mm 444
13/4 lin. 45 mm No.80 0.18 mm
11/2 {in. 38.1 mm No.100 0.15 mm
114 lin. 31.5 mm No.200 0.075 mm 27.2
1 in. 25 mm 100.0 No.270 0.053 mm 24.3
3/4 lin. 19 mm 97.4 Hyd.Rd. | #1 0.0500 | mm 26.2
172 {in. 12.5 mm HydRd. | #2 | 0.0050 | mm 8.7
3/8 lin. 9.5 mm 91.1 Hyd.Rd. | #3 mm
No.4 4.75 mm 81.7 Hvd. Rd. | #4 mm
No.6 3.35 mm Hyd. Rd. | #5 mm
No.8 2.36 mm | Hyd. Rd. | #6 mm
No.10 2 mm 72.4 Hyd Rd. | #7 min

D5y =0.3642 mm

AASHTO Composition of Total Sample

Coarse Sand ( -No.10 + No.40 ) : 20.1
Fine Sand ( -No.40 + No.200) : 25.1
Silt (-N0.200 + 0.002mm ) : 205

California Bearing Ratio : NA

Natural Moisture (% ) @ 22

Liquid Limit : 24

Plastic Limit : NP

Plasticity Index : NP

Liquidity Index : NA

27.6 Activity : NA

Specific Gravity : NA
AASHTO Classification : A-2-4 (0)

ASTM Classification : SM

Maximum Dry Density : NA
Optimum Moisture : NA

Gravel ( 3in. +No.10) :

Clay ( -0.002mm + 0.00Ilmm ) : 1.5

ASTM Composition of Total Sample

Colloids ( -0.00Imm ) : 5.1

N. C. Composition of Total Sample

Coarse Gravel ( 3in. + 3/4in.) : 2.6 Coarse Gravel ( 3in. + No.10) : 276
Fine Gravel ( -3/4in. +No.4) : 15.7 Coarse Sand ( -No.10 + No.60 ) : 28.0
Coarse Sand ( -No.4 +No.10) : 9.3 Fine Sand ( -No.60 +No.270 ) : 20.1
Medium Sand ( -No.10 + No.40) : 20.1 Silt (-No.270 + 0.005mm ) : 15.6
Fine Sand ( -No.40 +No.200 ) : 25.1 Clay (-0.005mm } : 8.7
Silt (-No.200 + 0.005mm ) : 185 )
Clay ( -0.005mm + 0.00lmm ) : 3.6
Colloids (-0.00lmm) : 5.1
8

Approved By :

P O Box 7267 « Paducah, KY 42002 » 2550 Irvin Cobb Dr « Paducah, KY 42003 « 270/444-9691 « fax 270/443-3943 «

ong Soil No.
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SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. 1 33653.1.1:1D. B-4316 Sample No. : SS-8
Project County ~ : Watauga Sample Loc. : Boring No. B2-A
Project State : North Carolina Sample Depth : 20.0'to 21.5'
Laboratory No. = : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type . Brown, Red, Gray & Tan Silty Sand with Gravel
Grain Size Distribution
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Particle Size (mm)
Minus 2.00mm Fraction
Soil Mortar = 100% (as per NCDOT)
Coarse Sand Retained Fine Sand Retained Silt Clay
#60 #270 0.05 to 0.005mm <0.005mm
38.8 27.8 213 12.1
Approved By :  pue Sail No. 8
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| Florence & Hutcheson, Inc.

SOIL CLASSIFICATION
Project Name . Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. 1 33653.1.1 : ID. B-4316 Sample No. : BagNo. 1
Project County : Watauga Sample Loc. : Bank
Project State : North Carolina Sample Depth : Surface
Laboratory No.  : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type- : Beige & Brown Well-Graded Gravel with Sand
% Passing % Passing
71/2 {in. 180.5 mm 100.0 No.16 1.18 mm
7 in. 177.8 mm 87.4 No.30 0.6 mm
4 in. 101.5 mm 81.3 No.40 0.425 mm 3.6
3 in. 76.2 mm 63.1 No.50 0.3 mm
2 in. 50.8 mm 52.8 No.60 0.25 mm
13/4 lin. 45 mm No.80 0.18 mm
11/2 lin. 38.1 mm No.100 0.15 mm 1.6
11/4 |in. 31.5 mm No.200 0.075 mm 0.8
1 in. 25 mm 429 No.270 0.053 mm :
3/4  |in. 19 mm 38.4 Hyd. Rd. | # 1 mm
1/2 }in. 12.5 mm Hyd Rd. | #2 mm
3/8 |in. 9.5 mm 31.6 Hyd.Rd. | #3 mm
No.4 4.75 mm 26.2 Hyd Rd. | #4 mm
No.6 3.35 mm Hyd Rd. | #5 mm
No.8 2.36 mm Hyd Rd. | #6 mm
No.10 2 mm 17.7 Hyd Rd. | #7 mm
D5, =41.5694 mm
California Bearing Ratio : NA Natural Moisture (% ) : NA
Maximum Dry Density : NA Liquid Limit : NA
Optimum Moisture : NA Plastic Limit : NA
Plasticity Index : NA
AASHTO Composition of Total Sample Liquidity Index : NA
Gravel ( 3in. + No.10) : 82.3 Activity : NA
Coarse Sand ( -No.10 +No.40) : 14.1 Specific Gravity : NA
Fine Sand ( -No.40 + No.200) : 238 AASHTO Classification : A-1-a(0)*
Silt + Clay (-No.200) : 0.8 ASTM Classification : GW *
* Visual Classification
ASTM Composition of Total Sample
Coarse Gravel ( 3in. + 3/4in.) : 61.6
Fine Gravel (-3/4in. +No.4) : 122
Coarse Sand ( -No.4 +No.10} : 8.5
Medium Sand ( -No.10 + No.40) : 14.1
Fine Sand (-No0.40 + No.200) : 2.8
Silt + Clay ( -No.200) : 0.8

Approved By :  Owg

P O Box 7267 « Padﬁcah, KY 42002 » 2550 Irvin Cobb Dr « Paducah, KY 42003 » 270/444-9691  fax 270/443-3943 «
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Soil No. 9
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SIEVE ANALYSIS
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. : 33653.1.1 :ID. B-4316 Sample No. : BagNo. 1
Project County . Watauga Sample Loc. : Bank
Project State : North Carolina Sample Depth : Surface
Laboratory No. : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type :_Beige & Brown Well-Graded Gravel with Sand
% Pass. Spec. % Pass.  Spec.
4 in. 100 mm 100 No.4 4.75 mm | 262 90 - 100
3 1/2 fin. 90 mm 87.4 No.6 3.35 mm
3 in. 75 mm 81.3 No.8 2.36 mm
212 lin 63 mm 63.1 No.10 2 mm | 17.7
2 lin. 50 mm 52.8 No.16 1.18 mm 45 - 85
13/4 lin. 45 mm No.30 0.6 mm
11/2 fin. 38.1 mm No.40 0.425 mmi{ 3.6
11/4 lin. 315 mm No.50 0.3 mm. 5-25
1 in. 25 mm 42.9 No.60 0.25 mm
3/4  {in. 19 mm 384 No.80 0.18 mm
12 lin, 12.5 mm No.100 0.15 mm| 1.6 0-8
3/8 lin. 9.5 mm 31.6 No.200| 0.075 mm| 0.8
No.270| 0.053 mm
Grain Size Distribution
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Particle Size (mm)
Approved By :  oyg Soil No. 9

P O Box 7267 * Paducah, KY 42002 + 2550 Irvin Cobb Dr » Paducah, KY 42003 « 270/444-9691 » fax 270/443-3943 «
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Florence & Hutcheson, Inc.

CoNSULTING ENGINERRS

SOIL CLASSIFICATION
Project Name : Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)
Project No. : 33653.1.1 : ID. B-4316 Sample No. : Bag No. 1
Project County : Watauga ' Sample Loc. : Bed
Project State : North Carolina Sample Depth : Surface
Laboratory No.  : 08012-02 Date Tested : 04-17-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-23-08
Soil Type : Beige & Brown Poorly Graded Gravel '
% Passing : % Passing
51/2 lin. 139.7 mm 100.0 No.16 1.18 mm
5 in. 128 mm 92.8 No.30 0.6 mm
4 in. 101.5 mm 92.8 No.40 0.425. | mm 1.0
3 in. 76.2 mm 73.1 No.50 0.3 mm
2 in. 50.8 mm 47.6 No.60 0.25 mm
13/4 |in. 45 mm : No.30 0.18 mm
1172 lin. 38.1 mm No.100 0.15 mm 0.5
11/4 lin, 31.5 mm No.200 0.075 | mm 0.0
1 in. 25 mm 26.8 No.270 0.053 mm
3/4  |in. 19 mm 22.3 Hyd Rd. | #1 mm
172 fin. 12.5 mm Hyd Rd. | #2 mm
3/8 [{in. 9.5 mm 16.4 Hyd. Rd. | #3 mm
No.4 4.75 mm 12.9 Hyd Rd. | #4 mm
No.6 : 3.35 mm Hvd.Rd. | #5 mm
No.8 2.36 mm Hyd.Rd. | #6 mm
No.10 2 mm 7.5 Hyd Rd. | #7 mm
D5y =52.7761 mm
California Bearing Ratio : NA Natural Moisture (% ) : NA
Maximum Dry Density : NA Liquid Limit : NA
Optimum Moisture : NA Plastic Limit : NA
_ Plasticity Index : NA
AASHTO Composition of Total Sample Liquidity Index : NA
"~ Gravel {3in. +No.10) : 925 Activity : NA
Coarse Sand ( -No.10 +No.40) : 6.5 Specific Gravity : NA
Fine Sand ( -No.40 + No.200) : 1.0 AASHTO Classification : A-1-a(0) *
Silt + Clay ( -No.200) : 0.0 ASTM Classification : GP *

ASTM Composition of Total Sample
Coarse Gravel ( 3in. + 3/4in.)

Fine Gravel ( -3/4in. + No.4 )
Coarse Sand ( -No.4 + No.10)
Medium Sand ( -No.10 + No.40 )
Fine Sand { -No.40 + No.200 )

Silt + Clay ( -No.200 )

Approved By :  pg

* Visual Classification

779
: 94
54
: 6.5
1.0
: 0.0

P O Box 7267 » Paducah, KY 42002 + 2550 Irvin Cobb Dr » Paducah, K'Y 42003 « 270/444-9691 » fax 270/443-3943 «

mail@flohut.com

Soil No. 10

Florence & Hutcheson, inc.

CONSULTING ENGINEERS

SIEVE ANALYSIS

Project Name

: Bridge No. 320 over Beech on SR 1153 (Wiley Harmon Road)

Project No. 0 33653.1.1: ID. B-4316 "Sample No. : Bag No. |
Project County : Watauga o Sample Loc. : Bed
Project State : North Carolina Sample Depth : Surface
Laboratory No. : 08012-02 Date Tested : 04-17-08 .
Submitted By : Florence & Hutcheson. Inc. Date Reported : 04-23-08
Soil Type : Beige & Brown Poorly Graded Gravel
% Pass. Spec. % Pass.  Spec.
4 lin 100 mm 100 No.4 4.75 mmj 12.9 90 - 100
31/2 [in. 90 mm 92.8 No.6 3.35 mm
3 in 75 mm 92.8 No.8 2.36 mm
21/2 |in, 63 mm 73.1 No.10 2 mm| 7.3
2 lin 50 mm 47.6 No.16 1.18 mm 45 -85
13/4 |in. 45 mm No.30 0.6 mm
112 lin. 38.1 mm No.40 0.425 mm 1.0
1 1/4 Jin. 31.5 mm No.50 0.3 mm 5-25
1 in. 25 mm 26.8 No.60 0.25 mm
3/4  lin, 19 mm 223 No.80 0.18 mm
12 |in. 12.5 mm : No.100 0.15 mm| 0.5 0-8
3/8 lin. 9.5 mm 16.4 No0.200 0.075 mm| 0.0
No.270} 0.053 mm
Grain Size Distribution
100 —vpp o por—-
90 - 8
80 - -
&
S 70 - -
2 60
7 \
250 44 i
A
E 40 o4 i
3
gj 30 4 - ‘\ ] S T L
20 p R I \ 1. IS SN
! ..."\
10 ; N S F 1§
\’\__.~
0
1000 100 10 1 0.1 0.01
Particle Size (mm)
Approved By 1 >pg Soil No. 10

P O Box 7267 « Paducah, KY 42002 + 2550 Irvin Cobb Dr « Paducah, KY 42003 « 270/444-9691 » fax 270/443-3943 »

mail@flohut.com
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STATE PROJECT NO.: 33653.1.1

TIP NO.: B-4316

COUNTY: Watauga ,

PROJECT DESC.: Bridge No. 320 on SR 1153 (Wiley Harmon Road) over Beech Creek

SUMMARY OF SOIL CLASSIFICATIONS AND GRADATIONS
. nt .SOIL MOR
Boring No. Sample | Depth Interval | AASHTO N Soil ii‘;:lgt };’Z:;?:gt : 1;2’;‘;2 Ifei:i:ied Coarse | Fine : T.AR LL| PI | PL Pe{rcent
No. (ft) Class. | No. No.10 No40 | No.200 No. 60 Sand | Sand Silt Clay Moisture

EB1-A SS-1 10.0-11.5' A-1-b (0) 4 -1 48 | 28 17 76 51 16 17 16 2311 |22 19.2
EB1-B SS-2 21.0-21.7 A-1-b (0) | 60/0.2] 2 53 28 15 .77 - 56 18 16 10 21 | NP | NP 11.5
EBI-B SS-3 35.0-36.5' A-4 (0) 4 3 98 81 47 30 29 28 21 22 25 4 121 25.0
B1-A SS-4 - 10.9-124' A-1-b (0) 4 4 52 27 15 78 57 17 17 9 23 | NP | NP 9.5
B1-B SS-5 6.5-8.0' A-1-a (0) 6 S 45 25 | 14 79 53 19 16 12 26 | NP | NP 14.5
B1-B SS-6 15.5-17.0' A-1-b (0) 24 6 47 28 16 77 51 19 19 11 24 | NP | NP 9.8
B2-A SS-7 50-6.5 A4©0) | 7 7 75 49 35 57 42 13 22 23 271 2 125 20.9
B2-A SS-8 20.0-21.5" | A-2-4(0) 17 8 72 52 27 56 39 28 21 12 | 24 | NP|NP 22.0
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Florence & Hutcheson, Inc.

CONSULTING ENGINEERS CONSULTING ENGINEERS

UNCONFINED COMPRESSION TEST (ROCK CORE) UNCONFINED COMPRESSION TEST (ROCK CORE)

Project Name : Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Road) Project Name : Bridge No. 320 over Beech Creck on SR 1153 (Wiley Harmon Road)
Project No. : 33653.1.1 : ID. B-4316 Sample No. : RS-1 Project No. . 33653.1.1: ID. B-4316 Sample No. : RS-2
Project County : Watauga Sample Loc. : Boring No. B1-B Project County : Watauga Sample Loc. : Boring No. B1-B
Project State : North Carolina Sample Depth :  30.2' to 30.6' Project State : North Carolina Sample Depth : 44.9" to 45.3'
Laboratory No. 1 08012-02 Date Tested : 04-24-08 . Laboratory No. : 08012-02 Date Tested : 04-24-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-25-08 Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-25-08
Rock Description : Mod. weathered gneiss w/feldspar phenocrysts (CR) Rock Description : Fresh gneiss w/feldspar phenocrysts and granite layers (CR)
Height & Diameter measurements: ‘ " Height & Diameter measurements:
Diameter - 198 in. Diameter : 1.99  in.
Height : 4.05 in. Height : 395 in.
Area 3.08 in2 Area 3.09 in?
Volume 0.0072 ft3 Volume 0.0071 ft2
Results: Results:
Moisture Air-Dry : NA % Moisture Air-Dry : NA %
Air-Dry Density : 159.82 1bs/ft.? Air-Dry Density : 170.47 Ibs/ft.?
Maximum Stress : 3625 psi Maximum Stress : 15101 . psi
Elapsed Time : 05:57 min. Elapsed Time : 15:40 min.
— —— SE—

|

Comments : Approved By: pmg . Comments : ‘ Approved By: ome

P O Box 7267  Paducah, K'Y 42002 * 2550 Irvin Cobb Dr « Paducah, K'Y 42003 « 270/444-9691 « fax 270/443-3943 ‘ P O Box 7267 « Paducah, K'Y 42002 « 2550 Irvin Cobb Dr Paducah, KY 42003 « 270/444-9691 « fax 270/443-3943
mail@flohut.com mail@flohut.com



Florence & Hutcheson, Inc.

CONSULTING ENGINEERS

UNCONFINED COMPRESSION TEST (ROCK CORE)

Project Name
Project No.
Project County
Project State
Laboratory No.
Submitted By
Rock Description

Comments :-

- PO Box 7267 » Paducah, K 42002 « 2550 Irvin Cobb Dr * Paducah, KY 42003 » 270/444-9691 e fax 270/443-3943

: Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Road)

: 33653.1.1:1ID. B-4316 Sample No.

: Watauga Sample Loc.
: North Carolina Sample Depth

: 08012-02 , Date Tested

: Florence & Hutcheson, Inc. Date Reported

: Sli. to mod. weathered gneiss w/granite layers (CR)

Height & Diameter measurements:

Diameter 1.98 in.
Height 3.18 i
Area 3.08 in?
Volume 0.0057 ft2
Results:
Moisture Air-Dry : NA %
Air-Dry Density : 163.36 Ibs/ft.2
Maximum Stress : 4436 psi
Elapsed Time : 03:40 min.

Approved By: w4

: RS-3
Boring No. B1-A

1 35.9't036.3'3

1 04-24-08

1 04-25-08
T
\%__vll/’
N _

mail@flohut.com
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Florence & Hutcheson, Inc.

CONSULTING ENGINEERS

UNCONFINED COMPRESSION TEST (ROCK CORE)

Project Name : Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Road)

Project No. 1 33653.1.1 : ID. B-4316 Sample No. : RS-4

Project County : Watauga Sample Loc. : Boring No. B2-A
Project State : North Carolina Sample Depth : 28.1' to 28.6'
Laboratory No. : 08012-02 Date Tested : 04-24-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-25-08

Rock Description . Sli. weathered interlayered gneiss and granite (CR)

Height & Diameter measurements:

Diameter 1.97 in.
Height 4.08 in.
Area’ 3.06 in?
Volume : 0.0072 ft2
Results:
Moisture Air-Dry : NA %
Air-Dry Density : 165.05 lbs/ft.?
Maximum Stress : 11771 psi
Elapsed Time : 14:33 min.
T T T T e
] D
\—_..._.
\_*_‘m_____,__/
Comments : Approved By: omé

P O Box 7267 + Paducah, KY 42002 ¢ 2550 Irvin Cobb Dr * Paducah, KY 42003 « 270/444-9691 + fax 270/443-3943
mail@flohut.com
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Florence & Hutcheson, Inc-

CONSULTING ENGINEERS CONSULTING ENGINEERS

UNCONFINED COMPRESSION TEST (ROCK CORE) _ UNCONFINED COMPRESSION TEST (ROCK CORE)
Project Name : Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Road) Project Name * Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Road)
Project No. : 33653.1.1 : ID. B-4316 Sample No. : RS-5 Project No. 1 33653.1.1 : ID. B-4316 Sample No. : RS-6
Project County : Watauga Sample Loc. : .Boring No. B2-A ' Project County : Watauga Sample Loc. : Boring No. B2-B(2)
Project State : North Carolina Sample Depth : 43.7'to 44.1' Project State : North Carolina Sample Depth : 16.6'to 17.0'
Laboratory No. . 08012-02 Date Tested : 04-24-08 Laboratory No. . 08012-02 Date Tested : 04-24-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-25-08 Submitted By . Florence & Hutcheson, Inc. Date Reported : 04-25-08
Rock Description : Sli. weathered gneiss w/feldspar phenocrysts (CR) Rock Description : Sli. w/intervals mod. sev. weathered gneiss w/feldspar phenocrysts (CR)
Height & Diameter measurements: Height & Diameter measurements:
Diameter 198 in. : Diameter : 1.97 in.
Height 344 . ‘ : Height 3.77  in
Area 3.08 in2 Area 305 in2
Volume : 0.0061 ft.2 Volume 0.0066 ft.3
l
1
Results: Results:

Moisture Air-Dry: NA % . Moisture Air-Dry : NA %

Air-Dry Density : 163.92 Ibs/ft3 : Air-Dry Density : 159.50 1bs/ft.?

Maximum Stress : 5567 psi Maximum Stress : 4946 psi

Elapsed Time : 04:21 min. Elapsed Time ; 08:20 min.

T

~—— M

] .
s
/ ;
4
o
—a
——
~— e
Comments : Approved By: pms Comments : Approved By: am4
P O Box 7267 « Paducah, KY 42002 ¢ 2550 Irvin Cobb Dr * Paducah, KY 42003 « 270/444-9691 « fax 270/443-3943 P O Box 7267 « Paducah, K'Y 42002 » 2550 Irvin Cobb Dr * Paducah, KY 42003 « 270/444-9691 « fax 270/443-3943

mail@flobut.com » mail@flohut.com
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CONSULTING ENGINEERS

UNCONFINED COMPRESSION TEST (ROCK CORE)

Project Name : Bridge No. 320 over Beech Creek on SR 1153 (Wiley Harmon Road)

Project No. : 33653.1.1 : ID. B-4316 Sample No. : RS-7

Project County : Watauga Sample Loc. : Boring No. B2-B(2)
Project State : North Carolina ) Sample Depth : 23.2'to 23.7'
Laboratory No. : 08012-02 Date Tested : 04-24-08
Submitted By : Florence & Hutcheson, Inc. Date Reported : 04-25-08

Rock Description : Sli. weathered to fresh granite w/feldspar phenocrysts (CR)

Height & Diameter measurements:

Diameter 1.97 in
Height 4.03 in
Area 3.05 in2
Volume : 0.0071 #f2

Results:

Moisture Air-Dry : NA %

Air-Dry Density : 162.93 bs/ft.2

Maximum Stress : 17068 psi
Elapsed Time : 11:35 min.

— o
7 <
S~

S~ ¢ -
Comments : Approved By: pmg,

P O Box 7267 « Paducah, K'Y 42002 * 2550 Irvin Cobb Dr « Paducah, KY 42003 » 270/444-9691 « fax 270/443-3943
mail@flohut.com



STATE PROJECT NO.:

TIP NO.:
COUNTY:
PROJECT DESC.:

33653.1.1
B-4316
Watauga

Bridge No. 320 on SR 1153 (Wiley Harmon Road) over Beech Creek

LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

Sample | Boring Depth Run RQD | Height | Diameter Ur.lit Unconfinf.ed Young's Splitti.ng
No. No. Interval (f) Rock Type (%) (inches) | (inches) Weight { Compressive Modulus Tensile Remarks
, ~ (PCF) Strength (PSI) Strength
RS-1 B1-B 30.2-30.6' Gneiss 38 4.05 1.98 159.7 3625 N/A N/A
RS-2 B1-B 44.9-45.3" | Gneiss & Granite 50 3.95 1.99 170.5 15101 N/A N/A
RS-3 B1-A 35.9-36.3' | Gneiss & Granite 82 3.18 1.98 163.4 4436 N/A N/A
RS-4 B2-A 28.1'-28.6' | Gneiss & Granite 48 4.08 1.97 165.1 11771 N/A N/A
RS-5 B2-A 43.7-44.1 Gneiss 62 3.44 1.98 163.9 5567 N/A N/A
RS-6 B2-B(2) | 16.6-17.0' Gneiss 50 3.77 1.97 159.5 4946 N/A N/A
RS-7 B2-B(2) i 23.2-23.7 Granite 60 4.03 1.97 162.9 17068 N/A N/A




Norrta CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT SCOUR REPORT
WBS:  33653.1.1 TIP: B-4316 COUNTY: Watauga
DESCRIPTION(1): Bridge No. 320 on SR 1153 (Wiley Harmon Road) over Beech Creek |
| EXISTING BRIDGE |
Information from: Field Inspection X Microfilm (reel pos: )

Other (explain)

Bridge No.: 320 Length: 55 Total Bents: 4  Bentsin Channel: 3
Foundation Type: Concrete Spread Footings on Rock for Interior Bents; Creosote Treated Poles for End Bents

Bents in Floodplain: 1

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: Upstream Scour of Embankment at North Abutment behind Wing Wall;

Minimal Evidence at South Abutment.

Interior Bents: Northern Interior Bent Exhibits Minor Scour along Upstream edge; Southern Interior Bent

Exhibits Severe Scour - Contact with Creek Bed Non-Existent for Part of Foundation Length.

Channel Bed: Isolated Pockets of Sand and Gravel Observed among Cobbles and Boulders; Vegetation

Growing on Small Cobble Bar Inmediately Downstream from Bridge.

Channel Bank: Vegetation Growing, Little Evidence of Scour

EXISTING SCOUR PROTECTION
Type(3): Creosote Treated Timbers and Poles (End Bents)

Extent(4): 20" with 18' Wing Walls on North; 20’ with 13' Wing Walls - SW and Missing Wing Wall - SE

Effectiveness(5): OK - North; Poor - South

Obstructions(6): None Observed

INSTRUCTIONS
1 Describe the specific site’s location, including route number and body of water crossed.

Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

Note existing scour protection (e.g. rip rap).

Describe extent of existing scour protection.

Describe whether or not the scour protection appears to be working.

Note obstructions such as dams, fallen trees, debris at bents, etc.

Describe the channel bed material based on observation and/or samples. Include any lab results with report.

Describe the channel bank material based on observation and/or samples. Include any lab results with report.

Describe the material covering the banks (e.g. grass, trees, rip rap, none).

10 Determine the approximate floodplain width from field observation or a topographic map.

11 Describe the material covering the floodplain (e.g. grass, trees, crops).

12 Use professional judgement to specify if the stream is degrading, aggrading, or static.

13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing

structures, other tests deemed appropriate, and overall geologic conditions at the site.

W o NGOG WN

DESIGN INFORMATION
Channel Bed Material(7): Sample Results Attached, Material also Includes Cobbles (3"-1")

and Boulders (1'-20") with Small Pockets of Sand and Gravel

Channel Bank Material(8): Sample Results Attached, Material also Includes Cobbles (1'-20")

Channel Bank Cover(9): Timber with Brush and Grass

Floodplain Width(10): 300’

Floodplain Cover(11): Timber with Brush and Grass

Stréam'is(1 2): Aggrading ' Degrading Static X

Channel Migration Tendency(13): Toward South Abutment

Observations and Other Comments: Flow Level in Channel was 6"-2' during Investigation

DSE determined by: 24/, 0 W bbb/
/.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Reported by: . ﬂuj«j c{/wgf Date: 4/11/2008
D. Michael Gragg, P.G.
DESIGN SCOUR ELEVA'fIONS(14) Feet X Meters
BENTS
B1 B2
N/A 128971
| Comparison of DSE to Hydraulics Unit theoretical scour:
We agree with the scour computations presented in the Bridge Survey and Hydraulic Design Report
for B-4316, dated 12/10/2007.
Date: 5/20/2008

Bed or Bank Bed Bank
Sample No. 1 1
Retained #4 87 74
Passed #10 8 18
Passed #40 1 4
Passed #200 0 1
Coarse Sand 7 14
Fine Sand 1 3
Silt 0 1
Clay 0 0
LL N/A N/A
Pl N/A N/A
AASHTO| A-1-a(0) A-1-a (0)
Station N/A N/A
Offset N/A N/A
Depth N/A N/A

Template Revised 02/07/06



PROJECT #:

33653.1.1/B-4316

COUNTY: Watauga

DESCRIPTION: Bridge No. 320 on SR 1153 (Wiley Harmon Road) over Beech Creek
CHANNEL BED CHANNEL BANK MATERIAL

MATERIAL

SAMPLE # Bag 1 Bag 1

RETAINED #4 87 74

PASSING #10 8 18

PASSING #40 1 4

PASSING # 200 0 1

COARSE SAND 7 14

FINE SAND 1 3

SILT + CLAY 0 1

LL N/A -N/A

PL N/A N/A

AASHTO

CLASSIFICATION A-1-a(0) A-1-a (0)

STATION N/A N/A

OFFSET N/A N/A

DEPTH N/A N/A




SCOUR PHOTOGRAPHIC RECORD 41

Replacement of Bridge No. 320 on SR 1153 over Beech
Creek

Sl L St

Photograph No. 4 - Downstream bed material

Photograph No. 2 - Upstream bed material




SITE PHOTOGRAPHIC RECORD

Replacement of Bridge No. 320 on SR 1153 Over Beech Creek

Photograph No. 1 - Bent 1 looking east;
B1-B stake in Laurel Thicket

Photograph No. 2 - End Bent 1 looking
west; EB1-A in ditch

Photograph No. 3 - Profile south to
north (ahead) along left offset (A
borings); drill rig on B2-B(2); red flag as

drilled location for B1-A

Photograph No. 4 - Proposed Bridge looking west downstream at
the Existing Bridge

42



