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STATE OF NORTH CAROLINA
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DRAWN BY: C. E. BURRIS

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

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. BEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS.
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT,

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

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

THE OBSERVED WATER LEVELS OR SO 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 DETAILS ARE OIFFERENT. 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 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,

P
/ , 28
S )
- \\ END BRIDGE / Qe PERSONNEL
| \ BEGIN BRIDGE - STA. 2046375 _— zZ C. C. MURRAY
l 3 R
| \ _L- STA. 18+81.25 S/ J.E. ESTEP
! \ :H/’N\\
i -~ SR 1308 (MO\)S‘E*ROAD; " P’ N M. R. MOORE
- = — ~L- SR 1308 (MOOS, \ROAD)/_\_ ].E.ROLFSMEYER

INVESTIGATED BY_C. B. LITTLE

CHECKED BY C.B.LITTLE
susmitTeD BY G B. LITTLE
DATE JULY 2011




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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SUBSURFACE INVESTIGATION

SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

38579.LI (B-4809) 2

SOIL _DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

188 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SDIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. 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.(ALSD
POORLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

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

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

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ADUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TD RISE ABOVE THE LEVEL
AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREOUS (CALC.) - SDILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

K (NCR)

SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
VERY STEF,GRAVSITY CLAY, KOS WITH WTERBEDDED FINE SAD LYERS,HOHLY PLSTE AT-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. ROCK. GiR) Y N oot I Tacaen,
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLINE FINE 70 COARSE GRAIN JGNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROGR R | WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
£LASS. (< 35% PASSING *200) (> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
N FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 ] aalaslaslarlagaz [Adaas COMPRESSIBILITY oK CRYSTALLINE 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

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

RAY.

SOUNDING ROD

L
D VANE SHEAR TEST
O

CORE BIT

O

INDURATED

EXTREMELY INDURATED

DIFFICULT TO BREAK WITH HAMMER.

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

CLASS. 781 a3 | A-Ba-7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 TOASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROLK, BUT MAY NOT YIELD ;
SYMBOL DR HIGHLY COMPRESSIBLE L1001D LIMIT GREATER THAN 5@ SEDIMENTARY ROCK T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY T0TAL
@) T oL BEBeEe LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
R BRAMILARI cLay Hurks ORGANIC MATERIAL ORANULAR  SILT - CLAY OTHER MATERIA ROCKS OR CUTS MASSIVE ROCK.
") [ St S
C \ L FEW W SLIGHT STAINING. ROCK R
* 200 18 Mx|35 Mx|35 Mx|35 Mx|3s M35 mv |36 mnlos mmlas v SoILS TRACE OF ORGANIC MATTER 2 -3 3-8y TRACE 1- 101 FRESH ﬁgnﬁéﬂ‘igﬂcgs;?;sbsmfi.ﬁlﬁm FEW JOINTS MAY SHOW SL: 0CK RINGS UNDER E«?J':uzomi LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 18 - 20% 3
LIOUID LIMIT 48 1x| 41 +v [0 mx|a1 |40 mx [an e ep x4t Ml g0 6 wiTH MODERATELY ORGANIC 5-107 12 - 201 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | pip DIRECTION (IP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | & MX NP 1@ Mx 16 MX[11 MY 11 MV |18 MX |18 MXJILMN {11 MN LITTLE OR IGHLy | MIGHLY ORGANIC 18 520% HIGHLY 357 AND ABOVE o SLLY ggvzrggﬁ?&t]::o::gj::scmsn FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
X 16 mx|no x|  MODERATE y -
GROUP INDE ° @ e ML LS AMOUNTS OF ggﬁf‘gw GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ——gfgg RE&;?‘?ST,U: En,f: :,fé‘f;é’g EP:%ELEALLDTN; T:rgc:Rgggsgsnas BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS.| o | oy 1y OR cLAYEY SILTY CLAYEY ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (5L1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR *
oF MaJoR fGRMVEL.D || Co e T e | cois | sois MATTER v | STATIC WATER LEvEL 6FTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MGEA:E:;%; S0 - MODERATE gg}?&%ﬂ Diiivgggroggﬁgggaég% éngﬁftuz:;l%r]«sggf D:gnggrf:éNgﬁngEctLT:; 1;40':'( s FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
y FAIR TO Vew PERCHED WATER, SATURATED ZONE, DR WATER BEARING STRATA MODJ » " b . PARENT MATERIAL.
A5 A EXCELLENT TO G0OD FAIR TO POOR PODR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJmJ‘- SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
P1OF A-7-5 SUBGROUP IS = LL - 30 ; P1OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL TREAM
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 <PT (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK* SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TypE |  COMPACINESS OR | pengTRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT RE) & o TeEST BoRING $ sl e IF TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALDNG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) (TONS/F2 ) .
SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) .
GENERALLY VERY LODSE <4 SOIL SYMBOL P auser Borin O~ spT NvaLE | sevy IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHDSE THICKNESS IS SMALL COMPARED T0
GRANULAR LOOSE 4 7018 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERTAL MEDIUM DENSE 12 0 38 N/a ARTIFICIAL FILL (aF) OTHER _Q CORE BORING @D~ SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 109 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vzgsts SE 3 10 S0 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Byt |-MOTTLED M0TJ- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
»5e = INFERRED SOIL BOUNDARY "™O  MONITORING VELL v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG RDCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GODD DRAINAGE.
VERY SOFT <2 <2.25 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 TD 0.50 =77=77= INFERRED ROCK LINE /\  PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
z‘ﬁ'-TTE':I':ZY "Eg’T‘]’;‘F STIFF N ;g ?5 0~15 ;g 10 eveent ALLUVIAL SOLL BOUNDARY INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISTERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
» .
(COHESIVE) VERY STIFF 15 70 30 2704 b O fkg&ﬂ:?’lggmk chyiﬁ‘gxgz’x:”"“‘“m& OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (RODI- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 25/025 DIP & DIP DIRECTION OF AL . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES W‘ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 4@ 68 200 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. ARENT ROCK.
OPENING (MM) 476 288 842 .25 0.075 0.053 . SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
v ABBREVIATIONS HARD gg"oﬁﬂiﬁRgﬁgEng;];ggE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND ;g:é SILT cLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST ) TG THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (COB.) GR) (CSE. S0 ¢ S0 SL (L) BT - BORING TERMINATED MICA. - MICACEOUS y}E/A. - WEATHERED rxggamzu ‘éignzﬁﬂE:i)ﬁgcgignegl.gsl"; oR gslgtbssxos‘;?gsm%i °§§S§E§p§€,.fgﬁ§ é’;ﬁ‘”ﬁgg %Eeiicig:) BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
CL. -~ CLAY MOD. - MODERATELY - UNIT WEIGHT - SLIP PLANE.
ol g b e 025 008 o005 CPT ~ CONE PENETRATION TEST NP RO FEASTIC %~ DRY UNIT WEIGHT BY MODERATE BLOVS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF)OF
SIZE N 12 3 CSE.- COARSE ORG. - ORGANIC MEDIUM CAN BE GRODVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. oG LB HAMEER FALLING 33 THOHES REDUIRED T0 PAODLGE A PENETRATION OF 1 FOOT INTO SOIL WITH
DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABRBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE -
SOIL MOISTURE - CORRELATION OF TERMS b o POINT OF & GEOLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EGUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE | o oc o FIeLD MOISTURE DESCRIPTION | o - voID RATIO | S0, Senb, SANDY 56 - SPLIT SPoON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS THAN G.l FOOT PER 69 BLOWS.
(ATTERBERG LIMITS) DESCRIPTION F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY SREL.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
AT FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  very CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH S B L O D e Lt D Y S DIVIGED BY THE
. - - BR - CA 1A BEAR
PLAST]EL . LIOUID LIMIT E?APiIGHEF:AGMENTS "It'_ :giTURE CONTENT cl RALTIngRN ING SOFT g;aN:Eo::mlLN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TD - TOPSOL, (TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
e T WET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON_SUBJECT PROJECT FRACTURE SPACING BEDDING
Pl FLASTIE LT DRILL UNITSe ADVANCING TOOLS: HAMMER TYPE: TERM SPACING oy oo THICKNESS BENCH MARK: BM #2  -BL- STA. 14+65.72 18.57'LT
VERY WIDE MORE THAN 1@ FEET
- - ; R MANUAL 5 -
oM_| OPTIMUM MOISTURE MOIST = (M) SOLID; AT OR NEAR OPTIMUM MOISTURE 0 [ cuarars automatic ] wiDE 70 16 FEET I:}ﬁftysgggggn wlxz - :sF'EELT SEvaTIoN 5B o
St SHRINKAGE LIMIT MOBILE 8- MODERATELY CLOSE 3 7T0 3 FEET y o
[ ercontmnuous FLisHT aucer CLOSE @16 10 1 FEET VERY THINLY BEDDED 2.03 - .16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: . o o i reer NOTES:
" ORY - @ o OISTURE ] e VERY CLOSE LESS THAN 016 FEET THICKLY LAMINA
ATTAIN OPTIMUM MOISTUR [7 s roriow ausers g THINLY LAMINATED < 8.098 FEET CAR = CASING ADVANCER REFUSAL
PLASTICITY ] eme-asc [ Hero eacep emcer erts [~ INDURATION
PLASTICITY INDEX D ORY STRENGTH 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC -5 VERY LOW CME-558 g FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT CASING W/ ADVANCER D o0 BENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM .
HIGH PLASTICITY 25 DR MORE IGH [7] portasLE HolsT [ Tracone STEEL TEETH [] rost HoLe prceer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE_2 15716 TuNG.-CARB. (] wano auser
U 0 GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
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BEVERLY EAVES PERDUE

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

EUGENE A. CONTI, JR.
GOVERNOR SECRETARY
July 11, 2011
STATE PROJECT: 38579.1.1 (B-4809)
FEDERAL PROJECT: BRZ-1308(9)
COUNTY: Rowan
DESCRIPTION: Bridge 221 over Lake Fisher on SR 1308
SUBJECT: Geotechnical Report — Inventory

Project Description

The project is in southern Rowan County near Concord and Kannapolis. It is on Moose
Road, just west of Interstate 85, near the Fieldcrest Cannon baseball stadium. Lake Fisher is a
man-made reservoir that serves as a water supply source for Concord.

The project will replace the current bridge in-place. The existing structure is 140 feet
long, 21.3” wide with two ten foot travel lanes. It was built in 1959. The existing roadway is also
two lanes, approximately 20’ total width. Within the project area, the roadway is on embankment
(causeway) across the lake. The proposed roadway improvements include widening to provide
two 127 travel lanes with 7.5” shoulders, utilizing retaining walls to avoid placement of new fill
in the lake.

The Geotechnical Engineering Unit conducted a total of six Standard Penetration Test
borings in order to characterize the existing embankment, alluvial and residual soils, and the
depth to rock.

Areas of Special Geotechnical Interest
There were no areas of special interest.
Physiography and Geology

The existing roadway grade elevation is approximately 652. The normal water elevation in Lake
Fisher is 644.4°. The roadway embankment height averages 15°. All of the test borings

MAILING ADDRESS: . TELEPHONE: 919-707-6850 LOCATION:
NC DEPARTMENT OF TRANSPORTATION Fax: 918-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT . ENTRANCE B-2
1589 MAIL SERVICE CENTER www.ncdot.gov/doh/preconstruct/highway/geotech 1020 BircH RIDGE DRIVE
RALEIGH NC 27699-1589 RaLEIGH NC 27610

encountered rock or weathered rock at a depth of approximately 20°. We did not recover any
rock core samples but observation of the soil and weathered rock indicate a volcanic rock body
with granitic intrusions.

Soils

All test borings penetrated 15° to 18> of roadway embankment fill. Soil types in the fill vary
greatly, from coarse sand to silty clay. Standard Penetration “N” values range from 1 to 15, with
an average of 8. The fill rests on alluvial soil with varying composition including coarse sand,
clayey sand, and clayey sandy silt, typically soft or very loose. The alluvial layer was two feet
thick except in one boring at Station 21+25 where it was about six feet thick. Below the alluvium
are residual soils with thickness varying from essentially zero to about six feet. These soils are
clayey silts and clayey sands with variable density, but grading rapidly to weathered rock. All
borings encountered rock as defined by SPT refusal or drilling refusal (casing shoe bit or roller
cone bit).

Respectfully Submitted,

Clint Little
Project Geological Engineer



PROJECT: B-4809 COUNTY: Rowan EARTHWORK BALANCE SHEET SHEET 1 OF 1
IN CUBIC YARDS
SUMMARIES / g)?g:\l; ROCK UNDERCUT| UNSUIT. | SUITABLE TOTAL ROCK EMB EARTH - EMB. BORROW ROCK SUITABLE | UNSUIT. TOTAL
STATION RANGES (UN CL). EXCAV. EXCAV. EXCAV. EXCAV. EMB. ’ EMB. +% WASTE WASTE WASTE WASTE
16+50.00 to 18+81.25 (Beg Bridge) 61 61 90 0 90 108 47 0 0 0 0
SUBTOTAL 61 0 0 0 61 90 0 90 108 47 0 0 0 0
20+63.75 (End Bridge) to 22+50.00 68 68 74 0 74 89 21 0 0 0 0
SUBTOTAL 68 0 0 0 68 74 0 74 89 21 0 0 0 0
TOTAL 129 0 0 0 129 164 0 164 197 68 0 0 0 0
SHOULDER MATERIAL 107 0 107 129 129
PROJECT TOTAL 129 0 0 0 129 271 0 271 326 197 0 0 0 0
EST. FOR REPL. TOPSOIL ON BOR. PIT 10
GRAND TOTAL 129 207
SAY 150 220
SHALLLOW UNDERCUT 100 Earthwork quantities are calculated by the Roadway Design Unit.
SUBGRADE UNDERCUT 50 These earthwork quantities are based in part on subsurface data provided by the Geotechnical Engineering Unit.

b4809 rdy est final Earthwork Balance Card _111006.xls

10/15/2012 10:21 AM
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SOIL TEST RESULTS |
SAVPLE DEPTH | AASHTO %BY WEIGHT %PASSING (SIEVES)] % % Line or
NO. OFFSET | STATION | INTERVAL | clAass. | LL | PL |csawn|esan| sit | aart] o | 4 | 200 |MOSTURE ORGANIC] Boring ID
NS 6RT 18+81 557.0 00 | 00 | 00 | 00 0 0 | 246 - L
SS1 6RT 18+81 5570 | A76(12) | 45 | 23 | 144 | 162 | 308 | 386 | 84 | 75 | 62 - - L
SS2 6RT 18+81 8095 ABd) | 38 | 15 | 238 | 236 | 304 | 23 | 8 | 71 | 49 - - L
SS3 6RT 18+81 105120 | A4(1) | 30 | 9 | 327 | 21| 310 | 142 | 81 | 62 | 41 - - L
SS5 6RT 18+81 155170 | A4(0) | 25 | 5 | 339 | 262 | 216 | 183 | 95 | 74 | 43 - - L
SS6 6RT 18+81 180195 | A24(0) | 23 | NP | 681 | 220 | 58 | 41 | 95 | 59 | 1 - - L
SS38 6RT 18+00 2944 A40) | 33 | 10 | 341 | 236 | 281 | 142 | 75 | 57 | 36 - - C
SS9 6RT 18+00 5469 AB@d) | 35 | 13 | 240 | 219 | 358 | 183 | 83 | 69 | 50 - - L
SS10 6RT 18+00 7994 AD0) | 27 | 3 | 380 | 21| 308 | 81 | 5 | 39 | 25 . - L
SS11 6RT 18+00 104119 | A76(12) | 44 | 24 | 185 | 195 | 255 | 365 | 91 | 80 | 61 - - L
SS12 6RT 18+00 129144 | A4(3) | 25 | 10 | 83 | 382 | 201 | 244 | 97 | 93 | 59 - - L
SS13 6RT 18+00 179189 | A26(0) | 20 | 11 | 288 | 268 | 261 | 183 | 60 | 47 | 31 R - L
SS14 6RT 7427 3045 Ad1) | 32 | 10 | 260 | 234 | 344 | 162 | 75 | 61 | 43 - - C
SS15 6RT 17+27 557.0 ABd) | 34 | 14 | 201 | 217 | 318 | 264 | 81 | 70 | 52 - - L
SS16 6RT 17427 8095 A24(0) | 29 6 | 274 | 231 | 332 | 162 | 62 | 50 | 34 - - L
SS18 6LT 20453 5267 A4(0) | 30 | 7 | 264 | 225 | 328 | 183 | 75 | 61 | 43 - - L
SS9 6LT 20453 7792 A40) | 31 8 | 240 | 272 | 326 | 162 | 71 | 59 | 40 - - L
SS20 6LT 2053 102117 | A®B(10) | 40 | 18 | 126 | 187 | 342 | 345 | 88 | 81 | 65 - - C
SS21 6LT 20453 177192 | A40) | 23 | 3 | 53 | 530 | 275 | 142 | 100 | 99 | 51 - - L
SS22 5LT 21425 7994 AB6) | 35 | 14 | 171 | 215 | 350 | 264 | 88 | 78 | 59 - - L
SS23 5LT 21425 179194 | A4(d) | 27 | 10 | 144 | 305 | 328 | 23 | 94 | 86 | 5 - - L
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