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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 SO TEST DATA AVALABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C,DEPARTMENT OF TRANSPORTATION,
GEQTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

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

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU GN-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 SOiL
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 DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS ARE DIFFERENT. FOR BIODING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NQT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED., THE BIDDER. OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT, THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,

INVESTIGATED BY_J.E. BEVERLY persONNEL J-K. STICKNEY
CHECKED BY C.B. LITTLE C.L. SMITH
SUBMITTED BY C.B. LITTLE K. WISE

DATE NOVEMBER 2005

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

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

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

DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
100 BLOWS PER FODT ACCORDING 7O STANDARD PENETRATION TEST (RASHTO T2@6, ASTM 0-15861 SOIL.
CLASSIFICATION IS BASED ON THE AASHTO 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:

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

GAP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE S]ZES.

ANGULARITY OF GRAINS

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

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 WDULD YIELD SPT REFUSAL.

SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @. FOOT PER 8@ BLOWS.
IN NON-COASTAL PLAIN MATERJAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

- OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIFF, 6RAY SUTY CLA', WOIST WITH WTERBEDDED FHME SAD LAERSHIGHY PLASTIC, A-T-6 —_SUBANGUL AR, SUBROUNDED, OR ROUNDED %‘5@&%” 282 E%S?T“L PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND_AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION RYSTALLIE FINE 70 COATEE SRR ToNE0US AN FET AFDRPFIC ROt S AT WHICH 1S IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (5% PASSING *200) (385% PASSING #200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE,
FINE T0 COARSE GRAIN METAMORPHIC AND NDN-COASTAL PLAIN
GROUP a1 [a3] A2 a4 a6 ]a6 A;Z A1, A2 | A4, A5 COMPRESSIBILITY gga’(ﬁmcsFyLUNE 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-t-a|A-1-b A-2-4{A~2-5|4-2-6]A-2-7] S A-3 A-6, A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 38 TR i - '!:f;Clé‘.;DESPPH‘;LLlTE, SLATE, SANDSTONE, E;rg. T OF SLOPE.
3 3 7 NN MODERATELY COMPRESSIBLE LIQUID LIMIT 31-50 ASTAL PLAIN SEDIMENTS CEMENTED IN K, BUT MAY NOT YIELD R
SYMBOL & NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 (SCEFE;XMENTARY ROCK I [ L] SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED WMLOT':@'FR’EES';%&%FAA%‘ER‘SSI«%F«:&L FECOUERED IN THE CORE BARFEL DIVIDED B TOTAL
- L SHELL BEDS, ETC, .
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
s SRANULAR| cuav | LR ORGANIC MATERIAL CRANULAR  SILT CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
OiLS S — ROCK FRESH, CRYSTALS BRIGHT, FEW W SLIGHT ST K R
= 208 |15 MXP5 MXio MX[35 MX35 MX35 MBS Milae MNBE MNIZE MNBE MN SoILS TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 107 FRESH HAMMER T8 CRYSTALLINE. EW JOINTS MAY SHO STAINING. ROCK RINGS UNDER Lip - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATLRE 15 INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 18 - 207 )
LIOUID LIMIT 40 MX41 MN |48 MX41 MN |48 MXI41 MN 40 MX41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 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 | 6 MX | N.P.yig MX[1@ MX[1] MN 01 MN 10 MX 10 MX[11 MN fiT MN LITTLE OR wiowLy | HIBHLY ORGANIC 0% >20% HIGHL Y 35% AND ABOVE V. SL1 CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX| @ e 4 X |12 Mxjis MxNo M MODERATE RGANIC FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SN Ll R ° AMOUNTS OF goffs'" GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO "SIDES RELATIVE 70 ONE ANOTHER PARALLEL T0 THE FRACTURE.
USUAL TYPESSTONE FRAGS.|_ o | o1 1y oR cLAYEY SILTY | CLAYEY ORGANIC X __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (SLL) 1 INCH. OPEN JDINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  [ORAVEL AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
VATERIALS | Sawp  |SAND| GRAVEL AND SAND | SOILS | SOILS h A STATIC WATER LEVEL AFTER__24 _HOURS.
CERRATING : MODERATE g:g:‘l; ’[‘):I‘;"LO’::O?OS‘:TO:ERSg :go»rRéngcomemN é\gDD:EEST:ERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
J ~ FAIR TO SZ PW PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA (MOD.) KS, M LDSPARS Al ULL AND DISCOL , SOME SHOW CLAY, ROCK HAS PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE Z0nE A DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (F.P - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SUBGRADE i (}qm. SPRING OR SEEPAGE WITH FRESH ROCK. ELO0D_FLAI EFo - -BULT
P.I.OF A-7-5 < L.L.- 308 :P.I.OF A-7-8 >L.L.- 3@ MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED T CPT {MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE | CONMPACTIESS OR | pewgTRATION RESISTENCE COMPRESSIVE_STRENGTH ﬁ?ﬁgwsﬁgmigig'é;f;:?;m OFT DT TEST BORING SAMPLE IF_TESTED, WOWLD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
BEVALUE) DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | oo s cict r-(1KE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
VERY LOOSE <4 AUGER BORING (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
GENERALLY SOIL SYMBOL S- BULK SAMPLE 1S LATERAL EXTENT.
CRANULAR LOOSE 47010 . EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERTAL MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL OTHER THAN §5- SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES ) 188 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 38 T0 50 ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE guT |MOTTLED (MOT.) - JRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 550 SOILS ES POOR GOOD DRAI
= . INFERRED SOIL BOUNDARIES ST~ SHELBY TUBE V. SEV.) THE MASS IS EFFECTIVELY REDUCED TO SDIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK LS UBUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 3 @25 \*‘O MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
" GENERALLY SOFT 2704 2.25 T0 8.5 /Sy INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF JESTED, VIELDS SPT N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
- o ) == PIEZO! R
SLT-cLaY MEDIUM STIFF ‘T8 88101 oo N e a1 RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIOUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
< ViAl SOIL BOUNDARY -
(COHESIVE) VERY STIFF 15 T0 30 2704 T ALLUVIAL S SLOPE INDICATOR TRIAXIAL SAMPLE D (CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (R.0.DJ - A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >30 > , O MPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
: 4 257025 BIP/DIP DIRECTION OF INSTALLATION CBR - CBR SAMPLE
TEXTURE_OR GRAIN SIZE ROCK STRUCTURES ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
(O~ SPT N-VALUE _
® - SOUNDING ROD VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES WRES‘W‘“ SOIL. WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 40 68 200 278 - @P— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. -
OPENING (M) 476 2.8 042 825 0975 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD AN B uRATCHED BY KNFE OR PICK ONLY MITH DIFFICULTY. HARD HAMMER BLOVS REOLIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cggsﬁs e SILT cLay AR - AUGER REFUSAL PMT - PRESSUREMETER TEST . TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
®©LDR) (COB.) GRY L) [ B - MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GDUGES OR GRODVES TO @.25 INCHES DEEP CAN BE R f
(CSE. 8D.) (F. D0 Ez: CBE:iNG TERMINATED gE :?SESSIALNRY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED ——gﬂg’f{f&f POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 305 75 2.6 0.25 2.05 .005 - . .- SILT, BY MODERATE BLOWS. .
- SLI.~ SLIGHTLY R
siZE N 12 > CPT - CONE PENETRATION TEST AN MEDIM CAN BE GRODVED OR GOUGED .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 RICONE HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB.HAMMER FALLING 32 INCHES REQUIRED 70 PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST Y - UNIT WEIGHT FOINT OF A GEOLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 8. FODT PENETRATION
SOIL MDISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST - DRY UNIT WEIGHT ’ WITH 68 BLOWS.
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO 74 SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F.- FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA CORE RECOVERL SFEL) - TOTAL LENOTH OF STRATA MATERIAL RECOVERED DIVIOED BY TOTAL LENGTH
— SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. A AGE.
AT FROM BELOW THE GROUND WATER TABLE FRAC, - FRACTURED VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %W%;&g&wgﬁf R T D B ETERS DVIDED
LL LIQUID LIMIT ZESGS-P;EE?&?”ENTS SOFT OR MDRE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY By THE'-TUTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC - - FINGERNAIL. s
SEMISOLID; REQUIRES DRYING TO PSOIL (1.5 - NING ORGANIC MATTER.
ngfE T WET - on ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSOIL (5= SURFACE SOILS USLALLY CONTAI
P PLASTIC LIMIT IERM . # 4
- ORILL uNITS: ADVANCING TOOLS: HANYER TYPE: e s Ry o oED Ny BENCH MaRk: BL #52 AT STATION 143+85 19.7° RT
om_L OPTIMUM mMoISTURE - MOIST - ™) SOLID: AT OR NEAR OPTIMUM MOISTURE 0 [ cuar ams X] avtomamic ] ManuaL e O A ot THICKLY BEDDED 15 - 4 FEET TS TR
| SHRINKAGE LIMIT MOBILE B- THINLY BEDDED .16 - 1.5 FEET : 618,
s - 3 & MODERATELY CLOSE 170 3 FEET VERY THINLY BEDDED ©.63 - 0.16 FEET
REOUIRES ADDITIONAL WATER T0 )| & CONTINUDUS FLIGHT AUGER CORE SIZE: CLOSE 8.6 T0 1 FEET M 0005 - 0.0% Py NOTES:
- DRY - @ TTAIN OPTI OISTURE [ ees VERY CLOSE LESS THAN @.6 FEET - *
ATTAIN MUM M D 8 HOLLOW AUGERS D'B THINLY LAMINATED < 0.008 FEET
PLASTICITY : [ cve-asc [] wero Fecen Finser Brts X xwi INDURATION
PLASTICITY INDEX D) DRY STRENGTH FOR SEDIMENTARY ROCKS. INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
: [7] tunc.-cansioe mvserTs [+
NONPLASTIC -5 VERY LOW X cve-sse FRIABLE RUBBING WITH FINGER FREES NUMERDUS GRAING:
LOW PLASTICITY 515 SLIGHT m CASING || W/ ADVANCER R GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM :
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FRPM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH D % g HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR [ omer 0 [ ] sounoms mop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [ vene sueem est DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer ] omer EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE:
] omer SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/15/00




STATE of NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY P.0. BOX 25201, RALEIGH, N.C. 27611-5201 LYNDO TIPPETT
GOVERNOR SECRETARY

November 17, 2005

STATE PROJECT: 34813.1.1 (U-2510A)
COUNTY: Mecklenburg / Union
DESCRIPTION: Bridge on NC 16 over Six Mile Creek @ -L- Sta. 124+82.50

SUBJECT: Geotechnical Report — Bridge Foundation Investigation

This proposed bridge will be located along NC 16 over Six Mile Creek. The new
structure location will be where the existing culvert structure is presently located. The
proposed structure is a 3 span 21” cored slab design on a 70 degree skew. Span lengths
are 30°, 45’°, and 30°. Recommended width of roadway is 73.5 feet.

Two foundation test borings were performed at each bent location along the right lanes. A
total of only 3 borings were performed along the left lanes of the proposed structure due
to utility and access problems. Overhead power lines left of -L- necessitated the use of
standard 6” solid augers in our 3 left lane test borings. These standard auger borings were
performed mainly for the purpose of confirming rock elevation across the site. Equipment
utilized during this investigation includes a CME 550X drill machine, NW Casing with
NXWL, 6” solid augers, and an automatic drop hammer.

Physiography/Geology

The project area is located in southern Mecklenburg and northern Union counties. Six
Mile Creek is the dividing line between these 2 counties. Area topography is flat to gently
rolling with a wide floodplain associated with Six Mile Creek. The bridge site is partially
wooded and NC 16 is a heavily traveled road. Geologically this site is part of the
Charlotte Belt and is underlain by Paleozoic age gabbro rock.

Site specific soils noted during our investigation include existing roadway fill associated
with NC 16, alluvial soils and residual soils. Alluvium consists of soft to medium stiff
micaceous silty sandy clay (A-7-6, A-6) and very loose to medium dense silty clayey fine
to coarse sand (A-2-4, A-1-b). Residual soils are comprised of very dense clayey silty
sand (A-2-4).

Sheer 2

Foundation Materials

End Bent 1:

This bent is located south of Six Mile Creek. Two borings performed for the right lanes
and one for the left lanes encountered 13 to 19.6 feet of alluvial soft to medium stiff gray-
brown micaceous silty sandy clay (A-7-5) overlying residual soil. Residual soil consists
of 1 to 11 feet of very dense gray-white clayey silty sand (A-2-4). The residual soil
contact begins at elevation 596 in the left lane boring and rises in elevation to 603.2 feet
at boring EB1-A. Beneath residual soils lies a thin layer of weathered rock followed by
hard rock. Weathered rock and hard rock contact elevations are as follows:

Boring # Weathered Rock Elevation (feet) Hard Rock Elevation (feet)
EBI-LT 592.89 592.59

EBI1-A 601.73 601.13

EB1-B v 589.55 588.05

Bent I:

Bent 1 is located just south of Six Mile Creek. Two borings performed for the right lane
and one for the left lane encountered 16 to 20.8 feet of alluvium overlying a very thin
layer of residual soil and/or weathered rock followed by hard rock. Alluvium consists of
soft brown-gray silty sandy clay (A-6), and very loose to loose gray silty clayey sand (A-
2-4). Residual soil is 2 or fewer feet in thickness and consists of very dense gray clayey
silty sand (A-2-4). The weathered rock layer is very thin between left and right lanes and
non-existent in boring B1-B. Weathered rock and hard rock contact elevations are as
follows: '

Boring # , Weathered Rock Elevation (feet) Hard Rock Elevation (feet)
B1-LT 599.43 598.53

B1l-A 593.04 592.64

B1-B N/A 594.59

Bent 2:

Bent 2 is located just north of Six Mile Creek. Two borings performed for the right lane
and one for the left lane encountered 15 to 19 feet of alluvium overlying 1 to 3 feet of
weathered rock followed by hard rock. Alluvium consists of loose to medium dense gray-
brown silty clayey fine to coarse sand (A-2-4, A-1-b). Weathered rock and hard rock
elevations are as follows:

Boring # Weathered Rock Elevation (feet) Hard Rock Elevation (feet)
B2-LT 594.70 591.00
B2-A 595.16 591.46
B2-B ‘ 597.92 596.72
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End Bent 2:

Two borings were performed north of Six Mile Creek along the right lane for End Bent 2.
The soil sequence is 10.7 to 11.4 feet of alluvium overlying 5.2 to 13.5 feet of residual
material before weathered rock is encountered. Hard rock quickly follows weathered rock
in boring EB2-B however hard rock was not encountered in boring EB2-A prior to boring
termination. Alluvium consists of very loose gray-brown silty clayey sand (A-2-4) and
soft to stiff gray clayey sandy silt (A-4). Residual soils are very dense brown-gray clayey
silty sand (A-2-4) and occur at elevation 602.3 feet. Weathered rock and hard rock
elevations are as follows:

Boring# Weathered Rock Elevation (feet) Hard Rock Elevation (feet)
EB2-A 588.81 N/A

EB2-B 597.10 596.50
Groundwater

Groundwater measurements taken more than 24 hours after each boring was performed
indicate the static groundwater table lies between elevation 610 and 612 feet.

Respectfully submitted, |

J.E. Beverly, Project Geologist

4 Z,,/,M‘”
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34813.1.1

ID U-2510A

| COUNTY MECKLENBURG

| GEOLOGIST JAY STICKNEY

Sheet /0 0¥ 2/

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

SITE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK GND WATER
BORING NO EB1-A NORTHING 0.00 ' EASTING 0.00 0 HR 5.90ft
‘ALIGNMENT L BORING LOCATION 124+40.000 OFFSET 29.00ft RT 24 HR 5.60ft

PROJECT NO 34813.1.1

[ 1D U-2510A

| COUNTY MECKLENBURG

| GEOLOGIST JAY STICKNEY

COLLARELEYV 616.03ft

TOTAL DEPTH 14.90ft

START DATE 9/01/05

COMPLETION DATE 09/01/05

SITE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK GND WATER
BORING NO EB1-B NORTHING 0.00 EASTING 0.00 0 HR 6.30ft
ALIGNMENT L BORING LOCATION 124+45.000 OFFSET 48.00ft RT 24 HR 5.70ft

DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

COLLARELEV 615.15ft

TOTAL DEPTH 27.10ft

START DATE 9/01/05

COMPLETION DATE 09/01/05

DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

‘SURFACE WATER DEPTH

DEPTH TO ROCK 14.30ft

Log EBI-A, Page 1 of 1
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/
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SURFACE WATER DEPTH DEPTH TO ROCK 25.60ft Log EB1-B, Page 1 of 1
v L
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

Sheet Il of 2/

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34813.1.1

1D U-2510A

| COUNTY MECKLENBURG

| GEOLOGIST JAY STICKNEY

PROJECT NO 34813.1.1 | 1D U-2510A | COUNTY MECKLENBURG | GEOLOGIST JAY STICKNEY

SITE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK GND WATER
BORING NO EB1-LT NORTHING 0.00 EASTING 0.00 0 HR 5.90ft
ALIGNMENT L BORING LOCATION 124+10.000 OFFSET 47.00ft LT 24 HR N/A

SITE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK GND WATER
BORING NO B1-LT NORTHING 0.00 EASTING 0.00 0 HR 5.10ft
ALIGNMENT L BORING LOCATION 124+40.000 OFFSET 41.00ft LT 24 HR N/A

COLLARELEV 615.69ft

TOTAL DEPTH 23.10ft

| START DATE 9/13/05

COMPLETION DATE 09/13/05

COLLARELEV 615.43ft

TOTAL DEPTH 16.90ft

| START DATE 9/13/05

COMPLETION DATE 09/13/05

DRILL MACHINE CME-550X

DRILL METHOD SOLID AUGERS

HAMMER TYPE AUTOMATIC

DRILL MACHINE CME-550X

DRILL METHOD SOLID AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH

DEPTH TO ROCK 16.90ft

Log BI-LT, Page 1 of 1

ELEV | DEPTH

BLOW CT
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6in

6in
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SURFACE WATER DEPTH DEPTH TO ROCK 23.10ft Log EBI-LT, Page 1 of 1
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34813.1.1

| 1D U-2510A

| COUNTY MECKLENBURG

| GEOLOGIST JAY STICKNEY

SITE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK GND WATER
BORING NO B1-A NORTHING 0.00 EASTING 0.00 0 HR 3.40ft
ALIGNMENT L BORING LOCATION 124+65.000 OFFSET 20.00ft RT 24 HR 3.40ft

COLLARELEV 613.84ft

TOTAL DEPTH 41.00ft

START DATE 8/31/05

COMPLETION DATE 08/31/05

DRILL MACHINE CME-550X DRILL METHOD SPT CORE BORING HAMMER TYPE AUTOMATIC
SURFACE WATER DEPTH DEPTH TO ROCK 21.20ft Log B1-A, Page 1 of 1
F AMPLE| ¥ /]L SOIL AND ROCK
ELev | pEprr| BLOWCT [PEN BLOWS PER FOOT S v/t
6in | 6in | 6in | (ft) |° 25 50 75 100  NO Mol G DESCRIPTION
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+ L - - - 5724 - - |- - - -

SHEET [2. OF 2|

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
- GEOTECHNICAL UNIT CORE BORING REPORT

PROJECT NO: 34813.1.1

PROJECT ID: U2510

SITE DESCRPTION: Bridge on NC 16 over Six Mile Creek

BORING NO: BI-A
COLLAR ELEV: 613.84
TOTAL DEPTH: 41
TOTAL RUN: 19.8

BORING LOCATION (STA): 124465
PERSONNEL: HKW

DRILL MACHINE: CME-550

DRILL EQUIP: NX-CASING, TRICONE

COUNTY: Mecklenburg

GEOLOGIST: J.K. STICKNEY
DRILLER: C.L. SMITH
OFFSET: 20 RT

CORE SIZE: NXWL

DATE STARTED: 08/31/05
DATE COMPLETED: 08/31/05

ELEV. | DEPTH | DRILL | RUN { REC % | RQD % | SAMPLE FIELD CLASSIFICATION AND REMARKS
(FT) (FT) RATE NO. (FT) (FT) NO.
(MIN/1.6 FT)
592.64 212 NM 1 92 75 Gray/White/Black very slightly weathered, hard, closely
’ fractured, gabbro

591.44 22.4 NM 2 90 62 RS-1 As above with a granitic intrusion starting at 588.84'
and extending into Run 3

586.44 27.4 NM 3 76 52 Granitic intrusion stops at 586.24' and returns back to a
gray/white/black very slightly weathered, hard, closely
fractured, gabbro

581.44 324 NM 4 92 88 Gray/White/Black fresh hard v.closely fractured, gabbro

576.44 374 NM 5 100 76 Same as Run 4

572.84 41.0

NOTES l




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

ROJECT NO 34813.1.1

[ 1D U-2510A

~ | COUNTY MECKLENBURG

| GEOLOGIST JAY STICKNEY

(TE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK GND WATER
ORING NO B1-B NORTHING 0.00 EASTING 0.00 0 HR 3.10ft
LIGNMENT L BORING LOCATION 124+75.000 OFFSET 51.00ft RT 24 HR 2.50ft

OLLAR ELEV 613.09ft

TOTAL DEPTH 39.50ft

| START DATE 8/31/05

COMPLETION DATE 08/31/05

RILL MACHINE CME-550X DRILL METHOD SPT CORE BORING HAMMER TYPE AUTOMATIC
URFACE WATER DEPTH DEPTH TO ROCK 18.50ft Log B1-B, Page 1 of 1
T EN BLOWS PER FOOT SAMPLE L SOIL AND ROCK
elev |pepth| BROWOT P y AL
6in | 6in | 6in | (t) |© 25 50 75 100 NO Mol G DESCRIPTION
513.09 - - - -~ I -sronnd]sarface | - -~ - - |
+ 1t v Wt v ALLUVIUM - GRAY SILTY CLAYEY
510.00_ T St It A A SAND
490 |4 | 3|3 |15\ TgI T IIIIIIIIIIIIIIT
T &N I Ry M MW
1990 |1 |2 |3 18| [EIIIIIIIIIIYIIIII
T 17t AR Rl A MW
500.00__ fooIdpIoIigoIigoiiit
T 1490 | 112|215 g:z:::::::::::::::::::::
Y
T 0 bute s B
---=:—- T CIITIEIIIIE I RUNE RESIDUAL - GRAY CLAYEY SILTY
SR SRt et etet e | LU\ LE: SAND _/
590.00. T TooIfToiiifiiiiiis = HARD ROCK -
-+ ST LTI GRAY-WHITE-BLACK GABBRO,
- | ! 0l Wooerkoooobooobno: RUN# 3 = REC=100% RQD=100%
+ ST CIITIETIIIONIIIIL GRAY-WH!TE'—BLACKGABBRO,/
T CoIIITIITpITIIIis REC=7% RQD=0%
T CoIIIioIiEIIItIIiI|{RUN#A AS ABOVE, REC=76% RQD=60%
580.00__ it Oeeguts Bt s AS ABOVE, REC=94% RQD=44%
T CIIICIIITIIIIIIEIIII|RUN#S AS ABOVE, REC=98% RQD=85%
T uiagete M At A &4
Ly R N T R T e e s S i
T CORE HORING JERMINATEDIN:
T - -HARB|ROCK AT ELEVATION - -
I et M1 2l

SHEET |3 OF2\

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
~GEOTECHNICAL UNIT CORE BORING REPORT

PROJECT NO: 34813.1.1
SITE DESCRPTION: Bridge on NC 16 over Six Mile Creek

BORING NO: B1-B

COLLAR ELEV: 613.09

TOTAL DEPTH: 39.5
TOTAL RUN: 21.0

PROJECT ID: U2510

BORING LOCATION (STA): 124+75

PERSONNEL: HKW

DRILL MACHINE: CME-550
DRILL EQUIP: NX-CASING, TRICONE

COUNTY: Mecklenburg

GEOLOGIST: J.K. STICKNEY
DRILLER: C.L. SMITH
OFFSET: 51 RT

CORE SIZE: NXWL

DATE STARTED: 08/31/05
DATE COMPLETED: 08/31/05

ELEV. | DEPTH | DRILL | RUN | REC % | RQD % | SAMPLE FIELD CLASSIFICATION AND REMARKS
(FT) (FT) RATE NO. FT) (FT) NO.
1(MIN/1.0 FT) .

594.59 18.5 NM 1 100 100 Gray/White/Black fresh, hard, very closely fractured,
gabbro

593.39 19.7 NM 2 7 0 At elevation 593.09' rock turns very soft and severely
weathered until elevation 588.74', were it returned
back to a gray/white/black gabbro.

588.39 24.7 NM 3 76 60 Gray/White/Black fresh, hard, very close fractured, gabbro

583.39 29.7 NM 4 94 44 A granitic intrusion is found at elevation 583.39' to 581.59".
The remainder of the run is gray/white/black fresh, hard
very closely fractured, gabbro

578.39 34.7 NM 5 98 85 RS-2 Gray/Black/White v slightly weathered, hard, very closely
fractured, gabbro.

573.59 39.5

NOTES l




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

'ROJECT NO 34813.1.1 llD U-2510A | COUNTY MECKLENBURG l GEOLOGIST JAY STICKNEY

3ITE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK GND WATER
3JORING NO B2-A NORTHING 0.00 EASTING 0.00 0 HR 2.10ft
\LIGNMENT L BORING LOCATION 125+11.000 OFFSET 21.00ft RT 24 HR 2.40ft

"OLLARELEV 612.36ft

TOTAL DEPTH 45.60ft

START DATE 9/01/05

COMPLETION DATE 09/01/05

JRILL MACHINE CME-550X

DRILL METHOD SPT CORE BORING

HAMMER TYPE AUTOMATIC

sURFACE WATER DEPTH DEPTH TO ROCK 20.90ft Log B2-A, Page 1 of 1
BLOW CT__|PEN BLOWS PER FOOT SAMPLE| ¥ /|TC SOIL AND ROCK
ELEV | DEPTH
6in | 6in | 6in | (ft) [0 25 50 75 9 NO ol 2 DESCRIPTION
612.36 &
I ALLUVIUM - GRAY/BROWN SILTY
610.001— Y CLAYEY SAND
T420 |o|21]2|15
T M
1920 1 1 2 {4 |15}
+ MW GRAY SILTY CLAYEY SAND
600.00_T_
T 1420 |12 | 8 |10 |15
A S
T 1020 | 100 03 WEATHERED ROCK
590.00_1_ RUN # 1 HARD ROCK -
~ + GRAY-WHITE-BLACK GABBRO,
T RUN#2 REC=34% RQD=0% /]
T AS ABOVE, REC=98% RQD=62%
+ RUN#3 GRAY-WHITE-BLACK GABBRO
580.00__ WITH GRANITE INTRUSION,
T REC=91% RQD=13%
T RUN#4 GRAY-WHITE-BLACK GABBRO,
+ REC=85% RQD=25%
+ RUN#S 24 AS ABOVE, REC=95% RQD=58%
570.00_T_ o4
2 -
566.76 RUN # 8 A AS ABOVE, REC=100% RQD=73% _|

L

Illlllllllllllllllllll

Il‘llllllllllllll

SHEET /{ OF 21

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT CORE BORING REPORT

PROJECT NO: 34813.1.1
SITE DESCRPTION: Bridge on NC 16 over Six Mile Creek
BORING NO: B2-A
COLLAR ELEV: 612.36

TOTAL DEPTH: 45.6

TOTAL RUN: 24.7

PROJECT ID: U2510

BORING LOCATION (STA): 125+11
PERSONNEL: HKW

DRILL MACHINE: CME-550 :
DRILL EQUIP: NX-CASING, TRICONE

COUNTY: Mecklenburg

GEOLOGIST: J.K. STICKNEY
DRILLER: C.L. SMITH
OFFSET: 21RT

CORE SIZE: NXWL

DATE STARTED: 09/06/05
DATE COMPLETED: 09/14/05

ELEV. | DEPTH | DRILL | RUN | REC % | RQD % | SAMPLE FIELD CLASSIFICATION AND REMARKS
(FD) FT) RATE NO. (FT) (FT) NO.
(MIN/1.0 FT)

591.46 20.9 NM 1 34 0 Gray/White/Black moderately hard and weathered, closely
fratured, gabbro.

588.26 24.1 NM 2 98 62 Same as Run # |

583.26 29.1 NM 3 91 13 Gray/White/Black moderately severe weathering, closely
fractured, gabbro, with a small granitic
intrusion of 0.2 tenths thick starting at elevation 581.96".

578.76 33.6 NM 4 85 25 Gray/White/Black moderately severe weathering, closely

' fractured, gabbro.

573.26 39.1 NM 5 95 58 RS-3 Gray/White/Black very slight weathered, hard, closely
fractured, gabbro.

568.26 44.1 NM 6 100 73 Same as Run#5

566.76 45.6

NOTES I




'NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34813.1.1 | 1D U-2510A | COUNTY MECKLENBURG | GEOLOGIST JAY STICKNEY

SITE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK GND WATER
BORING NO B2-B NORTHING 0.00 EASTING 0.00 0 HR 1.30ft
ALIGNMENT L BORING LOCATION 125+20.000 OFFSET 48.00ft RT 24 HR 2.50ft

COLLARELEV 613.12ft

TOTAL DEPTH 36.70ft

| START DATE 9/01/05

COMPLETION DATE (09/01/05

DRILL MACHINE CME-550X DRILL METHOD SPT CORE BORING HAMMER TYPE AUTOMATIC
SURFACE WATER DEPTH N/A DEPTH TO ROCK 16.40ft Log B2-B, Page 1 of 1
P — .BLO\{V cT PEN BLOWS PER FOOT SAMPLE| ¥ cL> SOIL AND ROCK
gin | 6in | 6in | @) [0 5 50 75 100 NO vol| G DESCRIPTION
61312 I
i T ALLUVIUM - GRAY/BROWN SILTY
i 610,00 ~ CLAYEY SAND
: Ts500 [1)12]1]15
I T 1000|4|5]|6[15
. T SS-1 GRAY SILTY CLAYEY SAND
i 600.00__
T 15.00 | 100 0.2
1 - I N B s i s st RUN # 1 WEATHERED ROCK P
I IR AR AR A HARD ROCK -
. T V| Meozoodtooooipooooonoiiis GRAY-WHITE-BLACK GABBRO,
i I e Het et e | it REC=99% RQD=94% /|
L S T | e e AS ABOVE, REC=85%, RQD=28%
4 -+t t+ +r 1 VW -y - -mTpETTTT7
T D e EEeht: et | A AS ABOVE, REC=90% RQD=80%
i + T CIoITI LTI TIIIIIRUN#4 AS ABOVE, REC=98% RQD=48%
¢ 580.00_ IR I AR A
576.42:5 CooooIooIiIIIIiIIII||RUN#S AS ABOVE, REC=95% RQD=52%
i -+ ‘CORE HORING JJERMINATEDIN-
T - "HARDIROCK AT ELEVATION - -
: A D R N N | I - {51 V- AN N
; 4+ RS N NSRRI
; I AR RO NSRRI NOR

SHEET [S OF2]

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
. DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT CORE BORING REPORT

PROJECT NO: 34813.1.1
SITE DESCRPTION: Bridge on NC 16 over Six Mile Creek
BORING LOCATION (STA): 125+20

BORING NO: B2-B
COLLARELEV: 613.12

PROJECT ID: U2510

PERSONNEL: HKW

COUNTY: Mecklenburg

GEOLOGIST: J.K. STICKNEY
DRILLER: C.L. SMITH
OFFSET: 48 RT

CORE SIZE: NXWL

DATE STARTED: 09/01/05

TOTAL DEPTH: 36.7 DRILL MACHINE: CME-550
TOTAL RUN: 20.3 DRILL EQUIP: NX-CASING, TRICONE DATE COMPLETED: 09/01/05
ELEV. | DEPTH | DRILL | RUN | REC % | RQD % SAMPLE FIELD CLASSIFICATION AND REMARKS
(FT) (FD) RATE NO. (FT) (¥T) NO.
(MIN/1.0 FT) ,
596.72 164 NM 1 99 94 RS-4 Gray/White/Black fresh, hard, closely fractured, gabbro
593.32 19.8 NM 2 85 28 A granitic intrusion at the top of run two extends to
A elevation 591.67", reappears at elevation 591.32" to
590.92'. The rest of the run is same as Run # .
588.32 24.8 NM 3 90 80 Same as Run # |
583.32 29.8 NM 4 98 48 Same as Run # 1, with.a moderately weathered seam the
last one foot of the run.
578.52 34.6 NM 5 " 95 52 Gray/White/Black very slightly weathered, hard, closely
fractured, gabbro.
576.42. 36.7 B
NOTES I




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34813.1.1

1D U-2510A | COUNTY MECKLENBURG

| GEOLOGIST JAY STICKNEY

SITE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK GND WATER
BORING NO B2-LT NORTHING 0.00 EASTING 0.00 0 HR 3.20ft
ALIGNMENT L BORING LOCATION 124+85.000 OFFSET 39.00ft LT 24 HR N/A

COLLARELEV 613.70ft

TOTAL DEPTH 22.70ft

| START DATE 9/13/05

COMPLETION DATE 09/13/05

DRILL MACHINE CME-550X

DRILL METHOD SOLID AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH

DEPTH TO ROCK 22.70ft

Log B2-LT, Page 1 of 1

ELEV | DEPTH

6in

BLOW CT

Bin

Bin

PEN BLOWS PER FOOT

SAMPLE[ W

) [0 25 50 75

100

®Oor

NO MOl

SOIL AND ROCK
DESCRIPTION

(OO T T O Ot I
TP T

613.70

| O I T
LI UL

610.00

1 O OO O O

]illlllll!

600.00_]

T

e
jd

l;l(l{l!

591.00

ALLUVIUM - LOOSE
GRAY-BROWN SILTY CLAYEY
SAND

WEATHERED ROCK

Illlllllllli’illllllll'llIilllf[llil!illlll
il!’lllllll!!lllllll!l!Illll!lll'lllllllll‘

- “AUGER REFUPAL-ONHARD - -
- _ROCKHATELEYATIONEO1 0" -

Sheet /L oFf 2/



NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34813.1.1

| 1D U-2510A

| COUNTY MECKLENBURG

| GEOLOGIST JAY STICKNEY

SITE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK GND WATER
BORING NO EB2-A NORTHING 0.00 EASTING 0.00 0 HR 0.00ft
ALIGNMENT L BORING LOCATION 125+40.000 OFFSET 24.00ft RT 24 HR 2.40ft

COLLAR ELEV 613,71t

TOTAL DEPTH 34.00ft

| START DATE 9/14/05

COMPLETION DATE 09/14/05

DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH ~ DEPTH TO ROCK N/A Log EB2-A, Page 1 of 1
TL
ELev | DEPTH ‘BLO\{V CT' PEN BLOWS PER FOOT SAMPLE[ W 5 SOIL AND ROCK
6in | 6in | 6in | (ft) [0 25 50 75 00 NO vot| & DESCRIPTION
613.71 L
T v ALLUVIUM - GRAY/BROWN SILTY
610.00. T : CLAYEY SAND
T 490 11111 S
T M
¥+ 990 11111
T GRAY CLAYEY SANDY SILT |
- RESIDUAL-
4 1490 | 19 | 23 | 28 BROWN/GRAY/ORANGE CLAYEY
+ $S-12 | M SILTY SAND
1 1990 | 28 | 34 | 45
590.00_
J- 2490 | 72 | 28
7 ' WEATHERED ROCK
X 2990 | 100

509.66_

llllllll~1'l]lll0]ll

I R O O OO I O |

Illlll!lltll'llll!llll
Il‘l!!llll|lllllll!l|l
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 34813.1.1

[ 1D U-2510A | COUNTY MECKLENBURG

| GEOLOGIST JAY STICKNEY

SITE DESCRIPTION BRIDGE ON NC 16 OVER SIX MILE CREEK

GND WATER

BORING NO EB2-B

NORTHING 0.00

EASTING 0.00

0 HR 1.00ft

ALIGNMENT L

BORING LOCATION 125+52.000

OFFSET 53.00ft RT

24 HR 2.40ft

COLLAR ELEV 613.00ft

TOTAL DEPTH 16.50ft

| START DATE 9/01/05

COMPLETION DATE 09/01/05

DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 16.50ft

Log EB2-B, Page 1 of 1

LOW L SOIL AND ROCK
ELev |peprh| BLOWCT [PEN BLOWS PER FOOT SAWPLE[Y /L
6in | 6in | 6in | (ft) {° 25 50 7 100 NO mol| G DESCRIPTION
613.00 I
. v ALLUVIUM - GRAY/BROWN SILTY
610.00_] CLAYEY SAND
T47 |ol2]21]15
] SS9 | M
+970 |[o|o 1115
N SS-10 | M GRAY SILTY CLAYEY SAND
600.00_"] : RESIDUAL -
T 1470 |20 | 22 | 78 | 1.4 BROWN/GRAY/ORANGE SILTY
596.50 ‘ CLAYEY SAND B
WEATHERED ROCK /

lll!lllllllllllIllllllIIIIIIIXIII(I!IIIIII‘IIIIIIIIIIIIIII!I!I!I!

IIIlllllllltllllllllll'lIl[lllll!lllllllll'llllli




M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T. L P. No. U2510A
REPORT ON SAMPLES OF SOILS FOR QUALITY
© Project 34813.1.1 County MECKLENBURG Owner
Date: Sampled Received 9/23805 Reported 9/27/2005
Sampled from  BRIDGE By JEBEVERLY
Submitted by N WAINAINA 1995 Standard Specifications

726071 TO 726082

8/3/06
TEST RESULTS
Proj. Sample No. SS-1 SS-2. SS-3 SS-4 SS-5 SS-6
Lab. Sample No. 726071 726072 726073 726074 726075 726076
Retained #4 Sieve Y% - - - 5 - -
Passing #10 Sieve % 99 96 95 92 100 100
Passing #40 Sieve % 92 79 70 79 98 92
Passing #200 Sieve % 64 26 30 22 82 53
MINUS NO. 10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 10.5 34.4 38.7 25.5 4.7 19.8
Fine Sand Ret - #270 % 30.4 43.5 34.8 57.3 18.2 33.0
Silt 0.05 - 0.005 mm % 22,7 7.9 12.3 9.1 28.5 14.8
Clay < 0.005 mm Yo 36.4 14.2 14.2 8.1 48.6 32.4
Passing #40 Sieve % - - - - - -
Passing #200 Sieve % - - - - - -
L. L. 37 25 34 23 44 43
P. 1 11 NP 6 NP 18 16
AASHTO Classification A-6(6) A-2-4(0) | A-2-4(0) | A-2-4(0) | A-7-6(16) | A-7-6(6)
Station 124+65 124+65 124+65 124+65 124+45 124+45
ALIGNMENT 20 RT 20 RT 20 RT 20 RT 48 RT 48 RT
Hole No. L L L L L L
Depth (Ft) 3.20 8.20 13.20 18.20 4.60 9.60
to 4.20 9.20 14.20 19.20 5.60 10.60

cc: JEBEVERLY
Soils File

Soils Engineer

Page 1

T. L P. No.

Project

Date: Sampied

Sampled from
Submitted by

Sheet 1§

M & T Form 503
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY

MATERIALS & TESTS UNIT
SOILS LABORATORY

U2510A

REPORT ON SAMPLES OF SOILS FOR QUALITY

34813.1.1 County MECKLENBURG Owner
Received 9/23805 Reported 9/27/2005
BRIDGE : By JEBEVERLY
N WAINAINA 1995 Standard Specifications

726071 TO 726082

8/3/06
TEST RESULTS
Proj. Sample No. SS-7 SS-8 SS-9 SS-10 SS-11 $S-12
Lab. Sample No. 726077 726078 726079 726080 726081 726082
Retained #4 Sieve % - - - - - -
Passing #10 Sieve % 100 100 96 98 84 99
Passing #40 Sieve % 82 81 70 85 29 73
Passing #200 Sieve % 21 20 29 45 6 24
MINUS NO. 10 FRACTION

SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 38.3 40.5 41.1 194 79.4 42.7

Fine Sand Ret - #270 - % 46.4 44.3 33.4 41.5 14.8 39.1

Silt 0.05 - 0.005 mm % 11.3 10.1 8.3 16.8 1.8 13.2

Clay < 0.005 mm % 4.0 5.1 17.2 22.3 4.0 5.1
Passing #40 Sieve % - - - - - -
Passing #200 Sieve % - - - - - -
L.L 28 22 23 32 23 22
P. L NP NP 4 10 NP NP
AASHTO Classification A-2-4(0) | A-2-4(0) | A-2-4(0) A-4(2) A-1-b(0) | A-2-4(0)
Station 124+45 124+45 125+52 125+52 125+20 125+40
ALIGNMENT 48 RT 48 RT 53 RT 53 RT 48 RT 24 RT
Hole No. L L L L L L
Depth (Ft) 14.60 19.60 5.20 9.70 10.50 15.40

to 15.60 20.60 6.20 10.70 11.50 16.40
Soils Engineer Page 2
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34813.1.1 (U-2510A)
MECKLENBURG / UNION COUNTY
BRIDGE ON NC 16 OVER SIX MILE CREEK
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GEOTECHNICAL UNIT FIELD SCOUR REPORT

PROJECT: 34813.1.11 TIP NO.: U-25104 COUNTY: Mecklenburg
DESCRIPTION(1): Bridge over Six Mile Creek on NC 16 between SR 3628 and SR 1346

4 INFORMATION ON EXISTING BRIDGES Information obtained from [X] Field Inspection

] Microfilm (Reel: Position: )
[J Other

COUNTY BRIDGE NO. NA BRIDGE LENGTH NO. BENTS NO. BENTS IN: CHANNEL FLOODPLAIN

FOUNDATION.TYPE: Current structure is a four barrel culvert
EVIDENCE OF SCOUR(2):
ABUTMENTS OR END BENT SLOPES: None

INTERIOR BENTS: None

CHANNEL BED: None

CHANNEL BANKS: None

¢  EXISTING SCOUR PROTECTION:
TYPE(3): None

EXTENT(4). None
EFFECTIVENESS(S): None

OBSTRUCTIONS(6) (DAMS, DEBRIS, ETC.): Tree limbs

4 DESIGN INFORMATION

CHANNEL BED MATERIAL(7) (Sample Results Attached): Gray silty clayey sand (4-2-4)
CHANNEL BANK MATERIAL(8) (Sample Results Attached): Brown/Gray silty sandy clay (4-6)

CHANNEL BANK COVER(10): Maturé trees and shrubs
FLOOD PLAIN WIDTH(11): 123+50-127+00

FLOOD PLAIN COVER(12): Mature trees and shrubs
STREAM IS: [] DEGRADING AGGRADING (13)

OTHER OBSERVATIONS AND COMMENTS: x

SHEET 2( OF Z/

¢
&

¢ DESIGN INFORMATION CONT.
CHANNEL MIGRATION TENDENCY(14): Stlight
GEOTECHNICAL ADJUSTED SCOUR ELEVATIONS (15):

: v
The NCDOT Hydraulics Report predicts the 100 year scour for Bent 1 and Bent 2 at elevation 597 feet (17' of scour) and the 500 year scour at
elevation 595 feet (19' of scour). -

Based on boring data and the presence of alluvial sand the Geotechnical Engineering Unit concurs with the current scour analysis
of the NCDOT Hydraulics Unit. One slight exception might be considered along the left lane of Bent 1 where weathered and hard rock were
documented in a single boring at elevation 599.0 feet. ‘

REPORTED BY: JKS/JEB DATE: Sept 14, 2005

INSTRUCTIONS

(1) GIVE THE DESCRIPTION OF THE SPECIFIC SITE GIVING 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 (RIPRAP, ETC.)

(4) DESCRIBE THE EXTENT OF ANY EXISTING SCOUR PROTECTION.

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

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

(7) DESCRIBE THE CHANNEL BED MATERIAL; A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE DISTRIBUTION, ATTACH LAB RESULTS.

(8) DESCRIBE THE CHANNEL BANK MATERIAL; A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE DISTRIBUTION, ATTACH LAB RESULTS.

(9) DESCRIBE THE FOUNDATION BEARING MATERIAL

(10) DESCRIBE THE BANK COVERING (GRASS, TREES, RIPRAP, NONE, ETC.)

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

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

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

(14) DESCRIBE THE POTENTIAL OF THE BODY OF WATER TO MIGRATE LATERALLY DURING THE LIFE OF THE BRIDGE (APPROXIMATELY

100 YEARS).

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

rev. 9-03



