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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT 1S CONSIDERED YO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REOUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLANS
DRK : FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
DRANN BY: . ) CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT iS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF . TRANSPORTATION,.
GEOTECHNICAL UMIT @ (9191 250~4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,NOR THE FEELD
BORING LOGS, ROCK CORES, OR SON. TEST DATA IS PART OF THE CONTRACT,

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GECTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE! TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS ARE DIFFERENT, FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MACE OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIN FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,
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SOIL_DESCRIPTION

GRADATION

SOIL 1S CONSIDERED T0 8E THE UNCONSOLIDATED, SEMI-CONSOLIDATED DR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
188 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHIO T206, ASTM D-15861 SOIL
CLASSIFICATION 1S BASED ON THE AASHTQ SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

K_DESCRIPT

"WELL GRACED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE T0 COARSE
UNIF(RW- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD

POORLY GRADED)
GAP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF w0 OR MORE SIZES.

ANGULARITY_OF_GRAINS

TERMS AND DEF INITIONS

HARD ROCK 1S NON-CORSTAL PLAIN MATERIAL THAT wHEN TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INOICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPY REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN @ FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OF TEN REPRESENTED BY A 20N

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

ALLUVIUM IALLDV.) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.

ADUIFER - A WATER BEARING FORMATION DR STRATA,

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE,ETC.
ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL

AT wHICH IS 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE,

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

CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RGCMRED IN THE CORE BARREL DIVIDED By TOTAL
NGIH RUN AND EXPRESSED AS A PERCENTACE.

DIXE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT

ROCKS OR CUYS MASSIVE ROCK.

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

HORIZONTAL.
Ld ¥ 4 IH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF

THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,

FALT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

SIDES RELATIVE TO ONE ANDTHER PARALLEL TO THE FRACTURE,

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

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

FLOOD PLAIN (F.P) - LAND BORDERING A STREAM,BUILT OF SEOIMENTS DEPOSITED BY
THE STREAM,

L 1
THE FIELD.

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED,

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

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

MOTTLED tMOT,) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN

SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

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

BESIOUAL,_SOJi,_ - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK OUALITY DESIGNATION (RO.D) - A MEASURE OF ROCK OUALITY DESCRIBED 8Ys TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGYH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAPJ - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
PARENT ROCK,

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICXNESS AND
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT,WHICH HAS BEEN EMPLACED PARALLEL
10 THE BEDOING OR SCHISTOSITY OF THE INTRUDED ROCXS

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

STANDARD PENE TRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS IN OR B.P.F. OF

A 149 LB HAMMER FALLING 30 INCHES REOUIRED TG PRODUCE A PENETRATION OF | FOOT INTO SOIL WITH
A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN Q.1 FOOT PENETRATION
wiTH B8LOwS,

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

TRATA TY TION - A MEASURE OF ROCX OUALITY DESCRIBED BY:
TOTAL LENGTH OF ROCX SEGMENTS MITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
TOTAL LENGTH OF STRATA AND EXPRESSEQ AS A PERCENTAGE.

JOPSOIL (1,51 = SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,

- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

BENCH MARK: NCOOT BM *2: -BL- STA, 13+72.82, 89.71' LT
ELEVATION: 2505.79°

25 MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS: ANGLLAR,
VERY STIFF, GRar SUTY (LN, BOST i IERBEDDED FAE SAD LNERSHONY PUISTC. i-1-6 _SUBANGLL AR, SUBROUNDED, OR ROUNDED. ﬁﬁo g-%m PLAIN MATERIAL THAT VIELDS SPT N VALLES > 100 Bulvs
SOIL_LEGEND AND AASHTQ CLASSIFICATION — — 1:4::£RAL0|G ENE‘ T !:zl?;o T CRTSTALLINE FINE 1O COARSE GRAIN TONEDUS ARD FETARGREAIC ROCK THAT
GRANULAR MATERIALS SILT-CLAY MATERIALS ] NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, N ROCX WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE
“2[‘.;";‘ ( G5% PASSING 52;., (3857 PASSING "208) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. o GNEISS, GABBRO, SCHIST, ETC. *
y FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A a3 a2 aqlasiac|arfagazadas COMPRESSIBILTTY RIS ALbE SEDIMENTARY ROCK THAT WOLLD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
ag) A3 |A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 30 =} INCLUDES PHYLLITE, SLATE, SANDSTONE, EYC.
NS MODERATELY COMPRESSIBLE LIoUID LIMIT 31-50 COASTAL_PLAIN I CORSTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
NN RN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 %gwsmm ROCK L1 g: EZ‘@‘"‘& g:x TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
PERCENTAGE OF MATERIAL ] SELL DS ENG
GRANULAR 5“;:‘ MuCK, TR GRANLLAR  SILT- CLaY WEATHERI[NG
SOILS L PEAT QROANIC MATERIAL SOILS S0ILS THER MATER
s od SolLS IRACE OF ORGAWIC MATTER 2 - 32 R 1RacE - FRESH ROCK :ns?o. ERY?TN.'SERIGHJEU JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNDER
LITILE ORGANIC MATTER 3-8 -2 UTLE 10 - 202 I CSTALLIN.
L I0UID LT o roder v o rodet sefan s i fog oder o] ) o i MODERATELY ORGANIC 5-19% 12 - 282 o 8- m VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOM THIN CLAY COATINGS IF OPEN,
PLASTIC MOEX 6 MX NP, la mxpe mxfil 8 JI MN 18 Mx 0 NX[“ N IH MmN LITTLE OR HIGHLY HIGHLY ORGANIC ”nex 0282 HICHLY 5% AND ABOVE . SLLY G_CR'IS‘:LR;?C Amm;:ns::cntu FACE SHINE BRIGHTLY. ROCKX RINGS UNDER HAMMER BLOWS IF
se———————————— a ALL. NA
TR NOEX iho M  MODERATE oRGAN .
poex) o . 8 | o oz ms who wONTS OF  |ooia GROUND WATER sLiGAT ROCK GEMERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENOS INTO ROCK UP 10
USUAL TYPESISTONE FIMGS.IC o | oy 1y OR CLAYEY siLty | cLavey ORGANIC pva WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. =R K] 1 ISCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF HAJOR tﬂ:; ~o [0 GRAVEL AND SAND | soiLs | soiLs MATTER h 4 STATIC VATER LEVEL AFTER RS, CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
:f:“‘:‘.: —24 MOCERATE  SIGNIFICANT PORTIONS OF ROCK SHOM DISCOLORATION AND WEATHERING EFFECTS. IN
FaIR 10 Zew 1 200 1 MO0 GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
X EXCELLENT 70 GOOD FAIR TO POOR POOR POOR  jumsulTARLE PERCHED WATER, SATURATED OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SICNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE. WITH FRESH ROCK.
O~ SPRING OR SEEPAGE
PLOF A-7-5SLL.- 30 :PLOF A-7-6 >L.L.- 38 - 0 o = MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY N AISCELLANEOUS SYMBOL SEVERE ANO DISCOLORED AND A MAJORITY SHOW KADLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONEINED e o MOD,SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUWNK™ SOUND WHEN STRUCK.
PRIMARY SOIL. Typg | CORPACIMESS 0R | peupiparion RESISTENCE |  COMPRESSIVE STRENGTH ROADWAY EMBANKHENT G"' on TEST BORING SAMPLE [E_TESTEQ YOO YIELD SPT REFUSA
cosl D4 VALLE) STOMS/ER ) uiTH SOR. CESCRIPTION bl DESIGNATIONS SEvERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BuT REDUCED|
VERY LOOSE ¢« R BORING (SEV) IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED T0 SOME
G LOOSE 41018 wa — D e 57 BILK SeE EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN,
MEDIUM DENSE 18 10 3@ ARTIFICIAL FILL OTHER THAN X §5- SPLIT SPOON E_JESIEQ YIELDS SPY N VALUES ) 188 GPF
MATERIAL
NON-COHESIVE) VN 3 10 52 ROADVAY EMBANKMENTS CORE BORING SaMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIELE 8UT
ne — . INFERRED SOIL BOUNDARIES ST~ SHELBY TUBE v, SEV THE MASS IS EFFECTIVELY REOUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT 53 - & SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TQ A DEGREE SUCH THAT ONLY MINOR
GENERAL SOFT 2104 ‘ez O rouToRnG weL VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, [£ TESTED. ¥ 7N v
LY 2.2% 10 % FV/R#7y INFERRED ROCK LINE RS- ROCK SAMPLE IE_TESTED, YIELDS SPT N VALUES ¢ 108 BFF
SILT-CLAY MEOIL STIFF sT08 es 101 A COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE OWLY IN SMALL AN
MATERIAL STIFF 8 10 15 1102 " T epe?® ALLUVIAL SOIL BOUNDARY RT- RECOMPACTED SCATTERED CONCENTRATIONS. DUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
ICOHESIVE) VERY STIFF 15 10 3@ 2104 SLOPE INDICATOR TRIAXIAL SAMPLE ALSO AN EXAMPLE.
HARD o] _ " 25/82% DlPIOl;%ﬂIE? oF O INSTALLATION CBR - CBR SAMPLE R_OCK E_RD £S5
TEXTURE GRAIN SIZE > O~ SPT n-vaLlE
® - SOUNDING ROD VERY HAROD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REQUIRES
U.S. ST0. SIEVE SIZE ] '] @ 8 200 270 @&~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PiCX.
OPENING ten 476 28 642 025 ears o ABBREVIATIONS eSS CAW BE SCRATCYED BY KNIFE OR PICK OWLY WITH DIFFICLLTY. HARD HAMMER BLOWS REOUIRED
COARSE FINE T0 DETACH HAND SPECIMEN,
R COBBLE GRAVEL SILT LAY . FRAGS. - FRAGMENTS
80ULDE SAND SAND g AR - AUGER REFUSAL MED. - MEDIUM MODERATELY (CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO Q.25 INCHES DEEP CAN BE
(BLORS $co.s (GRS ICSE. S0, {F. 500 L BT - BORING TERMINATED
2 S oL CavE N N/A - NOT APPLICARLE HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICX, HAND SPECIMENS CAN BE DETACHED
CRAIN MM 305 7 20 025 0.05 2.005 o NM - NOT MEASURED BY MODERATE BLOWS.
SIZE N2 ¥ CPT - CONE PENETRATION TEST 5;" S"D-SM SWIL" MEDIUM CAN BE GROGVED OR GOUGED B.8% INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICX POINT.
— —— — - VAT N
SOIL_MOISTURE - CORRELATION OF TERMS €SE. - COARSE ey HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
B C.1. - CORING TERMINATED POINT OF A GEOLOGISTS PICXK.
SOIL MOISTURE SCALE FIELD MOISTURE : TCR - TRICONE REFUSAL
GUIDE FOR FIELD MOISTURE DESCRIPTION OMT - DILATOMETER TEST SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
IATTERBERG LIMITS) DESCRIPTION
DPT - DYNAMIC PENETRATION TEST 7 - unit wEIGHT FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY .- :?'IED Ratio “Ys = DRY UNIT WEIGHT PIECES CAN BE BROKEN BY FINGER PRESSURE.
(ST FROM BELOW THE GROUND WATER TABLE Foss. o EOSSILIFEROUS W - MOISTURE CONTENT VERY CAN BE CARVED WITH XNIFE, CAN BE EXCAVATED READILY WITH POINY OF PICK. PIECES 1 INCH
L. f. LIoulD LIMIT V., - VERY SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED REAQILY 8Y
FRAC. - FRACTURED FINGERNA]
PLASTIC SEMISOLID; REQUIRES DRYING TO VST - VANE SHEAR TEST _ L -
w - WET - o ATTAIN OPTIMUM MOISTURE EOUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING -
el L PLASTIC LIMIT — TERM SPACING TERM HICKNESS
DRILL NITS: ATVANCING TOOLS: R TreEa VERY wiDE MORE ThaN 18 FEET VERY THICKLY BEOOED 3 4 FEET
oL OPTIMUM MOISTURE - MOIST - o0 SOLID: AT OR NEAR OPTIMUM MOISTURE [ cuar ons [ astomatic  [x] manar ine 2710 16 Feet THICKLY BEDDED 15 - 4 FEET
sl sminace LIMIT (] rosie s 52 WOOERATELY CLOSE 10 3 FEET THINLY BEODED 016 - 15 FEET
T - [x] & conmmuous FLior acen LosE @16 10 LFEET VERY THINLY BEOOED 2.3 - 816 FEET
REOUIRES ADDITIONAL WATER 10 CORE SIZEs THICKLY LAMINAT 2.008 - .03 FEET
- DRY - M O VERY CLOSE LESS THAN Q.i6 FEET ICKLY LAMINATEQ
ATTAIN OPTIMUM MOISTURE B-51 [ evorow amenrs (g THINLY LAMINATEQ ¢ 0.808 FEET
PLASTICITY [ ce-es [ w0 racen Fincer sits [J~-o INDURATTON
PLASTICITY INDEX o1 v STRENGTH 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TnG-CARBIDE ISERTS 3 . RUBBING WITH FINGER FREES NUMEROUS GRAING:
NONPLASTIC e-5 VERY LOW CME-55 WiTH
LOW PLASTICITY 618 SLIGHT u [ casm [ ur aovancer e FRIABLE GENILE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-2% MEDIUM 1 T 1 - T 8T
e PasTiEITe e - HIGH [[] roarese nais % RICONE STEEL TEETH 8 POST HOLE DIGGER MOOERATELY INOURATED gn;ss %Tsli‘v fm}snwr;?q ”’;,E wITH STEEL PROBE:
R TRICONE 34" " TUNG,-CARS, HAND AUGER €
COLOR [J omer e ese & 1 somoms roo INOURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [] wee wewn 1est DIFFICLT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O OTHER ACKER MARK | I:] OTHER [] ones EXTREMELY INOURATED SHORP HAMMER BLOWS REOUIRED T0 SREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.
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east side of the creek and steep on the west side of the creek. The ground surface in the vicinity of the

TRIGON

proposed End Bent-2 slopes moderately down towards the south. The floodplain at the location of the

existing bridege appears to be approximately 500 feet wide. The topography of the general site vicini
* ENGINEERING CONSULTANTS, INC. 0 wwwtrigoneng.com 8 oreee A P Y pograply of e 8 v

consists of steep hills and mountains.
P.O. Box 18846 « Zip 27419-8846 « 313 Gallimore Dairy Road * Greensboro, NC 27409 » p 336.668.0093 * f 336.668.3868

A large rock outcrop is present on the eastern bank of the creek extending from approximately the left side

of the proposed bridge to right of the centerline of the proposed bridge. The strike of this outcrop was

STATE PROJECT: 33493.1.1 measured by Trigon personnel at north 40° east with a dip of 80 ° southeast. Boulders are present along the
majority of the eastern bank of the creek extending from the proposed bridge to the existing bridge. In
TIP ) B-4144 addition, large concrete blocks have been placed along the eastern creek bank approximately 80 feet south
of the proposed bridge.
FEDERAL PROJECT: BRZ-1519(2)
At the time of this investigation, a two-span bridge (existing Bridge No. 211) was present approximately
COUNTY: Haywood 180 feet south of the proposed bridge location. The existing bridge consists of a timber deck, I-beams on
timber piles, has a timber abutment at End Bent-1, and has a concrete abutment at End Bent-2. The existing
DESCRIPTION: Bridge No. 211 Over Richland Creek on SR 1519 (Richland Creek Road) bridge is approximately 70 feet in length and approximately 20 feet in width.
SUBJECT: Geotechnical Report of Structure Subsurface Investigation The water surface elevation of Richland Creek surveyed by Trigon on February 23, 2007 was +2492 feet.

According to the Bridge Survey and Hydraulic Report, the normal water surface elevation of the creek in the

Trigon Engineering Consultants, Inc. has completed the authorized geotechnical investigation for the above vicinity of the proposed bridge is +2493 feet, the 10-year floodwater surface elevation is £2501 feet, the 50-

referenced project in Haywood County, North Carolina. The purpose of this exploration was to investigate year floodwater surface elevation is £2502 feet, the 100-year flood elevation is 2503 feet, and the 500-year
the subsurface conditions at the proposed bridge bent locations and to provide general construction flood elevation is £2504 feet.

considerations based on the subsurface conditions.

2.0 PROJECT DESCRIPTION

1.0 SITE DESCRIPTION o o . )
Proposed for construction is a new, two-span structure to replace the existing Bridge No. 211 on Richland

Creek Road over Richland Creek. The proposed bridge will be located approximately 180 feet north of the

Th ject site is located in the central portion of Ha dC rthwest of the t f Clyde, North
© projec is located in the central portion of Haywood County nortiwest of the town of tiyce, No existing bridge. Information for the proposed bridge structure was obtained from the Preliminary General

Carolina at th roximate location sh the Site Vicinity M ing No. 1) attached behind thi
arolina at the approximate location shown on the Site Vicinity Map (Drawing No. 1) attached behind this Drawing and the Bridge Survey & Hydraulic Design Report provided to Trigon by the NCDOT. The

rt. The site and project description of th d project is “Bridge No. 211 Over Richland
repo © site and project description ot the proposed project 15 “Bricge 5o ver Richland Creek on proposed bridge will be 160 feet in length and approximately 40 feet in width (out to out) with a skew angle

SR 1519 (Richland Creek Road)”. Topographically, the site is relatively level in the vicinity of the
0f 90°00°00” at each bent.

proposed End Bent-1 on the east side of Richland Creek. The creek bank slope is moderately steep on the

Thank you for our success. TRIGON ENGINEERING CONSULTANTS, INC. Page 2
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The proposed grade along the centerline of the proposed bridge will be raised approximately 2 feet on the
west (End Bent-1) end, while the proposed grade along the centerline on the east (End Bent-2) end will be
lowered approximately 2 feet. A total of approximately 600 cubic yards of excavation is proposed in the
* vicinity of the End Bent-2 abutment for the bridge, embankment, and revised berm. ' This excavation will
involve both horizontal and vertical excavation, with vertical excavation extending to approximately 14 feet

below the existing top-of-soil at the -L- centerline.

The Preliminary General Drawing and Bridge Survey & Hydraulic Design Report are in English units with
feet as the primary unit of length.

3.0 SCOPE OF INVESTIGATION

3.1 FIELD TESTING

Work points generally corresponding to the end of each proposed bent were surveyed-in by an NCDOT
survey crew. The survey crew also placed a hub at each work point location and established an elevation for
each hub. The as-drilled locations for the soil test borings were located by personnel from Trigon using the
surveyed work points for reference. Elevations at the as-drilled boring locations, along the existing ground
surface at the bent locations, and along the structure profile were surveyed by personnel from Trigon using

the elevations established by the NCDOT survey crew for different work point hubs as reference points.

Trigon’s subsurface investigation for the proposed bridge was conducted between February 19 and February
24, 2007. This exploration consisted of six soil test borings with two borings at each proposed bent
location. As-drilled soil test boring locations are shown on the Boring Identification Diagram (Drawing No.

2) following this report, and boring Logs and coring logs are included following this report.

Boring B1-B was offset in towards the centerline of -L- due to the existing slope of the creek bank in the
vicinity of the proposed boring location which prevented leveling of the drilling machine. Due to the
presence of shallow crystalline rock in the creek bed, casing was not used in either of the Bent-1 borings.
Blockage of the core barrel at approximately 7.5 feet during the coring of Boring B1-B required removing
the entire core barrel assembly from the core hole. The swift current and abundant gravel and cobbles in the
creek prevented the core barrel from reentering the core hole. Therefore, coring was restarted at the creek

bottom adjacent to the original hole (the adjacent core hole was designated B1-B2). At a depth of

TRIGON ENGINEERING CONSULTANTS, INC. Page 3
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approximately 6 feet below the creek bottom, Boring B1-B2 reentered the original core hole (B1-B).
Therefore, the boring at this location has been designated as B1-B/B1-B2.

All of the borings for this project were drilled using an ATV-mounted Mobile B-57 drilling machine
equipped with a 140-pound manual hammer. The borings at End Bent-1 and Boring EB2-B were advanced
utilizing 0.5-foot (O.D.) continuous-flight hollow-stem auger techniques, while the remaining borings (B1-
A, B1-B/B1-B2, and EB2-A) were advanced utilizing an HQ size hollow double-tube core barrel with creek
water alone used as the drilling fluid. The use of rock coring techniques at Boring EB2-A was necessitated
by the presence of a boulder beginning at the existing ground surface in the immediate vicinity of the boring
and the presence of large rock fragments interspersed throughout the residual soils. The rock coring at the
interior bent borings and in the weathered rock/crystalline rock at EB2-A was performed in order to evaluate
the nature of the weathered rock/crystalline rock at all three borings. The cored weathered rock/crystalline

rock was returned to our laboratory for further classification and possible testing.

Standard Penetration Tests were performed in the soil and weathered rock materials in the soil test borings
in general accordance with NCDOT guidelines. In conjunction with this testing, split-barrel soil and

weathered rock samples were recovered for visual classification and potential laboratory testing.

3.2 LABORATORY TESTING

Laboratory soil testing was performed on five representative split-barrel samples and on one grab sample
from the stream bank to aid in the assessment of AASHTO soil classification and to provide data for
evaluation of engineering properties. The laboratory testing on the samples consisted of Natural Moisture
Content, Atterberg Limit, and grain size analysis with hydrometer. In addition, two Unconfined
Compressive Strength (Qu only) tests were performed on selected samples of the recovered rock core.
Laboratory tests were performed in general accordance with AASHTO and NCDOT specifications. The
results of the soil and rock laboratory tests are included on Sheet 22 located behind this report. Laboratory

results of the rock testing are also included under separate cover in Appendix A.

TRIGON ENGINEERING CONSULTANTS, INC. Page 4
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3.3 SITE GEOLOGY

The site of the proposed project is located within the Blue Ridge Belt of the Blue Ridge physiographic
province. Blue Ridge Belt rocks are comprised of metamorphosed sedimentary and volcanic rocks
intruded by a variety of plutons, and contain “well-exposed Middle Proterozoic basement gneisses, Later
Proterozoic plutons, Later Proterozoic metavolcanic and metasedimentary rift sequences, and thick early
Paleozoic rifted continental margin and platform deposits. These rocks were involved in foreland
thrusting along the western flank of the Appalachian orogen and are a record of multiple periods of
Paleozoic deformation associated with development of the southern Appalachian orogen™ (Geology of the

Carolinas, Horton, Zullo, 1991).

According to the 1985 Geologic Map of North Carolina, the site is located in an area generally consisting
of biotite gneiss interlayered and gradational with biotite-garnet gneiss and amphibolite. A large outcrop
of biotite gneiss is present on the eastern bank of the creek extending from approximately the left side of the
proposed bridge to right of the centerline of the proposed bridge. The strike of this outcrop was measured
by Trigon personnel at north 40° east with a dip of 80 ° southeast. The crystalline rock encountered in our
test borings generally consisted of moderately sevérely to very slightly weathered biotite gneiss, with the
majority of the recovered crystalline rock being slightly to very slightly weathered. The crystalline rock
cored ranged in quality from poor to very good, with the majority of the crystalline rock recovered being
good to very good in quality. The overlying residual soils at the site are the product of the physical and

chemical weathering of the underlying crystalline rock.

3.4 FOUNDATION MATERIALS

The generalized subsurface conditions indicated by the borings are described below. For soil
descriptions and general stratification at a particular boring location, the respective Boring Log should be
reviewed. For rock descriptions and stratification at a particular boring location, the respective Coring
Log should be reviewed. The Boring Identification Diagram, Boring Logs, Coring Logs, and Core
Photographs are located behind this report. Representative subsurface cross-sections at each bent
location and a subsurface profile along the right side of the proposed structure are also included behind

this report. The subsurface properties for the project site are described below.
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Foundation materials encountered included alluvial soils, residual soils, weathered rock, and crystalline

rock.

Alluvial soil was encountered beginning at the existing ground surface at the End Bent-1 borings and
beginning at the creek bottom at the Bent-1 borings. Alluvium was not encountered at the End Bent-2
borings. The alluvial soil extends to depths of 11 feet (Elevations 2488 feet to 2487 feet) at the End
Bent-1 borings, and to a depth of less than one foot (Elevations £2490 feet to 2489 feet) at the Bent-1
borings. The alluvial materials at the End Bent-1 borings generally consists of very loose to loose,
micaceous, silty, coarse to fine sand (A-2-4) extending to a depth +8 feet (Elevation +2491 feet)
underlain by a +3 feet thick zone of gravel and cobbles with fine to coarse sand (A-1-a). The upper +3
feet of alluvium at End Bent-1 (to Elevation +2496 feet) is moderately organic. The alluvial material at
the Bent-1 borings consists of gravel and cobbles which serve as armor for the stream bed. Standard
Penetration Resistance values within the alluvial soil ranged from 2 to 4 blows per foot (bpf) within the

A-2-4 material and 23 to 40 bpf in the gravel/cobble zone.

Residual soil was encountered beginning at the existing ground surface at the End Bent-2 borings. The
residual soil extends to a depths ranging from £16 feet to £22 feet (Elevations 2493 feet to £2490 feet) at

these borings. The residuum generally consists loose to dense, variably micaceous, silty, clayey, coarse to

_ fine sand (A-2-4), and stiff, micaceous, clayey, coarse to fine sandy silt (A-4). A 0.5-foot thick zone of

residual soil was encountered within the weathered rock between depths of 17.5 feet and 18.0 feet
(Elevations 2491.7 feet and 2491.2 feet) at Boring EB2-B. Standard Penetration Resistance values within
the residual soil ranged from 8 to 38 bpf. Residual boulders and large rock fragments were present in

intervals throughout the residuum at Boring EB2-A.

Weathered rock was encountered underlying the alluvium at the End Bent-1 borings and Boring B1-A,
underlying the residual soil at the End Bent-2 borings, and as a zone within the crystalline rock at Boring
B1-B. The weathered rock generally consists of biotite gneiss. The weathered rock was encountered
between the following depths and elevations: 11.5 feet to 13.0 feet (Elevations 2487.4 feet to 2485.9 feet)
at Boring EB1-A, 11.0 feet to 15.0 feet (Elevations 2488.1 feet to 2484.1 feet) at Boring EB1-B, 0.3 feet to
3.2 feet (Elevations 2489.4 feet to 2486.5 feet) at Boring B1-A, 7.5 feet to 16.2 feet (Elevations 2483.6 feet
to 2474.9 feet) at Boring B1-B/B1-B2, 22.0 feet to 22.5 feet (Elevations 2490.5 feet to 2490.0 feet) at
Boring EB2-A, and 16.0 feet to 18.9 feet (Elevations 2493.2 feet to 2490.3 feet) at Boring EB2-B.

TRIGON ENGINEERING CONSULTANTS, INC. Page 6
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Crystalline rock was encountered directly underlying the alluvium at Boring B1-B, and underlying the
weathered rock at the remaining borings. The crystalline rock generally consists of biotite gneiss. The top
of the crystalline rock was encountered at the following depths and elevations: *13 feet to +15 feet
(Elevations +2486 feet to 2484 feet) at the End Bent-1 borings, 3 feet to £1 foot (Elevations +2487 feet to
+2490 feet) at the Bent-1 borings, and +22 feet to +19 feet (Elevation +2490 feet) at the End Bent-2 borings.

Approximately 15 feet of weathered rock/crystalline rock was cored at Boring B1-A and approximately
24 feet of weathered rock/crystalline rock was cored at Boring B1-B/B1-B2 to evaluate the nature of the
refusal materials at Bent-1. A total of approximately 3 feet of weathered rock/crystalline rock was cored
at Boring EB2-A to differentiate between the cored residual soil/residual boulders or large rock
fragments and the weathered rock/crystalline rock. In general, the cored weathered rock is severely
weathered, very soft to medium hard, biotite gneiss with very close fracture spacing. The strata recovery
(REC) values within the weathered rock ranged from 0 to 36 percent. In general, the cored crystalline
rock is moderately severely to very slightly weathered, moderately hard to very hard biotite gneiss with very
close to wide fracture spacing. Strata (REC) values within the crystalline rock ranged from 76 to 100
percent and strata Rock Quality Designation (RQD) values ranged from 52 to 100 percent. The majority

of the crystalline rock cored was good to very good in quality.

3.5 GROUNDWATER

Groundwater was encountered at all of the borings drilled on land for this project. The groundwater
elevation at these borings was 2491 feet at the End Bent-1 borings, and 2496 feet to 2494 at the End
Bent-2 borings. The water surface elevation of Richland Creek surveyed by Trigon on February 23, 2007
was £2492 feet. According to the Bridge Survey and Hydraulic Report, the normal water surface elevation
of the creek in the vicinity of the proposed bridge is +2493 feet, the 10-year floodwater surface elevation is
+2501 feet, the 50-year floodwater surface elevation is 2502 feet, the 100-year flood elevation is £2503
feet, and the 500-year flood elevation is +2504 feet.

4.0 CONSTRUCTION CONSIDERATIONS

Gravel to cobble size material is common within the alluvium present at the site. In addition, large rock

fragments and boulders are common within the residuum in the vicinity of the left side of the proposed

TRIGON ENGINEERING CONSULTANTS, INC. Page 7
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End Bent-2. Boulders are present along the majority of the eastern bank of the creek extending from the
proposed bridge to the existing bridge, and large concrete blocks have been placed along the eastern creek

bank approximately 80 feet south of the proposed bridge.

5.0 CLOSURE

The geotechnical investigation, analysis, and general construction considerations included in this report
are based on the Bridge Survey & Hydraulic Design Reports, the Preliminary General Drawing, and the
data obtained from our field and laboratory-testing program. If the proposed location and geometry, or
finished grades are changed or are different from those outlined above, or if subsurface conditions are
encountered during construction which differ from those indicated by our borings, we will require the
opportunity to review these changed conditions and make any necessary modifications to the general

conditions presented in this report.

Cross-sections and profiles are a generalized interpretation of soil conditions between borings and should
not be considered accurate other than at the boring locations. Subsurface conditions between boring

locations or elsewhere on the site may vary, and subsurface anomalies may exist which were not
detected.

Trigon Engineering Consultants, Inc. appreciates the opportunity to be of service to the NCDOT on this
project. Should you have any questions concerning this report, please feel free to contact the

undersigned.

Respectfully submitted,

TRIGON ENGINEERING CONSULTANTS, INc.
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T | U TR e SI= =TT =777=77 l‘4= A= /7;777:?7]7577/5/77__?7/7:,77:./77:_777_ Ty T T T PP PP e L 2,485
' TS S S NS TR T E IS 1= 7= 1= 17 =7 S S e
8.1 CRYSTALLINE ROCK- Biotite Gnerss 15 SNSN= A= UT=777
B. T'
TR 1, e 2,480
p I L R R R P 2,475
T, 2,470
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Bridge No. 211 Over Richland Creek on SR 1519 (Richland Creek Rd.)
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ELEV.
I 1| RE R TR TR R T L T 2.510
N =) 2,585
b | TR R R L 2,500
STA, 14185
1’ RT
7L 1| PN I};ﬁl ......................................................................................... 2,495
STC(:: 14685 STA7.' ]é?]j'SS
STA. 14485 2/23/07 l
15°LT Water Surface A 4 B1-B/B1-B2
B1-A Cr . .4 T 77 A VY iy 77 2 VY iy TP eV Ay 7 Y A
2’4q0__‘________°°"__3_°‘ﬂ ...... = -—-——-? =77 0.6 UV e ey e ey e e 7 2,498
N -_ —
ALLUVIAL- Grovel ond Cobbles — — — . L 7»/7/2/22;"‘ =
— J=T=1=5
VERTHERED ROCK- Dred ong FLCC Frocure Spacind ) 77T =/T=1"
Hard, Blotite /___/]7.:_77/?‘:‘\ 77/ __=/ = -
2,485 “fw'w“?mmsg:;mg:cmgf////tRYSTAI.LMR(IfKthewGrS'lltoVShHeau\erHod. ................................................................................................................. 2,485
CRYSTM“&F{?E"&G\ZTQ’; with V. Close. to Close FrE— "= 5.7/ Hord 10 Hord Bioute Gneiss with Llose to Wide Fractore Sppeng [}
Mod. Hard BY —— A
/,\/ ########
e —— el 1% - SIV/4 —_\ —
——— T EATHERED ROCK- Brown with Grey, Sev. red, V. Sof
T | R fl/\/ ........... = —— 20\5“:“1 B!QUF:.QQS.'O;; .".ll!g\.".- Ce'%'” .F.'g;;g;:. eSg‘OZlE; ‘ ...................................................................................................... 2,480
.1 T~
'/‘/ ~—
N ~
~—
| /< T~
CRYSTALLI - r .
N ) T ]50:2 Ho:l.ﬂﬂ;h 'Bimmﬁn"’:l‘s‘:.ﬁ96?;;‘&&&‘]’;;“‘9}“‘:’%“5333‘\;“‘ ........... \/ bt o et 8 gl e ok 2 % £ 2 £ e e e e a e e e s 2,475
o —
— - CRYSTALLINE ROCK- Grey mith White, Sh. to V. Sh. Weathered;
C.T. Hard Biotite Gnerss with Close to Mod. Close Fracture Spacing
T | T 2,470
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{ S18,12785 STA. 15465 N
ELEV. EB2-A CL -L-
Dround Surface l
PR @/ ST?é'lg;BS
DI S R TR T E T 1 LT E T T T e o 7~ 2,510
UGB <+ v e e e B e i /@ ............................................................. 2,505
Brouns Vor1onls Micoasout. Bty Clogm Conree. 1o Fine SAROAS 1 q D
NOTE: LARGE ROCK FRAGMENTS (Biotite Gneiss)in EB2-A From 2.8’ to 3.2 4.2 to 5.8:14.8' to 14.4°; and 166" to 20.0°
| I - S //® ............................................................. 2,500
e — —1 !—27-2]757 -
TN T o] 1 R LT LT P - ____/...———"/ ............................... //® ............................................................. 2,495
- e P Sandy R e I -
——— —Tiolst. guff, Reddish Brown, Micoceais, Clogew Coers—e‘m—'_“‘ —————————
— -_ e —— _——
e T T 7 WEATHERED ROCK- Brown and Dark Grey with White Biotits Goeiss
2,490 T7/="177=T/T=77/=177=7/7=77/=17T=777= TT7=ATT=T7 /=177 =7 (7= =TT =P/ =TT7=1F =77/ = /::/7757/7:-'-77/_:_7/757/_;— """"""""""""""""""""""" 2,490
. 3 . . . . T .
R ot 0 vl Sl Yoo, B
2.485 T. ............................................................................................................................................................................................................ 2’485
11, 2,480
TRy 2,475
T Y R R TR T U LR P 2,470
@ RESIDUAL BOULDER- Grey and White, Sl Weathered, Hard Biotite Gneiss
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- ’ ‘ ' N.C.D.O.T. GEOTECHNICAL UNIT N.C.D.O.T. GEOTECHNICAL UNIT
A BORING LOG NDINS T
TRIGON BORING LOG  SHEET 14 OF 28
TRIGON
, o PAGE 1 OF 1 PAGE 1 OF 1
PROJECTNO. 3349311 [1D No. B-4144 | COUNTY Haywood | GEOLOGIST _P.Weaver PROJECTNO.  33493.1.1 1D No. B-4144 | COUNTY Haywood [GEOLOGIST P.Weaver
SITE DESCRIPTION _ Bridge No. 211 over Richland Creek on SR1519 (Richiand Creek Road) GROUND WATER (ft) SITE DESCRIPTION _ Bridge No. 211 over Richland Creek on SR1519 (Richland Creek Road) GROUND WATER (ft)
BORING NO. EB1-A | BORING LOCATION _14+05 OFFSET 21RtLT | ALIGNMENT _-L- 0 HR. 8.0 BORING NO. EB1-B | BORING LOCATION  14+05 OFFSET 16ftRT | ALIGNMENT -L- 0 HR. 11.8
COLLARELEV. 24989ft | NORTHING 677707 EASTING 826639 24 HR. 7.5 COLLARELEV. 2499.1ft | NORTHING 677670 EASTING 826645 24 HR. 7.8
TOTALDEPTH 14.0ft | DRILL MACHINE B57 ATV | DRILL METHOD HSA HAMMER TYPE 140 Ib. Manual TOTALDEPTH 156f | DRILL MACHINE B-57 ATV | DRILL METHOD HSA HAMMER TYPE 140 Ib. Manual
DATE STARTED _ 2/19/07 | COMPLETED _2/19/07 | SURFACE WA;ER DEPTH N/A _ DATE STARTED  2/19/07 | COMPLETED 2/19/07 | SURFACE WATER DEPTH  N/A
ELEV. |DEPTH|  BLOW COUNT BLOWS PER FOOT SAMP. L
0 2 0 60 80 100 o) SOIL AND ROCK DESCRIPTION ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v (‘3 SOIL AND ROCK DESCRIPTION
(it) _(ﬁ) 0.5ft | 05ft | 0.5 | | | | | o] NO. /wmol| 6 () (0 0.5f | 05t | 0.5ft ? 2‘0 410 6]0 8'0 1(|)0 NO. | /ol 6
2,498.9 2,498.9 0.00]
- 4 2,499.1 2,499.1 0.00
249791 10 L ALLUVIAL: Very Loose, Brown to Black, * -
T 7 1 | 1 SEREVEINNNE Micaceous, Moderately Organic (Decayed ZEBILIO L L L w ANt AL L Lo B e osayed
4954+ 35 N-2:495.9  Plant Material), Silty,Coarse to Fine SAND 3.0 + @A NN 24066 Micaceous, Moderately Organic (Jecay 25
249 e B ALLUVIAL: Loose to Very Loose, Brown 249561 3.5 S 1 T \Plant Material), Silty, Coarse to Fine SAND ]
T 2122 M Nicaceous, Sity, Goarse to Fine SAND + N T I T S53 ] M ALLUVIAL: Loose, Brown, Micaceous, Sity,
249291 6.0 r ! ! oagsat 60 | | | 4T Coarse to Fine SAND
T 2012 h /A ’ TT 2 | kel
249041 85 ALLUVIAL Gravel with Brown, Fine o C. 82 249061 85 b AP A A 85
T L SS2) 8 Arer iai = F 2| 12 | 1| :?:231 R s B8 ALLUVIAL: Gravel with Brown, Fine to Coarse
+ 115 I VA 985( 24881 SAND 11.0
Toae |1 | | Note: Blow Count Influenced by Gravel 130 T O 28 *Note: Blow Count Influenced by Gravel
248541 195 sttt e Large Gravel and Cobbles From 10.0 ft. to 24886+ 135 | L 1 1 =y .
20/'1 60/.1 11 5gﬁ o a0 048361 15.5 13 9 foU3 | 10008 E= 24841 |Large Gravel and Cobbles From 10.0 ft. to 15.0
: 51 - assel s | o | S |l . Large
WEATHERED ROCK. Biofite Gneiss T 5071 ST® : : _
CRYSTALLINE ROCK. Biotite Gneiss T WEATHERED ROCK: Tan and Grey Biotite |
- Boring Terminated with SPT Refusal at 14.0 ft. T T :
(Elevation 2484.9 ft) in Crystalline Rock: T [CRYSTALLINE ROCK: Biofite Gneiss |

Boring Terminated with SPT Refusal at 15.6 ft.
(Elevation 2483.5 ft) in Crystalline Rock: Biotite
Gneiss

Biotite Gneiss
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BORING LOG
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NCDOT BORE SINGLE 071-07-005.GPJ NC_DOT.GDT 4/20/07

1

PROJECT NO. 33493.1.1 ' ID No. B-4144 | COUNTY Haywood l GEOLOGIST P.Weaver
SITE DESCRIPTION  Bridge No. 211 over Richland Creek on SR1519 (Richland Creek Road) GROUND WATER (ft)
BORING NO. B1-A ‘ BORING LOCATION  14+85 OFFSET 15ft LT ‘ ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2489.7ft | NORTHING 677727 EASTING 826709 24 HR. N/A
TOTALDEPTH 15.0ft DRILL MACHINE B-57 ATV l DRILL METHOD HQ Core HAMMER TYPE 140 Ib. Manual
DATE STARTED 2/23/07 ‘ COMPLETED 2/24/07 } SURFACE WATER DEPTH 1.9 ft.
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
(0] SOIL AND ROCK DESCRIPTION
(f) (fy | osft | osft | 05it | O 20 40 60 8o 1001 NO. | /moil 6
2,491.6 Water Surface
L Creek Bottom [_3.4887 a9
+ \ilq' \ALLUVIAL: Gravel and Cobbles /e
T b e ?‘ WEATHERED ROCK: Grey and White,

T b - 24865 Severely Weathered, Medium Hard Biotite 3.2
| T N N ’F [ Gneiss with Very Close Fracture Spacing /
24836k 64 | | | oo 24844 CRYSTALLINE ROCK: Grey, White and 53

* +—— | {4y RS Brown; Moderately Severely Weathered,
i R bt . 2481.9 |Moderately Hard Biotite Gneiss with Very 78
L R /L \Close to Close Fracture Spacing
B U L AT CRYSTALLINE ROCK: White and Grey,
[ 1y Slighly to Very Slightly Weathered, Hard Biotite
+ b - neiss with Close Fracture Spacing
T b /' CRYSTALLINE ROCK: White and Grey with
I N e R “ 24747 Brown, Moderately to Slightly Weathered, 15.0

.

PRSPPI N TR WA S N
"ttt

PSS NS SO S SN T TOUNE TR W S O WO S
| R A S S N S M B I M R N N S N B

LI, A T N B |

PRI U TN AN T S S WS

1ttt

AT TSI |
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Moderately Hard Biotite Gneiss with Very
\C\ose to Close Fracture Spacing

Coring Terminated at 15.0ft. (Elevation 2474.7
ft.) in Crystalline Rock: Biotite Gneiss

*Note: Creek Water Alone Used as Drilling
Fluid

CORE BORING REPORT
SHEET 15 OF 28
PAGE 1 OF 1

NCDOT CORE SINGLE 071-07-005C.GPJ NC_DOT.GDT 4/20/07
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\Well Foliated
2 Joints at 20° to 30° Across Foliation with Moderate to Heavy fron Staining
1 Joint at 70° Parallel to Foliation with Heavy Iron Staining

CRYSTALLINE ROCK: White and Grey with Brown, Moderately to Slightly
Weathered, Moderately Hard Biotite Gneiss with Very Close to Close Fracture
Spacing

Well Foliated
11 Joints at 70° Parallel to Foliation with Moderate to Heavy Iron Staining
15 Joints at 10° to 20° with Light to Heavy Iron Staining

ery Broken with 0.2 ft. Core Loss from 8.4 ft. to 9.0 ft.

ery Broken with 0.2 ft. Core Loss from 11.8 ft. t0 12.5 ft

Coring Terminated at 15.0ft. (Elevation 2474.7 ft.) in Crystalline Rock: Biotite
Gneiss

*Note: Creek Water Alone Used as Drilling Fluid

PROJECT NO. 33493.1.1 I 1D No. B-4144 | COUNTY Haywood ‘ GEOLOGIST P.Weaver
SITE DESCRIPTION  Bridge No. 211 over Richiand Creek on SR1519 (Richland Creek Road) GROUND WATER (ft)
BORING NO. B1-A ‘ BORING LOCATION 14485 OFFSET 15ftLT ] ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2489.7ft |NORTHING 677727 EASTING 826709 24 HR. N/A
TOTAL DEPTH 15.0ft DRILL MACHINE B-57 ATV DRILL METHOD HQ Core HAMMER TYPE 140 lb. Manual
| DATE STARTED  2/23/07 COMPLETED 2/24/07 SURFACE WATER DEPTH 1.9 ft.

CORE SIZE HQ TOTAL RUN 15.0ft DRILLER W. Duggins

DRILL RUN STRATA L
ELEV. |DEPTH| RUN | parg [REC.[RGD | SAMP. I'REC.TRAD | o DESCRIPTION AND REMARKS

(ft) ® 1 ® | v | P ® | NO. @ ® g

2,489.7 0.0
2.489.7 00| 50 | 536 | (27) ] (0.8 (0.1) N(N/A) im&aﬁv\mwvmu Gravel and Cobbles

8:56 | 54% | 16% 33% J| (N/A) ST WEATHERED ROCK: Grey and White, Severely Weathered, Medium Hard

ggg (0.6) o ./71’ 2,486.5_ Biotite Gneiss with Very Close Fracture Spacing 3.2

g 21% - 3
214847 5.0 55 8:53 CORRCE) @A) |52% L., /~—2'484A4 Isolated Pieces of Crystalline Rock 5.3
) M54 | oeor | 829 [RET I\100%, (2.5) L CRYSTALLINE ROCK: Grey, White and Brown; Moderately Severely

15:57 ————/"25) |100% |, A 24819 \Weathered; Moderately Hard Biotite Gneiss with Very Close to Close Fracture 78

Z5:42 100% 24) N /L Spacing
2,479.7| 10.0 8:45 7o) | 3% |, A
; 20 \_1229 f@18)| (1.9) 97% F 3 Joints at 20° to 30° with Light to Moderate Iron Staining
2477.7 12.0 7:24 90% | 55% ‘N 1 Joint at 60°

3.0 13:02 (30) | (0.0) - 1 Joint at 80°, 1 ft. Long with Heavy Iron Staining
24747 15.0 8:57 (100%| 0% At 04747 CRYSTALLINE ROCK: White and Grey, Slightly to Very Slightly Weathered, 150
o ~ 18:23 V24787 |Hard Biotite Gneiss with Close Fracture Spacing -
11:52
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CORE PHOTOGRAPHS CORE PHOTOGRAPHS
NCDOT Project No. 33493.1.1 TIP No. B-4144 NCDOT Project No. 33493.1.1 TIP No. B-4144
Bridge No. 211 over Richland Creek on SR 1519 (Richland Creek Road) Bridge No. 211 over Richland Creek on SR 1519 (Richland Creek Road)
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PROJECT NO. 33493.1.1 IID No. B-4144 | COUNTY Haywood lGEOLOGIST P.Weaver

SITE DESCRIPTION  Bridge No. 211 over Richland Creek on SR1519 (Richland Creek Road) GROUND WATER (ft)
BORING NO. B1-B/B1-B2 l BORING LOCATION  14+85 OFFSET T7ftRT » J ALIGNMENT -L- O HR. N/A
COLLARELEV. 2491.1ft | NORTHING 677708 EASTING 826720 24 HR. N/A
TOTAL DEPTH 24.0ft DRILL MACHINE B-57 ATV | DRILL METHOD HQ Core HAMMER TYPE 140 Ib. Manual

DATE STARTED  2/15/07

| COMPLETED 2/15/07

‘ SURFACE WATER DEPTH 0.5 ft.

NCDOT BORE SINGLE 071-07-005.GPJ NC_DOT.GDT 4/20/07

ELEV. [DEPTH|  BLOW COUNT BLOWS PER FOOT savp. W /| L
0 20 40 80 80 100 o] SOIL AND ROCK DESCRIPTION
() (f) | osft | 05ft | 0.5ft | C ! 1 ‘ ! 00l NO. | /Mol &
2,491.6 Water Surface )
I PP oY
N Y N A Lreekbowony - - RPOF—="22  ALLUVIAL: Gravel and Cobbles 8]
24885+ 26 | | |l L CRYSTALLINE ROCK: White and Grey,
e e T T RS2 A Slightly to Very Slightly Weathered, Hard
+ e e e ! M Biotite Gneiss with Wide Fracture Spacing
+ b e /\ -_2,48346 7.5
+ e e %— WEATHERED ROCK: Brown with Grey,
T+ = Severely Weathered, Very Soft to Soft Biotite
248017 11.0 ST é-_ Gneiss with Very Close Fracture Spacing
T 28 (7202 | | 16047 ol
T A =2
247517 16.0 R 2—2,474,9 16.2
L 60/.2 | L L 60/.2% N1 CRYSTALLINE ROCK: Grey with White,
S e T T T A A Slightly to Very Slightly Weathered, Hard
+ b e e F Biotite Gneiss with Close to Moderately Close
+ 0 e ‘N Fracture Spacing
5 7 /_
r 4+ 4 4 /M 24874 24.0

SPYE SN NN VRN ST SRUNT S SN SRS S NN SUNANT SN YO SO SN WU ST SN NSRS ST W N VT S s ey
-+ttt

lll]llll'll\l!illllilll]||1|]l|||||ll|lll|||lll||l

Coring Terminated at 24.0 ft (Elevation 2467.1
ft.) in Crystalline Rock: Biotite Gneiss

*Note: Creek Water Alone Used as Drilling
Fluid

N

CORE BORING REPORT

TRIGON SHEET 17 OF 28
. v PAGE 1 OF 1
PROJECTNO.  33493.1.1 | ID No. B-4144 | COUNTY Haywood | GEOLOGIST P.Weaver
SITE DESCRIPTION  Bridge No. 211 over Richland Creek on SR1519 (Richland Creek Road) GROUND WATER (ft)
BORINGNO. B1-B/B1-B2 | BORING LOCATION 14+85 OFFSET 7ftRT | ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 2491.1ft |NORTHING 677708 EASTING 826720 24 HR. N/A
TOTAL DEPTH 24.0 ft DRILL MACHINE B-57 ATV DRILL METHOD HQ Core HAMMER TYPE 140 Ib. Manual

DATE STARTED  2/15/07

COMPLETED 2/15/07

SURFACE WATER DEPTH 0.5 ft.

CORE SIZE HQ

TOTAL RUN 23.1 1t

DRILLER W. Duggins

NCDOT CORE SINGLE 071-07-005C.GPJ NC_DOT.GDT 4/20/07

DRILL RUN STRATA L
E%ff)“ DE(%T H R(%N RATE | REC. Ré{)D SAMP. R@gl RID 1 0 DESCRIPTION AND REMARKS
i) | D | @ SR ® s
2,491.1 0.0 Creek Bottom
2.491.1 0.0| 45 1112 | (4.5) | (3.6) (0.6) A (N/A) \—2.490 5~ALLUVIAL: Gravel and Cobbles
! o, o, N
7:05 |100%| 80% 100%j| (6.3) L CRYSTALLINE ROCK: White and Grey, Slightly to Very Slightly Weathered,
\_849 RS2~ (6.9) | 91% K.~ Hard Biotite Gneiss with Wide Fracture Spacing
2,486.6 4.5 10:00 100% M
3.0 |\7:24/0.5 ) (3.0) | (2.7) = Very Broken 0.6 ft. to 0.9 ft.
8:15 |100% | 90% A 2 Joints at 70° Parallel to Foliation
2,483.6 7.5 7:48 \ |- 24836 Vlertical Fracture with Heavy Iron Staining 0.6 ft. to 1.7 ft. and 6.6 ft. to 7.5 ft. 75
35 )\ 7.1 | ©.0) |(NA) (@.1) [ (NAY Bt
Sanns| 0% 36% = Had to remove entire core barrel at 7.5 ft. in B1-B, Couldn't Find Hole Again.
2:30/0.5 =
2,480.1 11.0 1411 %’ Began B1-B2, Cored t0 6.0 ft. Re Entered B1-B Hole
§ " 2:40 1 WEATHERED ROCK: Brown with Grey, Severely Weathered, Very Soft to Soft
2,4794 1.7 43 N=700/. 7’ (7323/) (N/A) ;\"_ Biotite Gneiss with Very Close Fracture Spacing
M 0
7:10/0.3 %-
2,475.1 16.0 9:05 B 2,474.9 16.2
2,474.9 16.21 4.8 6555 (4.8) | (4.3) (6.8) | (6.0) /L CRYSTALLINE ROCK: Grey with White, Slightly to Very Slightly Weathered,
928 100% | 90% 87% | 17% |, 4 Hard Biotite Gneiss with Close to Moderately Close Fracture Spacing
4. L
2 4701 21.0 N=60/2 M 8 Joints at 20° to 30° with Some Iron Staining
s . 30 :5 e @O [aD — 4 Joints at 70° to 80° Parallel to Foliation
. . ) . A
. 87% | 57% .
8:11 i Very Close Fracture Spacing, Moderately Weathered 17.5 ft. to 17.6 ft,, 19.3 ft
2,467.1 24. /A 24671 Ty pacing, y ' 24.0
4.0 8:52 to 19.4 ft., 19.7 ft. to 19.9 ft. and 20.4 ft. to 20.5 ft.
14:30
9145 Lost Circulation at 24.0 ft., Must Likely Due to River Gravel Packing Outside of

11:01
11:15

Tll]ll11]llxl|||lllilllilllllllll‘IIII‘IIII‘IIIII!

Core Barrel. Pulled Out of Hole and Couldn't Get Back in.

*Lifter Failed to Retrieve Last One Foot of Rock Cored.

Coring Terminated at 24.0 ft (Elevation 2467.1 ft.) in Crystalline Rock: Biotite
Gneiss

*Note: Creek Water Alone Used as Drilling Fluid
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NCDOT Project No. 33493.1.1 TIP No. B-4144
Bridge No. 211 over Richland Creek on SR 1519 (Richland Creek Road) Bridge No. 211 over Richland Creek on SR 1519 (Richland Creek Road)
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N.C.D.O.T. GEOTECHNICAL UNIT

BORING LOG
TRIGON
PAGE 1 OF 1
PROJECTNO.  33493.1.1 | 1D No. B-4144 | COUNTY Haywood | GEOLOGIST P.Weaver
SITE DESCRIPTION  Bridge No. 211 over Richland Creek on SR1519 (Richland Creek Road) GROUND WATER (ft)
BORING NO. EB2-A | BORING LOCATION 15+65 OFFSET 21ftLT ! ALIGNMENT  -L- 0 HR. NM
COLLARELEV. 25125ft | NORTHING 677779 EASTING 826761 24 HR. 18.5
TOTAL DEPTH 25.0ft DRILL MACHINE B-57 ATV l DRILL METHOD HQ Core HAMMER TYPE 140 Ib. Manual
DATE STARTED  2/20/07 ! COMPLETED 2/20/07 | SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
0 20 40 60 80 100 (¢] SOIL AND ROCK DESCRIPTION
() (fy | osft | 05ft | 05ft | € ! ! ! ! 00| No. | /Mol 6
2,512.5
S D D T bl 25125 RESIDUAL BOULDER: Grey and White, 0100
2 T L O OO \Slightly Weathered, Hard Biotite Gneiss /
T v b RESIDUAL: Loose to Dense, Tan and Brown,
250754+ 50 | | |l Silty, Clayey, Coarse to Fine Sand with Some
I T 30 - R (A Rock Fragments and a Little Mica
B I e I Large Rock Fragments (Biotite Gneiss) 2.8 ft.
S T to3.2f,42f t050ft, 14.0ft. to14.4 ftand
2,502.5¢ 10.0 2 19.6 ft. t0 20.0 ft.
11 4 4 | .
2,497.5+ 15.0 e N
11 16 12 1 N 5S4
2,492.5+ 20.0 S
14 10 1

..................... 2,490.5 220
..................... WEATHERED ROCK: Biotite Gneiss A
--------------------- Pryrr CRYSTALLINE ROCK: Grey and White, 2.0

PR AU WU R SN SO AT SO SN SR S N WA VAN TR SO WY T THUT ST T AT ST ST Y PRI | P ST RTINS SRR NN SUNOT SUNT SO TR ST SR 0K A T SN NS Arrs "
L N O I NN I AN R A TR S S e S N B S AN A AR MY A A AN R A MR NN B S B N BN N A S NN D NN N SO N N Y U AN M M B L N B TN B A N AN B SO B N N N A S

LA U IR N R N N R N T N I L L L AL L L B DL L R BN B

Slightly to Very Slightly Weathered, Hard to
Very Hard Biotite Gneiss with Close Fracture
Spacing

Coring Terminated at 25.0 ft. (Elevation 2487.5
ft.} in Crystalline Rock: Biotite Gneiss

*Note: Creek Water Alone Used as Drilling
Fluid

CORE BORING REPORT
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PROJECT NO. 33493.1.1 | 1D No. B-4144 | COUNTY Haywood | GEOLOGIST P.Weaver

SITE DESCRIPTION  Bridge No. 211 over Richland Creek on SR1519 (Richland Creek Road) GROUND WATER (ft)
BORING NO. EB2-A ! BORING LOCATION 15465 OFFSET 21ft LT [ ALIGNMENT -L- 0 HR. NM
COLLARELEV. 25125ft | NORTHING 677779 EASTING 826761 24 HR. 18.5
TOTAL DEPTH 250t DRILL MACHINE B-57 ATV [ DRILL METHOD HQ Core HAMMER TYPE 140 Ib. Manual

NCDOT CORE SINGLE 071-07-005C.GPJ NC_DOT.GDT 4/20/07

DATE STARTED - 2/20/07 . COMPLETED 2/20/07 SURFACE WATER DEPTH N/A
CORE SIZE HQ TOTALRUN 19.0ft DRILLER W. Duggins
ELEV. [DEPTH| RUN | DRILL RN 51 samp. et L
’ RATE | REC.| RQD +| REC. | RAD | o DESCRIPTION AND REMARKS
(ft) s} (t) (Min/ft) grg) g‘f}) NO. g})) (gi) p
2,512.5 0.0
2,512.5 0.0] 5.0 5:00 (1.4) [ (N/A) (0.6) | (N/A) P’ 25115 RESIDUAL BOULDER: Grey and White, Slightly Weathered; Hard Biotite 1.0
115 | 28% INAY bt \Gneiss
3:04 L RESIDUAL: Loose to Dense, Tan and Brown, Silty, Clayey Coarse to Fine Sand
2:45 B with Some Rock Fragments and a Little Mica
2,507.5| 5.0 993
N=38 B Large Rock Fragments (Biotite Gneiss) 2.8 ft. to 3.2 ft., 4.2 ft. t0 5.0 ft., 14.0
2,506.0 6.5/ 3.5 20005 | (0.0) | (N/A) - ft. to 14.4 ft., and 19.6 ft. to 20 ft.
240 | 0% L
2,502.5 10.0 2:35 -
2:45 I
2,501.0] 115 35 N_N=8 [(02) [(N/A) .
6:25/0.5 | 6% L
2:30 L
2,497.5 15.0 243 -
214 | B
2496.0] 165 3.5 5| ©4) | (N/A) N
1:10/0.5 1% B
2492.5 20.0 '1 :00' -
1:35 r
: - 24805 220
249101  215| 35 1\2/¥1251 (oo WEATHERED ROCK: Biotite Gneiss n
LA ° ’ . CRYSTALLINE ROCK: Grey and White, Slightly to Very Slightly Weathered, 2.0
2/487.5 25.0 520485 (1.9)  60% L 248875 Hard to Very Hard Biotite Gneiss with Close Fracture Spacing :
: 76%
14:30 Very Quartz Rich
| 11:00 | Very Broken With Moderately Severe to Severe Weathering From 23.0 ft. to
23.5 ft.

Illlllllllll‘ill[llllll||l]!|lll|||l“ll|llill(](ll

Foliation at 60°
Coring Terminated at 25.0 ft. (Elevation 2487.5 ft.) in Crystalline Rock: Biotite
Gneiss

*Note: Creek Water Alone Used as Drilling Fluid
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CORE PHOTOGRAPHS

NCDOT Project No. 33493.1.1 TIP No. B-4144
Bridge No. 211 over Richland Creek on SR 1519 (Richland Creek Road)

EB2-A

(SCALE = 1:4)
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PROJECT NO.

33493.1.1

[ ID No.

B-4144 | COUNTY Haywood

| GEOLOGIST P.Weaver

NCDOT BORE SINGLE 071-07-005.GPJ NC_DOT.GDT 3/15/07

-
Tt

PRI
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LB B

PSRN SN TR TS ST SR SN R S ST
T T T T T T T T T T T T
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£ N N I N BN NS N B B A B M B R N

]lllllllll]l!ll!ll\ll|IIIIIIIIIlIl)ll(Iillllllilllillllllll

SITE DESCRIPTION  Bridge No. 211 over Richland Creek on SR1519 (Richland Creek Road) GROUND WATER (ft)
BORING NO. EB2-B | BORING LOCATION  15+65 OFFSET 16ft RT l ALIGNMENT -L- 0 HR. DRY
COLLARELEV. 2509.2ft | NORTHING 677756 EASTING 826790 24 HR. 13.0
TOTAL DEPTH 189t DRILL MACHINE B-57 ATV ' DRILL METHOD HSA HAMMER TYPE 140 Ib. Manual
DATE STARTED  2/20/07 | compLETED 2/20/07 | SURFACE WATER DEPTH  N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
. 0 20 40 80 80 100 o} SOIL AND ROCK DESCRIPTION
(ft) (ft) 0.5ft | 0.5ft | 0.5ft \ A | A A \ NO. Moll G
2,509.2 2,509.2 0.00
2580827 10 T 1 vl RESIDUAL: Medium Dense to Loose, Brown
T 12 13 10 93 ¢ - e e M with Tan to Reddish Brown, Micaceous, Silty,
25057L 35 | | | | .../ Clayey, Coarse to Fine Sand
. 6 7 8 .................... M
2,5032T 6.0 A
T 3 4 7 A M
250074 85 | 1}
o 5 5 4 .................. M
I O 24972 12.0
Tws | | | ..} v Stiff, Reddish Brown, Micaceous, Clayey,
2,495.74. 135
R R 5 5 Y W S55 117.7%L Coarse to Fine Sandy SILT
X e o . 2.493.2 16.0
r | v L WEATHERED ROCK: Brown and Dark Grey
Tass | 1 1 = with White Biotite Gneiss
%388%' 183 5015 ' A 2.4903 * Note Residual Layer from 17.5 ft. to 18.0 ft. 18.9
1 60/.0 ' Boring Terminated with SPT Refusal at 18.9 ft.

(Elevation 2490.3 ft.) on Crystalline Rock:
Biotite Gneiss
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NortH CAROLINA DEPARTMENT oF TRANSPORTATION FIELD DESIGN INFORMATION
GEOTECHNICAL ENGINEERING UNIT SCOUR REPORT Channel Bed Material(7): Fully armored with gravel, cobbles, and exposed crystalline rock
WBS:  33493.1.1 TiP: B-4144 COUNTY: Haywood Channel Bank Material(8): silty, coarse fo fine SAND (A-2-4), and fine to coarse SAND (A-3)

DESCRIPTION(1): Bridge No. 211 Over Richland Creek on SR 1519 (Richland Creek Road)

Channel Bank Cover(9): trees, weeds, and bamboo

EXISTING BRIDGE Floodplain Width(10): approximately 500 feet

Information from: Field Inspection X Microfilm (reel pos: )
Other (explain) Bridge Survey & Hydraulic Design Report Floodplain Cover(11): mostly grassed fields
Bridge No.: 211 Length: 70  TotalBents: 3 Bentsin Channel: 1 Bents in Floodplain: 2 Stream is(12): Aggrading Degrading X Static

Foundation Type: Timber Piles w/ concrete footing @ Bent-1, timber abutment @ EB-1, concrete abutment at EB-2

Channel Migration Tendency(13): towards the west

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: none evident Observations and Other Comments: Rock outcrop is present along east bank in vicinity of proposed bridge,
concrete blocks have been placed approx. 50' upstream along east bank
Interior Bents: none evident Reported by: ﬁ,&\,\){,\/ Date: 3/13/2007
Paul M. Weaver, Trigon Engineering
Channel Bed: none evident DESIGN SCOUR ELEVATIONS(14) Feet X Meters
‘ BENT 1
Channel Bank: some sloughing of stream banks and undermining of tree roots in vicinity of bridge Left Right

Overtopping| 2487.3| 2490

EXISTING SCOUR PROTECTION
Type(3): timber abutment at End Bent-1, concrete abutment at End Bent-2

Extent(4). adjacent to stream with short wrap around towards sides

Comparison of DSE to Hydraulics Unit theoretical scour:

Effectiveness(5): very DSE's are based on the scour calculated in the Bridge Survey & Hydraulic Design Report dated 4-11-06.
Obstructions(6): minor debris (small limbs) on End Bent-1 side of Bent-1
DSE determined by: ‘Mﬁ/ /% Date: 3/29/2007
[’ 7 Bragf Worley
INSTRUCTIONS

1 Describe the specific site's location, including route number and body of water crossed. SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations). Bed or Bank BANK BANK BANK
3 Note existing scour protection (e.g. rip rap). Sample No. SS-1 SS-3 G-1
4 Describe extent of existing scour protection. Retained #4 0 0 1
5 Describe whether or not the scour protection appears to be working. Passed #10 100 100 98
6 Note obstructions such as dams, fallen trees, debris at bents, etc. Passed #40 93 88 74
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report. Passed #200 35 15 2
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report. o Coarse Sand 19 © 36 ‘ 62
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none). Fine Sand 53 52 36
10 Determine the approximate floodplain width from field observation or a topographic map. Silt 22 5 2
11 Describe the material covering the floodplain (e.g. grass, trees, crops). Clay 6 7 0
12 Use professional judgement to specify if the stream is degrading, aggrading, or static. LL 29 40 25
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years). Pi NP NP NP
14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This AASHTO A-2-4 A-2-4 NP

elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics Station| 14+05 - 14+05 14+80

Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring Offset 21' LT 16' RT 11'RT

on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation, Depth 1.0-2.5 3.5-5.0 0.0-1.0

bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures. other tests deemed appropriate. and overall aeoloaic conditions at the site. Template Revised 02/07/06
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SITE PHOTOGRAPHS
State Project No. 33493.1.1 TIP No. B-4144
Bridge No. 211 Over Richland Creek on SR 1519 (Richland Creek Road)
Haywood County, North Carolina
Page 1 of 6

Photo‘gra}’)‘h 2— VieW’App}oxuinately 16’ Right of -L-
Looking Upstation from EB1-B
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SITE PHOTOGRAPHS
State Project No. 33493.1.1 TIP No. B-4144 o
Bridge No. 211 Over Richland Creek on SR 1519 (Richland Creek Road)
Haywood County, North Carolina
Page 2 of 6

Photograph 3 — View Approximately 16° Right of -L-
Looking Upstation from South Bank of Creek

Photograph 4 — View Approximately 16° Right of -L-
Looking Downstation from EB2-B



SITE PHOTOGRAPHS
State Project No. 33493.1.1 TIP No. B-4144

Bridge No. 211 Over Richland Creek on SR 1519 (Richland Creek Road)

Haywood County, North Carolina
Page 3 of 6

Photograph 6 — View from B1-A to B1-B
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SITE PHOTOGRAPHS
State Project No. 33493.1.1 TIP No. B-4144
Bridge No. 211 Over Richland Creek on SR 1519 (Richland Creek Road)
Haywood County, North Carolina
Page 4 of 6

Photograph 8 — View of Rock Outcrop on North Bank at Proposed
Location of New Bridge



SITE PHOTOGRAPHS
State Project No. 33493.1.1 TIP No. B-4144
Bridge No. 211 Over Richland Creek on SR 1519 (Richland Creek Road)
Haywood County, North Carolina
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hotgraph — View of x1sting ridg Lokngownstream
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SITE PHOTOGRAPHS
State Project No. 33493.1.1 TIP No. B-4144 .
Bridge No. 211 Over Richland Creek on SR 1519 (Richland Creek Road)
Haywood County, North Carolina
Page 6 of 6

Photograph 11 — View of Existing Bridge Looking Upstream



