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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY

SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33617.11

COUNTY _STANLY

F.A. PROJ. BRSTP-73(5)

PROJECT DESCRIPTION BRIDGE NO.33 ON NC 73 OVER
LONG CREEK

INVENTORY
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N POT Sta. 26+ 52.34

END CONSTRUCTION
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STATR STATE PROJECT REFERENCR NO. SHEET

N.C. B-4276 1 i“Z‘C

‘Was NO. PAPROLNO. DESCRIMTION
33617.1.1 BRSTP-73(5) P.E.
33617.2.2 BRSTP-73(5) ROW & UTILITIES
33617.3.1 BRSTP-73(5) CONSTRUCTION |

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 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 ENGINEERING UNIT AT (Si9) 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 4
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 UN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TQ 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 TWME 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 DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS 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 MADE, OR OFINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS Y0 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 CLAM 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.

PERSONNEL
C. C. MURRAY

J. E. ESTEP

L N, HARPER
C.E. BURRIS
M. L. SMITH
4. C. SMITH

INVESTIGATED BY_G. B. LITTLE

CHECKED BY C.B. LITTLE
SuBMITTED BY__ C. B. LITTLE
DATE MAY 2007
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\O — DIVISION OF HIGHWAYS . o s
l\ 3361711 BRSTP-73(5) P.E.
m LOCATION: BRIDGE NO.33 ON NC 73 OVER LONG CREEK
E TYPE OF WORK: GRADING, PAVING, DRAINAGE, AND STRUCTURE
N‘ VICINITY MAP
e o || wores:
CLEARING ON THIS PROJECT S
PERFORM ED TO THE UMITS ESTABL/SHED Br
h METHOD i
QO || Vo B R ST S P58 o INCOUPLETE BLANS
ALBEMARLE, PR N A R Y A NS
\_ NCDOT CONTACT: DOUG TAYLOR, PE.— PROJECT ENGINEER — ROADWAY DESIGN = DESIGN EXCEPTION REQUIRED
s 2\ Y Y Y ' p
GRAPHIC SCALES DESIGN DATA PROJECT LENGTH Prepared In the Offlce of HYDRAULICS ENGINEER DIVISION, OF HIGHWAYS
WILBUR SMITH ASSOCIATES STATE OF NORIH GAROEDA
50 25 0 50 100 | ADT 2005 = 10,000 LENGT:P?,:&?QTD\:&7 6 = 0.279 MILES 421 FAYETTEVILLE ST. STE. 1303 RALEIGH, NG 27601 PHONE (919) 755-0583
E* ADT 2025 = 18,000 ) 2006 STANDARD SPECIFICATIONS
PLANS DHV = 10 % LENGTH OF STRUCTURE .
TIP PROJECT B-4276 = X STGNATURE;
50 25 0 50 100 D = 60 % ° 0.038 MILES RIGHT OF WAY DAIE: DAVID L WILVER,PE,
T = 7%°* TOTAL LENGTH OF MAY 18, 2007 PROJRGT ENGINRER ROA A N
PROFILE {HORIZONTAL) V = 60 MPH * TIP PROJECT B-4276 = 0.317 MILES
5 25 0 5 10 *TIST 4%  DUAL 3% LETTING DAIE: VD LWL
FUNCTIONAL _ URBAN - P&
W\ AN PROFILE {VERTICAL) A_CLASS. MINOR £ A A G _A\_STATE BIGHWAY DESIGN ENGINBER /)




PROJECT REFERENCE NO. SHEET NO.

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION B-4276 2

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL DBESCRIPTION GRADATION ROCK_DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE GIZES FROM FINE 10 COARSE. HARD ROCK 15 NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED ALLUVIUM (ALLUV. - SOILS THAT HAVE BEEN TRANSPORTED BY WATER
SOIL 1S CONSIDERED 7O BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS _UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. S A .
THAT cmggg;sgggrmgg u\g&{ﬁ a DcoSNTUNggRug :EI%{}L :;?EJSRTnggﬁg:‘%DYITEIZ.g&L:SSTSMT;AFS o6 s POORLY CRADED) VIXTURE OF UNIFORM PARTICLES OF Two DR NORE SIZES SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 BLOWS. | AQUIFER - A WATER BEARING FORMATION OR STRATA.
100 BLOW! A AN NETRA 3 AP-GRADED - 3 IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE |
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS OF WEATHERED ROCK. ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENEY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND GTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED A4S FOLLOWS: ARGILLACEOUS - APPLIED T0 ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANBULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, ARGILLACEOUS
. " WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD Y1 OR HAVING A NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIEF, GRALSHTY CLAY, MOIST WTH WTERBEDDED FUE SAMD LAVERS.HEALY PLIST AT SUBANGULAR, SUBROUNDED, OR ROUNDED. AL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
: ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL _LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION RYSTALLIE FINE 70 COARSE GRATN TONEOUS A METAWORPHIC ROSK AT AT WHICH IT 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, TALL, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCR (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING %200} WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO. SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 a4fasla6]a7]ar,a2 |Ad.a8 COMPRESSIBILITY gggﬁggg}aum SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF ';"E%ITED_ RoCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. a-3 A6, A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
N MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD B
SYMBOL B NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [ T ] SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED O RECOVERTTELY  TDTAL WENCTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
(CP) | suELL BEDS, ETC. )
* PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A4 TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
M . BRANVLAR) ciay | e ORGANIC_MATERIAL CRANLARsILT - LAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
1 MN L e ROCK FREEH, CRYST IGHT, FEW JOINTS SHOW SL. , -
* 200 10 MK |35 mx|35 mx|3s Mxl35 1K 36 M jas mel3s Mulas My SOILS TRACE OF ORGANIC MATTER 2 - 3 3 - 5% TRACE P FRESH e Ig CRY;TASEISNEBR MAY IGHT STAINING. ROCK RINGS UNDER %g% ]20*::112 LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3-8y 5 - 127 LITTLE 18 - 20% ) )
LIGUID LIMIT 48 MX|41 MN |40 MX {41 MN [40 MX |41 MN [40 MX[41 MN LS WITH MODERATELY ORGANIC 5 - 18% 12 - 20% SOME 28 - 357 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
01 DIP DIRECTION (DIP AZIMUTH) -
PLASTIC INDEX | 6 MX NP 1o x 10 x| o [ e o e (10 M e e [ P e wiGHLy | HIGHLY ORGANIC 510% 284 HIBHLY 357 oD ABOVE v SLL) E?Y??Efs?:& Sgo:?ugscmsu FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
X [ ] 16 Mx [No M| ~ MODERATE N - RACT! W
OROLP INOE ° L Ll L ° AMOUNTS OF ggffs“” GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ——g?ég RESA?V";T;’SEO,?;‘ :NDATCH,?: EP:::,_E,_EALL%N[? THHEIC;'RZE'.'ES;E“AS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS.\ o | oy Ty OR cLAYEY SILTY CLAYEY ORGANIC X _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MAJOR  [GRAVEL, AND SAND| GRAVEL AND SAND SOILS SOILS MATTER h 4 STATIC WATER LEVEL AFTER 24  HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
ZEA;.ERR;%:G SANO - MODERATE g;%;ﬁzﬂ;zt:jgigg;o&Rnogg SHo DISCOLORATION A0 WEATHERING EFFECTS, IN FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Mew PER WATER, SA . OR WATER BEA STRATA (MOD.) LDSPA ULL AN ME SHOW CLAY. ROCK HA PARENT MATERIAL.
os A EXCELLENT TO GOOD FAIR TO POOR oo POOR | UNSUITABLE ERCHED WATER, SATURATED ZONE, BEARING DULL SDUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE W SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM,
P1 OF A-7-5 SUBGROUP 1S =< LL - 3@ ;PI OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FMJ - A MAPPABLE GECLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED i oL (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEGLOGIST'S PICK. ROCK GIVES *CLUNK* SOUND WHEN STRUCK. THE FIELD.
prIMARY oI Tvpe | COUTERCINGSS DR | PENETRATION BTN | O e o S?TASVSA&LE%?;@;T,E%B,:RE) G%’ pifr TEST BORING DESIGNATIONS FIESIED HOULD Y, 1 AEE, JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURREO.
(N-VALUE) —
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R .
VERY LOOSE @ £R BORING ©EVD IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED T0
GENERALLY SOIL SYMBOL AU N ITS LATERAL EXTENT.
CRANULAR LOOSE 470 1@ S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 18 T0 36 N/a ARTIFICIAL FILL (AF)OTHER SAMPLE IF_TESTED. YIELDS SPT N VALUES 2 102 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NDN-COHESIVE) DENSE 32 TO 5@ THAN ROADWAY EMBANKMENT CORE BORING ST - BHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE puy |MOTTLED (OT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 50 —— -  INFERRED SOIL BOUNDARY SAMPLE o SEVD THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GDDD DRAINAGE.
VERY SOFT el w25 N UN ™) MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 0.25 1:0 2.50 == 7=  INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 198 BPF INTERVENING IMPERVIOUS STRATUM,
SLLTTE’FSI:“‘_Y ME?;;L STIFE : ig fs 85 710 1.2 ) P JAN f;g?ﬂffﬁ;‘w RT - RECOMPACTED TRIAXIAL |COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
M 2 23
(COHESIVE) VERY STIFF 15 70 30 210 1 Tt ALLUVIAL SO BouNDaRy SLOPE INDICATOR SAMPLE ACATTERED CONCENTRATIONS. QUART2 MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 4 25025 DIP & DIP DIRECTION OF O etaLLation CBR - CALIFORNIA BEARING : ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN Si7E ROCK STRUCTURES RATIC SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
T N-V .
O~ sPT N-vALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 it 40 60 208 270 ®  SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 @42 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD $2Nog$ Aiﬁ“ﬁlﬁgEgpggl:&FE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ConRse Fe SILT cLaY AR - AUGER REFUSAL H. - HIGHL Y - MOISTURE CONTENT ; T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR) (€0B.) GR) (CSE. oD3 e sL) €Ly BT - BORING TERMINATED MED. - MEDIUM V - VERY ”UESRATE” CAN BE SCRATCHED BY KNIFE DR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FALLT OR
— - ppen Py — L. - cLaY MICA. - MICACEQUS VST - VANE SHEAR TEST Hal Efﬁé‘ééﬁ%‘é*éﬂﬁi% BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED PP
GRAIN MM 2.0 g g . CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED d
SIZE N 12 2 CSE. - COARSE NP - NON PLASTIC 77 - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED @05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB.HAMMER FALLING 30 INCHES REQUIRED T0 PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TESY ORG. - ORGANIC 24" DRY UNIT WEIGHT POINT OF & GEOLOGIST'S PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
S DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST . THAN @. FOOT PER 63 BLOWS.
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF @ PICK POINT. SMALL, THIN STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FOSS. ~ FOSSILIFEROUS SL'_ SILT'SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY - . , 2 "
GAT) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLI. - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH %‘;2I“LEﬁgHogﬁL:{LYCKDZSEE‘:E‘*SENN‘]%’? A';’;i‘;i‘:fié’;ﬁf’fg g;’%égzgsgz‘ﬁ ?r:tuss DIVIDED BY THE
LL LIOUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY ’
- FINGERNAIL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FLasTIC SEMISOLID; REQUIRES DRYING TO TOPSOIL (TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANGE - WET - D) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING : BEDDING
®D o PLASTIC LIMIT YANCING TOOLS HAMMER TYPE: TERM SPACING IERM THILKNESS BENCH MARK:
BRILL UNITS: FOVANEING TOOLS: MANUAL VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 24 FEET
om_| OPTIMUM MOISTURE - MOIST - @) SOLID; AT OR NEAR OPTIMUM MDISTURE [ cuar anms avtomatic - [7] WIDE 310 10 FEET THICKLY BEBDED 15 - 4 FEET ELEVATION: T
SL_| SHRINKAGE LIMIT 1 vosne o MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.6 - 1.5 FEET ATION: .
[ & conmmuous FLicht aveer CORE SIZE: CLOSE 16 T0 1 FEET VERY THINLY BEDDED 0.03 - 0.16 FEET
CBRY - @ REQUIRES ADDITIONAL WATER TD D : VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 ' HOLLOW AUGERS e - THINLY LAMINATED < 0.008 FEET
PLASTICITY [ eve-ssc [[] waro Facep Fincer ats e INDURATION
E— FOR SEDIMENTARY ROCKS, INDUR S THE HARDENING HE M . LETC.
PLASTICITY INDEX ®D DRY STRENGTH NG-CARBIDE TNSERTS DIMENTAR INDURATION 1 OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC
NONPLASTIC &5 VERY LOW CME-558 [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT [ casve [ ] wr aovencer TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 18-25 MEDIUM PORTABLE HOIST [ racon
E * STEEL TEETH POST HOLE DIGGER MODERATEL Y INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 28 OR MORE HieH 0 [ BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [ rracone * TUNG.-CARB. L] weno eucer
O INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[ core air SOUNDING ROD
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), VANE SHEAR TEST DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. ] O EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

REVISED 02723706




balance_card xls : Balance Sheet

EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT B-4276 COUNTY Stanly 8/22/2008 SHEET 3 OF 14 SHEET
TOTAL .
LINE STATION STATION EXCAV. | ROCK | UNDERCUT | UNSUIT. | SUITABLE [ TOTAL UNDERCUT EARTH| EMBANK. || BORROW [|SUITABLE| UNSUIT. | TOTAL
(UNCL.) |EXCAV.| EXCAV. | EXCAV.| EXCAV. | EMB. | EMB. | EMB. 15% WASTE | WASTE | WASTE
L- 14+50 18+94 6 - - - 6| 2.399 2,399 2,759 2,753 - - B
-Y1TEMP- 10+57 12+00 1,267 - - - 1,267 827 827 951 N 316 - 316
SUBTOTAL #1 1,273 - - - 1273 | 3,226 - 3,226 3,710 2,753 316 - 316
L- 20498 27+50 3,947 700 - - 3,047 513 513 590 - 3,357 - 3,357
-Y3- 10+22 11425 72 - - - 72 14 14 16 - 56 - 56
SUBTOTAL #2 4,019 700 . - 3319 527 - 527 606 - 3.413 - 3,413
DET- 13+34 18+45 1226 - - - 1226 || 1,851 1,851 2,129 903 - - -
DET- 18+45 19+50 - - - - - 1,685 - 1,685 1,938 1,938 - - -
SUBTOTAL #3 1,226 - - - 1226 || 3,536 - 3,536 4,067 2,841 - - -
-DET- 20+95 26+52 26 - - - 26 || 1,830 - 1,830 2,105 2,079 - - -
SUBTOTAL #4 26 - - - 26 || 1,830 B 1,830 2,105 2,079 - - -
Y1- 10+40 11430 592 - - - 592 216 - 216 248 - 344 - 344
REMOVE-DET-| 13+34 18+45 2,675 - - - 2,675 - - - - - 2,675 - 2,675
REMOVE-DET-|  18+45 19+50 1,122 - - - 1,122 - - - - - 1,122 - 1,122
SUBTOTAL #5 4,389 - B - 4,389 216 - 216 248 R 4141 - 4,141
REMOVE-DET-| 20495 26+52 4,097 - - - 4,097 - - - - . 4,097 - 4,097
SUBTOTAL #6 1,097 - - - 4,097 - - - R R 4,097 - 4,097
| !
PROJECT SUBTOTAL 15,030 700 - - 14330 || 9,335 - 9,335 10,736 7,673 11,967 - 11,967
LOSS DUE TO CLEARING AND GRUBBING (750) - - - ol - - - - 750 - - -
WASTE IN LIEU OF BORROW - - - - - - - - - (3,755)| (3,755) - (3,755)
SHOULDER MATERIAL - - 750 - 750 863 863 -
PROJECT TOTAL 14,280 - - - 13,580 || 10,085 - | 10,085 11,599 5,531 - 8,212
EST 5% TO REPLACE TOP SOIL ON BORROW 277
GRAND TOTAL 14,280 700 - - 13,580 || 10,085 - | 10,085 11,599 5,308 8,212 - 8,212
SAY 14,300 - - - 5,850 8,250
ROCK EMBANKMENT (-DET- CONSTRUCTION STA. 18+45 TO 19+50 AND 20+95 TO 26+52) = 4350 TONS
ABC EMBANKMENT (-DET- CONSTRUCTION STA. 18+45 TO 19+50 AND 20+95 TO 26+52) = 1150 TONS
DRAINAGE DITCH EXCAVATION = 20 CY ' '
UNDERCUT EXCAVATION = 950 CY

* EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT. THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA
PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY
May 9, 2007
STATE PROJECT: 33617.1.1 (B-4276)
FEDERAL PROJECT: BRSTP-73(5)
COUNTY: Stanly
DESCRIPTION: Bridge No 33 on NC 73 over Long Creek and
Approaches
SUBJECT: Geotechnical Report - Inventory
PROJECT DESCRIPTION

The site is just west of the city of Albemarle on NC 73 at Long Creek, near where Long
Creek becomes Long Lake. At the current water surface elevation of 465°, there is 600’ to 800 of
water crossing along the alignment. The main channel of Long Creek is located within the span of the
existing bridge, with water depths of about ten feet. Outside of the channel, water depths were
typically one to two feet during the investigation. During low flow periods, these areas may be above
water, although they remain soft, muddy, and wet.

The project begins approximately 491° back from the proposed bridge and ends about 649
feet beyond the proposed bridge. The proposed improvements include a bridge replacement at the
current location, an on-site detour with temporary structure, and improvements for the bridge
approach roadway. The Detour roadway embankments would be placed in water if the lake remains
at its present level. '

The following alignments were investigated:

—L- Station 10+75 to 27+50

-Y1- Station 10+00 to 11+25

-Y2- Station 10+00 to 11+09.66
-Y3- Station 10+00 to 11+50
-Detour- Station 10+90.30 to 26+45

The total length of lines investigated is 3,668 feet.

B-4276

The initial field investigation was conducted in the last two weeks of March 2007. Borings
were conducted with a CME-550 drill machine with an automatic hammer. Standard Penetration
Tests were conducted at selected locations utilizing hollow stem augers. The soil samples were
submitted to the Materials and Tests Unit for laboratory analysis. Additional probes and vane shear
tests were conducted by boat.

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Cut Slopes: There are several hundred feet of cut on both ends of the project where the slopes will be
laid back. At the beginning of the project continuous rock is not expected but boulders may be
encountered, while at the end of the project solid (non-crystalline) rock is likely. This is further
discussed under rock/weathered rock.

Embankment in water: The lake at current level will require placement of embankment fill in water.
The current plans indicate that a rock embankment will be used.

PHYSIOGRAPHY AND GEOLOGY

New London Syncline: The project lies within the boundaries of the Carolina Slate Belt and in the
middle of the New London Syncline. The rock in this area, (Yadkin Formation), tends to be
fractured. The common rock type is meta-sandstone and meta-mudstone of a graywacke. Depth of
weathering can be highly variable.

SOIL PROPERTIES

Residual Soils
Residual soils on the project are predominantly silty clays (A-6) and clayey sandy silts (A-4).
Depth of weathering is uneven but 8 to 10 feet is common.

Artificial/Roadway Fill Soils .
Roadway fill soils are present along the existing roadway. The soil can be described as a
reddish sandy silty clay usually (A-7) with small to cobble sized rock fragments present and coming

from a near by residual soil origin. At the approaches, where the embankments are the thickest, they
are 8 feet thick.

Alluvial Soils
Alluvial soils are present for about 800 feet of the project. They occur on both sides of the
bridge. Depth of alluvium was found to be between several inches to 8 feet in thickness. The alluvial
soils included very little sand, mostly silts, and clays. The thicker deposits are near the main channel.
In the alluvium, under the proposed detour roadway embankments, vane shear tests indicated
the soil to be very weak (between 62 and 83 psf).

3A
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Rock/Weathered Rock

Weathered rock or possibly non-crystalline rock was viswally noted at the beginning and end
of the project during the investigation. Tt runs from Station 12+50 to 14+50 both sides and Station
23+50 to 27+50 left side only. The rock appears weathered and moderately fractured. A boring was
made at Station 12-+50/201t that did not achieve SPT refusal until 10 feet below grade. At the end of
the project at Station 26--50/60Lt, auger refusal occurred at 8 feet above grade.

Wells ‘ ~
One active well is present, at about Station 25+00 -L-, 100Lt,

Respectfully submitted,
Clint Little
Regional Geological Engineer
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SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET STATION | INTERVAL CLASS. LL P.L C.SAND F.SAND SILT CLAY 10 40 200 MOISTURE ORGANIC
$S-1 ciL 26+50 -L- 0.00-1.50 A-6(11) 39 12 9.5 5.6 30.5 54.4 95 87 83 -
SS-2 20LT 12450 -L- 9.50-11.00 A-4(2) 33 7 21.8 28.8 11.2 38.3 100 85 55 -
SS-6 26 RT 18+70 -L- 8.70-10.20 A-4(0) 29 6 33.6 14.7 15.4 36.3 72 52 39 -
§S-7 26RT 18470 -L- | 13.20-14.70 A-4(5) 28 8 6.0 23.6 36.2 34.2 100 97 77 -

*NOTE: Samples 3,4,5 not tested due to insufficient quantity recovered.




