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SOIL_DESCRIPTION

GRADATION

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
160 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION 18 BASED ON THE AASHTD SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

ROCK DESCRIPTION

MELL OGRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
_UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POORLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS: ANGULAR,

TERMS AND DEFINITIONS

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

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FODT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

OF WEATHEREDR ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

ROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
R PUSTE, SUBANGULAR, SUBROUNDED, DR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 108 BLOWS OR HAVING A NOTABLE Pl b » SLATE,
VERY STIF, GRAT SETY CLA 4OST W INTERGEDDED FURE SMRD LATERS 78 — ROCK (WRY PER FODT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND_AASHTO CLASSIFICATION MINERALOGICAL COMPQSITION CRISTALLIE N 70 COARSE CRATN ToNEDUS D FETADRPHIC ROGK THAT AT WHICH 1S 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS CROANIC. MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS oL R 1/ | WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE. GROUND SURFACE.
CLASS. (857 PASSING *200) (3857 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE T0 COARSE GRAIN METAMORPHIC AND NON-CORSTAL PLAIN
GROUP a1 [a3] a-2 a4 [as5]a6]a7]at,a2]Aa0as COMPRESSIBILITY gggﬂgg{)ﬁulm | SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. a-3 | A6 A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 38 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, OF SLOPE.
= MODERATELY COMPRESSIBLE LIOUID LIMIT 31-50 COASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD .
SYMBOL \\\\\\:\\ HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANOSTONE, CeMETED CORE_RECOVERY (REC) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
& T L B B LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
k I T ] .
% PASSING SILT- . PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
il GRANULAR| ¢ qy | MUCK. RGANIC MATERI GRANULAR _ SILT- CLAY ROCKS OR CUTS MASSIVE ROCK.
s SOILS | goyg | PEAT CRGANIC MATERIAL SOLS SOILS AR MR FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
« 200 15 Mxls Mxio Mx|ss M35 M35 Mxbs Mlas Mnlss MNBG MBS MN TRACE OF ORGANIC MATTER 2 - 3% N - 1 - 10% 5 . . DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIE MATTER 3- 5 - 12% UTILE 1@ - 20% HAMMER IF CRYSTALLINE. HORTZONTAL.
LIOUID LIMIT 48 MXI41 MN 140 MX1 MN 48 MX|41 MN |46 M¥41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 2 - 35% 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 INDEX | € MX | N.P. i Mx[1@ MX{i2 MN |1 MN 16 MX )18 M|l MN 11 MN LITTLE OR HIGHLy | HIGHLY ORGANIC 0% >20% HIGHLY 35% AND ABOVE ¥, SL1) grmiTgis?:Lfl Sgos:;qu:gecmsu FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
SFOP neex) @ e ¢ 4 MK |8 MAjIZ e Mo M mgﬁngOF QRGeNIC GROUND WATER S1LIGHT ROCK GENERALLY FRESF, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO EALT - 4 FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
.. » Vi >
USUAL TYPES|STONE FRAGS, ORGANIC sois v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. ®L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE 70 DNE ANOTHER PARALLEL TO THE FRACTURE
FINE| SILTY OR CLAYEY | SILTY | CLAYEY
OF MAJOR  |GRAVEL AND SAND| GRAVEL AND SAND SOILS SOILS MATTER STATIC WATER LEVEL AFTER HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS, FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:;E:‘A:; a0 ¥ 24 HOURS. MODERATE  SIGNIFICANT or::clr(i%stlgggogssggs Sou DISCOLORATION 4 MEATHERING EFFECTS. IN . FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL ‘POSITION AND DISLODGED FROM
FAIR T0 Vew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA MOD.) g ARS ARE DULL AN . HOW CLAY. ROCK HA PARENT MATERIAL.
hS A EXCELLENT TO GoOD FaIR 70 POCR POOR POOR | UNSUTTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
O SPRING OR SEEPAGE : THE STREAM.
PLOF A-7-5<L.L.- 30 :P1.OF A-7-6 >L.L.- 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS 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
R RANGE OF STANDARD RANGE OF UNCONFINED Jes— (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE | OO v | PENETRATION RESISTENCE COMPRESSIVE STRENBTH 5??3“&:15222?;?5%,‘ oer ot TEST BORING SAMPLE F_TESTED, WOULD YIELD SPT REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
NVALUE) DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUGRTZ DISCOLORED OR STAINED, ROCK FABRIC CLER AND EVIDENT BUT REDUCED| | coce - o shELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 16 SMALL COMPARED 10
GENERALLY VERY LOOSE “ SOIL SYMBOL GB AUBER BORING BULK Samp (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME o aTeRaL XTENT
SRANULAR LODSE 47018 §- BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MEDIUM DENSE 10 TO 3¢ N7A ARTIFICIAL FILL OTHER THaN $S- SPLIT SPODN IF_TESTED, YIELDS SPT N _VALYES > 198 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VEQENSENSE 30 70 50 ROADWAY EMBANKMENTS CORE. BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE puy |.MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>5e — — = INFERRED SOIL BOUNDARIES ST- SHELBY TUBE (V. SEV.) THE MASS 15 EFFECTIVELY REDUCED TD SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT I .25 O ONITORING 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 2704 0.25 10 0.5 Sz INFERRED ROCK LINE R RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE JEST) TN Vi < r | INTERVENING IMPERVICUS STRATUM.
i%TTE"fl';‘i" MEgi’;;‘Fs"FF ; ;g 185 0-51 T$012 leL SOIL BOUNDAR D eTALLATION RT- RECOMPACTED 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.
< ALLUVIAI L UNDARY -
puliiewit VERY STIFF 15 10 30 R TR LuvIAL CLoPE TNDICATOR A oL iggr::sgxgargﬁmkmmns. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S 'ROCK_QUALITY DESIGNATION (R.0.0J - A MEASURE OF ROCK DUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >38 >4 25/025 DIP/DIP DIRECTION OF O INSTALLATION - - ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
CBR - CBR SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE _OR GRAIN GIZE FOCK STRUCTURES >
SPT N-VALUE VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (5AP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO, SIEVE SIZE 4 1 4@ 60 208 270 @ - SOUNDING ROD @D~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 28 842 025 0075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD CAN BE SCRATCHED BY XOIFE OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REDUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ConRee e SILT cLaY R - PUGER REFUSAL PMT - PRESSUREMETER TEST TO THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS
(BLDR. (€0B.) ©R) L) L) : y MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POI STRIATED SURF. LTS FROM FRICTION A AULT OR
{CSE, 50.) {F, $D.) BT - BORING TERMINATED SD. - SAND, SANDY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED P FLANE POLISHED AND RFACE THAT RESU FRICTION ALONG & F
GRAIN MM 305 75 2.0 0.25 005  0.005 g’;}‘ CEgLE PENETRATION TEST oS STy BY MODERATE BLOWS.
SIZE N 120 @ - o LY e MEDIUM CAN BE GRODVED OR GOLGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR B.P.F.) OF
CSE. - COARSE CR - TRICONE REFUSAL HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST Y - UNIT WEIGHT POINT OF A GEOLOGISTS PICK A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 8.1 FODT PENETRATION
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST Y4 - DRY UNIT WEIGHT WITH 6@ BLOWS,
GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO SOFT CAN BE GROVED OR GDUGED 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 £STRATA CORE RECOVERY (SREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY F0SS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSLRE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
: : FRAC. - FRACTURED VST - VANE SHEAR TEST " iy « STRATA ROCK QUALITY DESIGNATION (S.R0.0J - A MEASURE OF ROCK QUALITY DESCRIBED BY:
| i o S e e e s s e T B o | R e o & i e oo e
pLastic [T MED. - MEDIUM FINGERNALL . BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID: REQUIRES DRYING TO - TOPSOIL (1,80~ CE SDILS USUALLY CONTAINING ORGANIC MATTER,
RANGE T WET - o0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING SurFa ALLY ConTAINING
pLb L PLASTIC LIMIT R AOUCING TooLS: HAMMER TYPE: TERM SPACING vy Y oD T________t)-ﬂf&:glgss BENCH MaRk: 8" SPIKE IN [2' OAK STUMP, 50’ FROM LT EOP OF
7
oM_L OPTIMUM MOISTURE - MDIST = (M) SOLIDy AT OR NEAR OPTIMUM MOISTURE auToMATIC  [] MANUAL ﬁgg WIDE '340;*5 ‘TB“‘:__NEE’? FEET THICKLY BEGDED 15 - 4 FEET SR-1503, 55' FROM THE NORTH EAST CORNER OF THE EXISTING
L SHRINKAGE LIMIT [ mosne s [ cevams MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 15 FEET BRIDGE. ELEVATION: 2548.46
D 6" CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 0.6 TO 1 FEET VERY THINLY BEDDED @.83 - 816 FEET
- DRY - @ PEQUIRES ADDITIONAL WATER TO 0 : VERY CLOSE CESS THAN G168 FEET THICKLY LAMINATED 0.008 - .03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [ & HoLLow ausers = . THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cve-ssc [] waro Facen Fincer erts [X]- INDURATION
PLAGTICITY INDEX @1 DRY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
[T tunc.-careioe inserTs
NONPLASTIC %5 VERY LOW CME-550 O FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
. - MEDIUM
szDH ’}L'f'g%yv 12% 205; VORE itro ] rormasLe Hoist [ wicone *STEEL TEETH [ rost HoLe Dicoer MODERATELY INDURATED BRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
0 T vano ausen BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE * TUNG.-CARB.
COLOR [ omer 0 [ sounoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [} vane sueen est DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER D OTHER D OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE; N
SAMPLE BREAKS ACROSS GRAINS.
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY
July 20, 2005
STATE PROJECT: 33206.1.1 (B-3661)
F. A. PROJECT: BRZ-1503(4)
COUNTY: Haywood
DESCRIPTION: Bridge No. 36 on SR-1503 over Crabtree Creek
SUBJECT: Geotechnical Report — Foundation Investigation

PROJECT DESCRIPTION

This project is located in northeast Haywood County just east of the Crabtree community. A
single span 90-foot long bridge is proposed to replace the existing structure. The new crossing is
to be located 100 feet upstream. The replacement bridge is to have 24 feet of clear roadway with
both end bents constructed on a skew angle of 55 degrees.

A subsurface investigation was conducted in May of 2005 utilizing a CME-550 ORYV drill unit.
Standard Penetration Tests were performed through NX casing with an automatic drop hammer.
NXWL rock coring apparatus was used for rock specimen retrieval. Soil samples were collected
and submitted for AASHTO classification by the Materials and Tests Unit.

PHYSIOGRAPHY AND GEOLOGY

The project area is located in the Blue Ridge Belt of the Mountain Physiographic Province. The
topography of the site is steep with a local relief of over 1000 feet. Crabtree Creek is incised at
the crossing and has developed a minimal floodplain of approximately 100 feet in width. The
corridor is underlain by a biotite gneiss unit (Zybn) as identified by the 1985 Geologic Map of
North Carolina. Retrieved core specimens revealed the rock to be gray, medium to coarse-
grained, hard, and slightly weathered to fresh. Fracture spacing varied from close to wide
resulting in average RQD values between 57 and 84 percent.

MAILING ADDRESS: TELEPHONE: 919-250-4088 LOCATION:
NC DEPARTMENT OF TRANSPORTATION ' FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT BUILDING B
1589 Mait. SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US 1020 BircH RIDGE DRIVE

‘RALEIGH NC  27699-1589 RALEIGH NC 27610

Foundation Materials

Embankment, alluvium, weathered rock, and hard rock comprise the foundation materials that
were found at the site. Embankment has been placed only at the End Bent Two locale and
consists of very loose to medium dense fine to coarse sand with basal gravel cobbles and
boulders. Alluvium lies 15 feet beneath the embankment at End Bent Two and occurs as
surficial soil at End Bent One. It is approximately five feet thick and composed of soft silt to
dense sand with gravel and cobbles. The sand occurs at End Bent One while the silt was found
only in the EB2-A boring. Weathered rock is positioned beneath the alluvium at approximate
elevation 2529 feet. The weathered rock grades to hard rock within a foot at End Bent One
borings and is less than 4 feet thick at End Bent Two. The top of hard rock elevations varies
between 2023+ and 2029+ feet.

Groundwater
Groundwater was measured in boring EB1-A at elevation 2029+ feet and 2034+ feet at EB2-B.

Respectfully Submitted,

J ohnm

Project Engineering Geologist
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BRIDGE NG. 36, 33206.1.1(B-3661)

PROFILE ALONG SIDE A (4 FT.LT.)
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33206.1.1

[iD B-3661 | COUNTY HAYWOOD

| GEOLOGIST M.M. HAGER

SITE DESCRIPTION BRIDGE NO. 36 ON SR-1503 OVER CRABTREE CREEK GND WATER
BORING NO EB1-A NORTHING 0.00 EASTING 0.00 0 HR N/A
ALIGNMENT -L- BORING LOCATION 16+10.980 OFFSET 14.00ft LT 24 HR 4.30ft

TO0F 14

SHEET _1_

COLLARELEV 2534.14ft

TOTAL DEPTH 19.00ft

| START DATE 5/03/05

COMPLETION DATE 05/03/05

DRILL MACHINE CME-550

DRILL METHOD CASING ADVANCEMENT

HAMMER TYPE AUTOMATIC

DATE 7/11/2005

CORE BORING REPORT

SURFACE WATER DEPTH DEPTH TO ROCK 5.40ft Log EBL-A, Page 1 of 1
‘ BLOWCT |PEN BLOWS PER FOOT SavPLE[ ¥ |C SOIL AND ROCK
ELEV |DEPTH| . | . [ Q
6in | 6in | 6in | (ft) [© 25 50 5 100 NO | mol|G DESCRIPTION
2534.14 I - - - -~ Ground|sarface I - - - - -
T T et F ALLUVIUM: BROWN TO TAN,

' I . 7+ 3 | ISEOUDIN IR ARSI I : FINE TO COARSE SANDY SILT

2530.00 360 | 5| 5 [ 22410} ---- B 2ot miuiuiuit uiuiutuls | RPN WITH ROOTS, MOIST. ___//
T SO s i Y 1 ALLUVIUM: ORANGE TO TAN,
+ 720 | 60 L e R - 2\ SLIGHTLY CLAYEY, SILTY, FINE
+ HRSORRIN EUUI RN RN A\ TO COARSE SAND WITH
A I R N NN f et nfubuputut buiuiutule Mafuiatale 'INTERMITTENT GRAVEL,
I SDUPPII SUROIRIN RpE E COBBLES, AND BOULDERS.

2520.00_ CIIITIIIIITIIIIIIIi WEATHERED ROCK
+ !t W HARD ROCK

LI LRV e I N NS NN NN | heleieluts iutuletuts aiutetstols siuiutuiets

NN ENEE
N

llllllllllll‘Illlllllllillfllllllfi.t‘.

Ilt!llllllII!ll'llllIll!llll)lli‘ll?‘-

PF}OJECT: . 33206.1.1 _ 1.D.NO: B-3661 BORING NO: EB1-A GEOLOGIST: J.W. MANN
DESCRIPTION: BRIDGE NO. 36 ON SR-1503 OVER CRABTREE CREEK
COUNTY: HAYWOOD COLLAR ELEVATION: _2534.1 _ FT. TOTAL DEPTH: __19.0' FT.
) DRILL REC. RQD.
ELEV. | DEPTH| RATE | RUN FEET FEET | SAMP. FIELD CLASSIFICATION AND REMARKS
FEET) | (FEET) | MIN./FT. |(FEET) % % # :
2528.8| 5.3
3.7 34
3.7
- 100 91
2525.11 9.0
2525.1] 9.0 '|GRAY, SLIGHTLY WEATHERED TO FRESH, MEDIUM- COARSE-GRAINED,
4.9 43 HARD BIOTITE GNEISS. FRACTURE SPACING GENERALLY WIDE.,
5.0
98 86
2520.1| 14.0
2520.1] 14.0
' 5.0 5.0
5.0
- 99 99
2515.1] 19.0 ‘

CORING TERMINATED AT
ELEVATION 25151 FT.

DRILLER: _D.O. CHEEK

CORE SIZE: __NXWL

EQUIPMENT: CME-550




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 8 oF 14

GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33206.1.1 | ID B-3661 | couNTY HAYWOOD | GEOLOGIST M.M. HAGER »
SITE DESCRIPTION BRIDGE NO. 36 ON SR-1503 OVER CRABTREE CREEK GND WATER SHEET OFL_
BORING NO EB1-B NORTHING 0.00 EASTING 0.00 ) 0 HR N/A
ALIGNMENT -L- BORING LOCATION 16+27.840 OFFSET 12.00ft RT 24 HR 5.10ft DATE 7/11/2005
COLLAR ELEV 2534 .08ft TOTAL DEPTH 14.60ft | START DATE 5/05/05 COMPLETION DATE 05/05/05 CORE BORING REPORT
DRILL MACHINE CME-550 v DRILL METHOD CASING ADVANCEMENT HAMMER TYPE AUTOMATIC R R
SURFACE WATER DEPTH ‘ DEPTH TO ROCK 5.30ft Log EBI-B, Page 1 of 1 ' ) } !
ey N BLOWCT PEN BLOWS PER FOOT SAMPLE| W (lj SOIL AND ROCK PRQJECT. 33206.1.1 . D. NO; B-3661 BORING NO: EB1-B GEOLOGIST: J.W. MANN
6in | 6in | 6in | (f) [0 25 50 75 0  NO vol| G DESCRIPTION : :
1Tttt DESCRIPTION: BRIDGE NO. 36 ON SR-1503 OVER CRABTREE CREEK
I NUEOROERN RO AT BRI COUNTY: HAYWOOD COLLAR ELEVATION: . 25341 FT. TOTAL DEPTH: __14.6 FT.
T CIIIIpTIigpiinyiiics DRILL REC. | RQD.
1T AOaiueian bt R M ELEV. | DEPTH] RATE | RUN| FEET FEET | SAMP. _ FIELD CLASSIFICATION AND REMARKS
-+ 1 1 1 1 e e e o FEET) | (FEET) MIN.IFT. (FEET) % . % #
1 NN NSRS RO IS 252781 6.3
253408 1 |t 1t 1 lp-—7--- -Ground|Surface}- -~~~ - 33 3.3 29 ,
. s e S S e B T T | 7| ee | s | |orav,mepumTo connse GRaIED, SuGHTLY WeATHERED TO
00460 | 4 |38 |62 |06 |[--cToIIIIIIILT ORANGE TO GREY, MICACEOUS, , 2524.5| 96 PREDOMINANTLY FRESH, HARD BIOTITE GNEISS. FRACTURE SPACING
X |l WEITIIiIIIiioiooiooIt X 28\ SILTY CLAYEY FINE SAND WITH 4 25245 96 CLOSE TO WIDE WITH JOINT ANGLES VARYING FROM 40-70°.
T Ipuataiutt abbuiupan it MO 2\ ROOTS 46 | 41
T CIIIgIiiioiiiaiic 2 \— WEATHERED ROCK 5.0
N A I R N NOUPUOu EOupuubs Mupupiag M & HARD ROCK 92 81
T Iiatuiule nSubabuiabe ISR M =3 ' 2519.5| 146
Eé?gﬁ@t:— ool bbbk ilemtoeliebesel oibodudated i
T BORING|TERMINATED A48 IN
T CIIIII  HARDROEK: |- -----
T it Moutetetete Matetets - CORING TERMINATED AT
T Mubulutab butulutt Msfebuts Mt ELEVATION 2519.5 FT.
EE IE SR NIIIIgIIII: DRILLER:_D.O. CHEEK CORE SIZE: _NXWL EQUIPMENT: CME-550




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33206.1.1 | 1D B-3661 | counTY HAYWOOD | GEOLOGIST M.M. HAGER

SITE DESCRIPTION BRIDGE NO. 36 ON SR-1503 OVER CRABTREE CREEK GND WATER
BORING NO EB2-A NORTHING 0.00 EASTING 0.00 0 HR N/A
ALIGNMENT -L- BORING LOCATION 17+15.900 OFFSET 16.00ft LT 24 HR N/A

COLLARELEV 2544251t

TOTAL DEPTH 33.00ft

| START DATE 5/02/05

COMPLETION DATE 05/02/05

DRILL MACHINE CME-550

DRILL METHOD CASING ADVANCEMENT

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH . DEPTH TO ROCK 20.90ft Log EB2-A, Page 1 of 1
BLOWCT [PEN BLOWS PER FOOT SAMPLE| ¥ /]L SOIL AND ROCK
ELEV | DEPTH
| 6in | 6in | 6in | (ft) [0 25 50 75 104 NO ol & DESCRIPTION
2544.25 |
-+ R EMBANKMENT: BROWN,
T K] MICACEOUS, CLAYEY FINE TO
2540.00_{ < COARSE SANDY SILT WITH
510 | 4 | 2 | 1 2 ~

T T

N T O T

2530.00

15.10

20.10 | 33 | 67

T R T Y O Y

2520.00_]

LA L I P T

R T O T O

2511.25

1010 | 2 2| 4

40 | 14 | 12

o
Pa

Po000000000R000D00
B 80000883398880838838328029¢924

X2

XXX

XX

XX

S

v
A

(X2

GRAVEL, COBBLES ,BOULDERS,

AND SILT SEEMS.

ALLUVIUM: GRAY TO BROWN,
INTERLAYERED SAND AND
SANDY SILT WITH
INTERMITTENT GRAVEL AND
WEATHERED ROCK

FRAGMENTS, MOIST.

A

WEATHERED ROCK

HARD ROCK

AR

9 OF 1%

SHEET 1 OE1_

; DATE 7/11/2005
CORE BORING REPORT '
PR(?JECT: . 33206.1.1 _ 1. D.NO: B-3661 BORING NO: EB2-A GEOLOGIST: J.W. MANN
DESCRIPTION: BRIDGE NO. 36 ON SR-1503 OVER CRABTREE CREEK
COUNTY: HAYWOOD COLLAR ELEVATION: _2544.3 FT. TOTAL DEPTH: __33.0 FT.
DRILL REC. RQD.
ELEV. | DEPTH| RATE | RUN| FEET FEET | SAMP. FIELD CLASSIFICATION AND REMARKS
(FEET) | (FEET) | MIN.JFT. |(FEET) % . % # )
2520.7] 236
1.5 1.0
1.9
81 53
2518.8] 255
2518.8] 255
: 4.1 4.0 GRAY, MEDIUM- TO COARSE-GRAINED, FRESH, HARD BIOTITE GNEISS
5.0 WITH CLOSE TO MODERATELY CLOSE FRACTURE SPACING.
82 80 : :
2513.8] 30.5
2513.8] 30.5 . .
1.3 0.4 * CORE BARREL MALFUNCTIONED ON LAST RUN RESULTING IN POOR
2.5 RECOVERY AND ROCK QUALITY VALUES.
52 16 :
2511.3] 33.0

CORING TERMINATED AT
ELEVATION 2511.3 FT.

- DRILLER: _D.O. CHEEK

CORE SIZE: _ NXWL

CME-550

EQUIPMENT:




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33206.1.1 | 1D B-3661 | couNTY HAYWOOD | GEOLOGIST M.M. HAGER

SITE DESCRIPTION BRIDGE NO. 36 ON SR-1503 OVER CRABTREE CREEK GND WATER
BORING NO EB2-B NORTHING 0.00 EASTING 0.00 0 HR N/A
ALIGNMENT -L- BORING LOCATION 17+26.000 OFFSET 14.00ft RT 24 HR N/A

COLLAR ELEV 2546.10ft

TOTAL DEPTH 23.00ft

| START DATE 5/06/05

COMPLETION DATE 05/06/05

DRILL MACHINE CME-550

DRILL METHOD CASING ADVANCEMENT

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 18.90ft

Log EB2-B, Page 1 of 1

ELEV | DEPTH

BLOWCT

6in

PEN| BLOWS PER FOOT

SAMPLE

(ft) |9 25 50 75

00 NO

h 4

MOI

MO

SOIL AND ROCK
DESCRIPTION

6in | 6in

|I|'lllll|ll|

L.l

2546.10

I |

llllll’llllll!illlllll

2540.00_]

9.50 2] 3

1450 | 76 | 24

{1 A OO OO R O 200 O

2530.00_

1.0 Z:I:::::::::Z:Z
1.0 NP PN N

05 ||-------------3 -

§8-3

EMBANKMENT: TAN,
MICACEQUS, CLAYEY, FINE
SANDY SILT WITH BOULDERS,
COBBLES, GRAVEL, AND SILT

\ SEEMS.

- WEATHERED ROCK

.~ HARD ROCK

2523.10

ll|||!|||

IIllllllllllllllll(llllllllll!lll

!ll'l!ll!I!({lIlll!lllllllll!!llllll

ll'illllllll

(R SO U R (U, S,
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M&T S03E

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS-MATERIALS AND TESTS UNIT
SOILS TEST REPORT-SOILS LABORATORY

| T.LP.ID #: | B-3661

REPORT ON SAMPLES OF: [ Soils for Classification

[ Owner: l -

PROJECT: 33206.1.1 | COUNTY: | Haywood
DATE SAMPLED: | 5-5 | DATE RECEIVED: . | 5-18-05 | DATE REPORTED: | 5-24-05
SAMPLED FROM: | Bridge l SAMPLED BY: | J. W. Mann
SUBMITTED BY: W. D. Frye 2002 l STANDARD SPECIFICATION
LABORATORY: Asheville
TEST RESULTS
Project Sample No. SS-1 SS-2 SS-3
Lab Sample No. A 149071 149072 149073
HiCAMS Sample # - - -
Retained #4 Sieve % - - -
Passing #10 Sieve % 60 98 - 84
Passing #40 Sieve % 51 90 78
Passing #200 Sieve % 24 40 52
: . MINUS #10 FRACTION
| Soil Mortar - 100%
" {"rarse Sand -Ret. #60 29 22 15
- e Sand - Ret. #270 36 44 31
5iit 0.05-0.005 mm % 21 20 28
Clay <0.005mm % 14 14 26
Passing # 40 Sieve % -- -- -
Passing # 200 Sieve % - - -
Liguid Limit 28 30 36
Plastic Index NP NP 4
AASHTO Classification A-2-4 (0) A-4 (1) A-4(3)
Quantity
Texture
Station 16+10.98 16+27.84 17+26
Hole No.
Depth (ft) From: 3.6 4.6 9.5
To: 4.6 5.3 11.0
Remarks:
A-149071 - 149073
CC:
J. W. Mann
File
SOILS ENGINEER:

G:/Everyone. . . /IM&T Forms/Regional Lab Statesville/Soils Test Report M&T S03E 8-19-2000

nhn oF |4



PROJECT:  33206.1.1 D:  B-3661 COUNTY: Haywood

DESCRIPTION(1):  Bridge No. 36 on SR-1503 over Crabtree Creek

INFORMATION ON EXISTING BRIDGE field inspection

Information obtained from:  [J microfilm (Reel: Pos:

other:  hydraulics report

BR.NO.. 36 BR. LENGTH: 90 NO. BENTS: 4 NO. BENTS IN: CHANNEL: 0 FLOODPLAIN:

FOUNDATION TYPE: __ Timber Piles on Concrete Footings

4

LLOF |4
DESIGN INFORMATION CONT.

STREAM IS: X DEGRADING AGGRADING (12)

OTHER OBSERVATIONS AND COMMENTS:

EVIDENCE OF SCOUR(2):

ABUTMENTS OR END BENT SLOPES: None Noted

INTERIOR BENTS: __ None Noted

CHANNEL BED: None Noted

CHANNEL BANKS: None Noted

EXISTING SCOUR PROTECTION:

TYPE(3): Boulders on End Bent Slopes

EXTENT(4):

EFFECTIVENESS(5): __ Fair

OBSTRUCTIONS(6) (DAMS,DEBRIS,ETC.): __ None

DESIGN INFORMATION

CHANNEL BED MATERIAL(7): Sand, Cobbles, and Boulders

CHANNEL BANK MATERIAL(8): Sandy Silt, Silty Clayey Sand, and Basal Gravel

CHANNEL BANK COVER(9): Trees, Grass, and Bushes

FLOOD PLAIN WIDTH(10): 100', River Mainly Incised

FLOOD PLAIN COVER(11): Trees, Grass, and Bushes

CHANNEL MIGRATION TENDENCY (13): _ Toward Bent No. Two

GEOTECHNICALLY ADJUSTED SCOUR ELEVATIONS(14):

N/A, Single Span Proposed Structure

REPORTED BY: J.W. Mann DATE: 04/17/05

INSTRUCTIONS

(1)  GIVE THE DESCRIPTION OF THE SPECIFIC SITE, INCLUDING ROUTE NUMBER AND BODY OF WATER CROSSED.

(2) NOTE ANY EVIDENCE OF SCOUR AT THE EXISTING END BENTS OR ABUTMENTS (UNDERMINING, SLOUGHING,
SCOUR LOCATIONS, DEGRADATIONS, ETC.)

(3)  NOTE ANY EXISTING SCOUR PROTECTION (RIR RAP, ETC.)

(4  DESCRIBE THE EXTENT OF ANY EXISTING SCOUR PROTECTION.

(5 DESCRIBE WHETHER OR NOT THE SCOUR PROTECTION APPEARS TO BE WORKING.

®) NOTE ANY DAMS, FALLEN TREES, DEBRIS AT BENTS, ETC.

(7)  DESCRIBE THE CHANNEL BED MATERIAL BASED ON OBSERVATION AND/OR SAMPLES.

(8) DESCRIBE THE CHANNEL BANK MATERIAL BASED ON OBSERVATION AND/OR SAMPLES.

(9) DESCRIBE THE BANK COVERING (GRASS, TREES, RIP RAP, NONE, ETC))

(10)  GIVE THE APPROXIMATE FLOOD PLAIN WIDTH (ESTIMATE).

(11) DESCRIBE THE FLOOD PLAIN COVERING (GRASS, TREES, CROPS, ETC))

(12) CHECK THE APPROPRIATE SPACE AS TO WHETHER THE STREAM IS DEGRADING OR AGGRADING.

(13) DESCRIBE THE POTENTIAL OF THE BODY OF WATER TO MIGRATE LATERALLY DURING THE LIFE OF THE
BRIDGE (APPROXIMATELY 100 YEARS).

(14)  GIVE THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION EXPECTED OVER THE LIFE OF THE BRIDGE
(APPROXIMATELY 100 YEARS). THIS CAN BE GIVEN AS AN ELEVATION RANGE ACROSS THE SITE, ORON
A BENT BY BENT BASIS WHERE VARIATIONS EXIST. DISCUSS THE RELATIONSHIP BETWEEN THE
HYDRAULICS THEORETICAL SCOUR AND THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION. IF THE
GEOTECHNICALLY ADJUSTED SCOUR ELEVATION IS DEPENDENT ON SCOUR COUNTER MEASURES,
EXPLAIN. (RIPRAP ARMORING ON SLOPES, ETC.) THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION
IS BASED ON THE ERODABILITY OF MATERIALS WITH CONSIDERATION FOR JOINTING, FOLIATION,
BEDDING ORIENTATION AND FREQUENCY, CORE RECOVERY PERCENTAGE, PERCENTAGE RQD,
DIFFERENTIAL WEATHERING, SHEAR STRENGTH, OBSERVATIONS AT EXISTING STRUCTURES, OTHER
TESTS DEEMED APPROPRIATE, AND OVERALL GEOLOGIC CONDITIONS AT THE SITE. '
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