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DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

ROADWAY

SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33457.1.1 (B—4101)

F.A. PROJ. BRSTP-1741(3)

COUNTY _ DAVIDSON

PROJECT DESCRIPTION _BRIDGE 141 OVER SPURGEON CREEK ON SR 1741

INVENTORY

BEGIN DETOUR CONSTRUCTION
~DET- STA. 10+ 00.00

BEGIN TIP PROJECT B-4101
~-L- STA. 17+ 00.00

BEGIN DETOUR BRIDGE
-DET- STA. 14+27.00

—

BEGIN BRIDGE

END DETOUR CONSTRUCTION 4
~DET- STA. 18+76.75

| END TIP PROJECT

\8 —L~ STA.26+50.00

END BRIDGE

-L—- STA. 21 +65.00

~L~ STA. 22+50.00

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

DRAWN BY: LITTLE

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,

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

STATE STATE PROIECT REFERENCE NO. SHEET AL
N.C. B—-4101 1 jio
WBS NO. F.A.PROJ,NO, DESCRIPTION
33457.1.1 BRSTP-1741(3) P.E.
33457.2.1 BRSTP-1741(3) R'W, UTIL
33457.3.1 BRSTP-1741(3) CONST

' 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 (319) 250-4088. NEITHER THE SUBSURFACE PLANS 4AND REPORTS,
NOR THE FIELD BORING LOGS. ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL 4ND 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 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, A4S WELL AS QTHER 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 BIDODING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND OOCUMENTS 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
BEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADOITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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*% DESIGN EXCEPTION REQUIRED FOR VERTICAL ALIGNMENT L~ ST. 00
INCOMPLETE FLANS
NCDOT CONTACT: CATHY HOUSER, P.E. CLEARING ON THIS PROJECT LL BE PERFORMED PRE%&%EF A IE}):ST‘SL,&NS
L ROADWAY DESIGN - ENGINEERING COORDINATION TO THE LIMITS ESTABE%ngDsge ME'?HOD _____.M - }
Y Y Y Prepared In the Offlce ofs Y HYDRAULICS ENGINEER Y DIVISION OF HIGHWAYS N
AT.
GRAPHIC SCALES DESIGN DATA PROJECT LENGTH o & ASSOCIATES, P.C. STATE OF NORTH CAROLINA
50 0 50 100| ADT 2007 = 2,580 LENGTH ROADWAY TIP PROJECT B-4l01 = o6 ML oeheyiing Engincers
ADT 2027 = 4,380 LENGTH STRUCTURES TIP PROJECT B-4101 = 0.016 M1, 2002 STANDARD SPECIFICATIONS
PLANS DHY = 10 % TOTAL LENGTH OF TIP PROJECT B-4101 = 080 ML P— 22
50 0 50 100 D = 55 % RIGHT OF WAY DATE:| _ DAVID C.WALLER, PE :
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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

B-410I 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S 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

18@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

- 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 Tw0O OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-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 IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN @. FOOT PER 60 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,

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

VANE SHEAR TEST

O

N

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

EXTREMELY INDURATED

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
REEDOE, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 188 g ’ g
VERY STIFF CRASLTY (LA MOST W MTERBEDOED FINE SAHD LAERSHOAY PUSTI 476 —————_—— ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPQOSITION p— FINE 70 COARSE GRATN TONEDUS AND FET AMGRPHIC FOCK TraT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
(< 357 PASSING *200) > 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. 35 FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
Al a3 a2 a4 [a5]a6]a7] a1, a2 | 4485 COMPRESSIBILITY NON-CRYSTALLINE COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
GROUP a1, A-2 ROCK” (NCRY SEDIMENTARY ROCK THAT WDULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS.  [A-1-a]A-1-b a-2-4a-2-5la-2-6|a-2-7] e A3 |A6AT SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 TR : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
I St NN NS MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 ASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD N
SYMBOL BS3Sd88segitiit 5\1\:\\:\:\ HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [ T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED CORE_RECOVERY REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED BY TOTAL
BegsRaseG it . & T o e I LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- | ek = PEF;CENTAGE OF MATERIAL ' WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
- : =
: :% g :i oo 1l GZS?SSLAR CLAY PEAT ORGANIC MATERIAL ‘;’;ll’cg SILLOILELAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
. S0ILS o N N FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
* 200 |15 MX |25 MX|1@ MX|35 MX|35 MX|35 MX{3I5 MXI36 MN|36 MN|36 MN|36 MN TRACE OF ORGANIC MATTER 2-3% 3 - 5% TRACE 1-10% HAMMER IF CRYSTALLINE. HORIZONTAL.
LITTLE ORGANIC MATTER 3-5% 5 - 124 LITTLE 16 - 20% )
LIOUID LIMIT 40 x| 41 1 g aax |41 1[40 b |41 an Ja x| 41 o T MODERATELY ORGANIC 5-107 12 - 20% SOME 28 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (OIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
SOILS WITH
PLASTIC INDEX |~ & Mx NP 110 Mx (18 MXJ1I MN (11 MV |18 MX |10 MXJIIMN |11 MN LITTLE OR igHLy | PIGHLY ORGANIC >18% >20% HIGHLY 35% AND ABOVE v SLI) 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 ] [ [} 4 Mx |8 MX[12 MX|16 MX[No MX MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 SIDES RELATIVE TO ONE ANOTHER PARALLEL T0 THE FRACTURE.
USUAL TYPES|STONE FRAGS.|. o | o1 1y OR cLAYEY SILTY CLAYEY ORGANIC Z__ 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 MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WATERIALS | sap  |SAND| CRAVEL AND SaND | SOLLS | SOILS vy _ STATIC WATER LEVEL AFTER _24_ HOURS
EN TG MODERATE E;GNIQDC]‘I\JNTRO’EDZ"UA*S UFERUCK SQUWRSI'%OLDRAQIOD';SQB*DO:EEnggRém EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
. FAIR 1O ew WATER, . OR WATER BEARING STRATA ™MOD.) AN KS, MOST FELDSPARS ARE DULL AN LORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE PERCHED WATER. SATURATED ZONE. OR B DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SUBGRADE O_IUU[_ SPRING OR SEEP WITH FRESH ROCK. e
Pl OF A-7-5 SUBGROUP 1S = LL - 3@ ; Pl OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL )
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAGLINIZATION. 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 p— SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
prIMeRY soiL Type | COTPRCINESS DR |pEnETRATION RESISTENCE PR E S PENGTH R vy fay [EST BORING DESIGNATIONS FIEST LIELD SPT REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) (
& - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED } g
CENERALLY VERY LOOSE < SOIL SYMBOL D evser sorne SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME D e TELPLIE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 15 SHALL COMPARED TO
LOOSE 4 70 10 SS - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
E«Z?E;EZR MEDIUM DENSE 18 T0 30 N/A ARTIFICIAL FILL (AF) DTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 189 BPF LENS - A BODY OF SOIL DR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON—CD:ESIVE) DENSE 38 T0 50 THAN ROADWAY EMBANKMENT —Q CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BT | MOTTLED (MDT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 e~ INFERRED SOIL BOUNDARY SAMPLE  SEV. THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT @ <@.25 : - ™) MONITORING WELL 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
. . _ ; X
GENERALLY SOFT 2704 2.25 10 8.50 =SS INFERRED ROCK LINE e zomeTER RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF. TESTED, YIELDS SPT N VALUES < Jg@ BPF | INTERVENING IMPERVIOUS STRATUM,
SILT-CLaY DI STIFF MR 25 10 1.0 D nSTALLATION 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.
AL "’
eoresIve) VERY STIFF 15 0 30 L TTrew® ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
RD >30 ) SLOPE INDICATOR ALSC AN EXAMPLE. ROCK SEGMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
HA >4 25/825 %T:K& S'D[guggﬁggs”m‘ OF INSTALLATION CBR -RCQILIIOFOSRNIQ EBEARING ROCK HARDNESS EXPRESSED AS A PERCENTAGE
A AMPL. o
TEXTURE OR GRAIN SIZE - -VALUE
ST N 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 18 40 s 200 270 . SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD %NDEE Aifik:;gg":gpg;]:gfs OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Egzﬁff 22:4% SILT cLay AR - AUGER REFUSAL HI. = HIGHLY @ - MOISTURE CONTENT ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
®LDR) (©oB) ©R) ©CoF. 500 & ‘s () Ly BT - BORING TERMINATED MED. - MEDIUM vV - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES T0 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
- SD. SO. CL.- cLAY MICA. - MICACEDUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED S PN
N MM 305 75 X 0.25 2.95 0.005 . ; _ BY MDDERATE BLOWS.
2??; w12 3 20 EZE ) gg:;SEENURATmN TEST ;"‘F?D: Ng:”:fgflg g‘l UN‘;%“L:?S:TD MEDIUM CAN BE GROOVED OR GOUGED 0.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) GPT) - NUMBER OF BLOWS (N OR BPF)OF
. HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB.HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST ORG. - ORGANIC "%~ DRY UNIT WEIGHT o A 2 INCH DUTSIDE DIAMETER SPLIT SPODN SAMPLER, SPT REFUSAL 15 PENETRATION EQUAL TO OR LESS
SOIL NOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEGLOGIST'S PICK. THAN 01 FOOT PER €@ BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION - P. - SAPROLITIC CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION VIDE FO ;- F"]?‘}_ID RATIO gg . sizn g:NTDIv SOFY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH DF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
: g . ’ OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE.
(SAT) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK DUALITY DESIGNATION (SROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY
W | Lioup LMt FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSLRE. CAN BE SCRATCHED READILY BY T O S Lol A STRATUM EOUAL TO OR CREATER THAN 4 INCHES DIVIDED BY THE
PLASTIC FINGERNAIL. .
RANGE CWET - SEMISOLID; REOUIRES DRYING TO EGUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ATTAIN OPTIMUM MOISTURE
®n
P FLASTIc LT DRILL UNITS: ADYANCING TOOLS: HAMMER TYPE: 1ERM SPALING VERY %Efﬁ_v BEDDED IEJE%EMEETS'S BENCH MARK: BL-4
OPTIMUM MOISTURE - MOIST - ) SOLID: AT OR NEAR OPTIMUM MOISTURE automatic  [] manvaL VERY WIDE MORE THAN 10 FEET THICKLY BEDDED 15 - 4 FEET 22+49.93 -L-
oML [ ciar eits WIDE 3 10 18 FEET . ELEVATION: 783.30 FT
D MOBILE B- THINLY BEDDED 016 - 1.5 FEET 14.95" L.T. L : . .
SL_| SHRINKAGE LIMIT _ MODERATELY CLOSE 170 3 FEET
[ & contmuous FLiskT aucer CORE SIZE CLOSE 8.16 TO 1 FEET VERY THINLY BEDDED 0.83 - 016 FEET :
- DRY - @ REQUIRES ADDITIONAL WATER T0 ! VERY CLOSE LESS THAN 846 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE [ e [ e voLow aucers e i THINLY LAMINATED < 8.808 FEET
PLASTICITY [ cre-ssc [ waro Facen Finser eits [ INDURATION
— FOR SEDIMENTARY ROCKS. INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (D DRY STRENGTH (] runs.-careioe mserts
NONPLASTIC -5 VERY LOW CME-556 Z R FricBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT CASING W/ ADVANCER TR GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY . MEDIUM :
Lo L RCTIONTY ‘256 ZDSR MORE HIGH [] porveeLe Hotst ] wicome * STEEL TEETH [} posT HoLe DIsoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB. [ ] wanp aucer
O SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
1 core ait DIFFICULT TO BREAK WITH HAMMER.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY
April 12, 2006
STATE PROJECT: 33457.1.1 (B-4101)
FEDERAL PROJECT: BRSTP-1741(3)
COUNTY: Davidson
DESCRIPTION: Bridge No. 141 over Spurgeon Creek
On SR 1741 (Walburg — High Point Road)
SUBJECT: Geotechnical Report - Inventory
PROJECT DESCRIPTION

The project is located in northeastern Davidson County, west of High Point. The project
consists of a bridge replacement with an on-site detour. This report addresses the roadway
approaches for the replacement bridge plus the detour roadway. The alignment runs west to east from
Station 17+00 to 26+50 —L- and 10+00 to 18+76.75 -DET-, for a total length of lines investigated of
1826.75 or 0.346 miles.

The Geotechnical investigation consisted of four Standard Penetration Test (SPT) borings for
the bridge foundation and one hand auger boring with Vane Shear Tests and two undisturbed (Shelby
Tube) samples obtained by hand. An additional boring obtained for the preliminary planning
documents is also included. It was located very close to boring EB1-A and is labeled “PDEA” on the
plan and profile sheets. The PDEA boring was conducted in May 2004 with 8” Hollow Stem augers,
the remaining borings were conducted in February 2006 with “NW” casing, roller cone, and water.

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Alluvial Soils: The alluvial soils on the western approach are very soft and saturated. The worst area
is within the area delimited as wetlands on the roadway plans. The soils would not support the drill
rig. Tests indicate the soils are weak and compressible. The AASHTO classification is A-7-5. The
Group Index is 18 to 35 and the fines content is 78 to 91%.

PHYSIOGRAPHY AND GEOLOGY

The project is located in the piedmont region of North Carolina, within the Charlotte Geologic
Belt. The rock units in the area are mapped as metamorphosed mafic igneous rocks and meta-granite.
No rock cores were obtained during the investigation. Samples of saprolite were consistent with the
mapped units. Elevations on the project range from highs of about 790 feet at either end, about 775
across the floodplain, and 768 in the stream channel.

SOIL PROPERTIES

Residual Soils

Residual soils occur below the alluvium and outside of the floodplain area. They were
described as:

1) Olive-tan-brown micaceous silty or clayey sand with vertical foliation probably derived from mafic
metavolcanics (altered basalts)
2) Tan-white or red-brown silty sands that appear granitic in nature.

The granitic soils were predominant. On the western approach, the residual soil layer was thin (2-4”)
and graded quickly to weathered rock. The soils were deeper on the eastern approach (20’ to 30”)
and terminated abruptly on rock.

Artificial/Roadway Fill Soils

Existing fill soils average ten feet in height across the floodplain. They were described as red-
brown medium stiff silty clay.

Alluvial Soils
The majority of the floodplain falls on the western side of the stream but alluvial soils were
noted in the End Bent Two borings. Please refer to the section on Areas of Special Interest.

GROUNDWATER

Static groundwater was measured in the boreholes between elevations 770 — 775. Water was
on the ground surface in the wetland area (Station 12+00 to 14+00 —-DET-).

Respectfully submitted,

e~

Clint Little
Regional Geologist



PRoJECT BAL0Y

COUNTY  DAVIDSON

Volwne in (b Yads =

EXCAVATION EMBANKMENT | WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE jj TOTAL ROCK EARTH EMBANK. BORROW | SUITABLE UNSUIT.
UNCLASS. UNCLASS. | UNCLASS. ) 15 % '
SUMMARY NO. 1
DETOUR (-L- 17424 TO 21+50) 27 27 2395 2395 2755 2728
TOTAL SUMMARY NO. 1 27 27 2395 2395 2755 2728
SUMMARY NO. 2
DETOUR (-L- 22+35 TO 25+25 i 177 177 411 411 473
TOTAL SUMMARY NO. 2 ‘ 177 177 41 41 473
SUB-TOTAL (SUMMARY 1 THRU 2) 204 204 2806 2806 3228
EST. BORROW FOR SHOULDER CONST. | 207 207 239
DETOUR TOTALS | 204 204 3013 3013 3467
SUMMARY NO. 3
-L-17+00 TO 21+00 LEFT 4 4 88 88 102
TOTAL SUMMARY NO. 3 4 4 88 88 102
SUMMARY NO. 4
-L-17+00 TO 21+00 RIGHT 16 16 658 658 757
TOTAL SUMMARY NO. 4 16 16 658 658 757
SUMMARY NO. 5
-L- 21+00 TO 21+65(BRIDGE) 0 0 278 278 320
TOTAL SUMMARY NO. 5 0 0 278 278 320
SUMMARY NO. 6
-L- 22+50(BRIDGE) TO 24+00 0 0 614 614 707
TOTAL SUMMARY NO. 6 ‘ 0 0 614 614 707
SUMMARY NO. 7
-L- 24+00 TO 26+50 LEFT 5 5 1 1 2 3
TOTAL SUMMARY NO. 7 5 5 1 1 2 3
SUMMARY NO. 8
-L- 24+00 TO 26+50 RIGHT 14 14 159 159 183
TOTAL SUMMARY NO. 8 14 14 159 159 183
SUB-TOTAL (SUMMARY 3 THRU 8) 39 39 1798 1798 2071 3
EST. BORROW IN LIEU OF WASTE -3
-L- TOTALS 39 39 1798 1798 2071
SUMMARY NO. 9 ;
DETOUR REMOVAL(-L- 18+50 TO 21+50) | 2181 2181 0 0 0 2181
TOTAL SUMMARY NO. 9 2181 2181 0 0 0 2181
SUMMARY NO. 10 |
DETOUR REMOVAL(-L- 22+50 TO 25+50) | 420 420 30 30 35 385
TOTAL SUMMARY NO. 10 ' 420 420 30 30 35 385
l
SUB-TOTAL (SUMMARY 9 THRU 10) 2601 2601 30 30 35 2566
DETOUR REMOVAL TOTALS 2601 2601 30 30 35 2566
PROJECT TOTALS 2844 2844 4841 4841 5573 2566
ESTIMATE 5% TO REPLACE TOPSOIL IN
BORROW PIT
GRAND TOTAL 2844 2566
SAY 2850 2600

ADDITIONAL UNDERCUT = 1000 CY
SELECT GRANULAR MATERIAL = 1500 CY
DDE=30CY

SHeer 2 of IO
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PROJECT REFERENCE NO. SHEET NO.
880 B-4101 5
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8 0 PROJECT REFERENCE NO. SHEET NO.
9 B-4101
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
880 Proj. Sample No. ST-1 1 INCOMPLE['E PLANS
Proj. Sample No Lab. Sample No. 728879 DO NOT USE FOR R/W ACQUISITION
Lab. Sample No. Retained #4 Sieve Y
Retained #4 Sieve Passing £10 Sieve % 100 PRELIMINARY PLANS |
Passing #10 Sieve A 99 DO NOT USE FOR CONSTRUCTION
870 Passing, £4¢ Sieve 2 89
Passing %200 Sieve
SOIL MORTAR - 106%6
SOIL MORTAR - 100% Coarze Sand Ret Y 4.1
840 Coarse Sand Ret - #66 Fine Sand Ret - 27 % 11.1
Fine Sand Ret - 2270 Silt 0.05 - 0.005 mm % 362 860
Silt 6.05 - 6.003 mm % 8.6
Clay -2 0.003 mm %
Passing 40 Sieve (, 7
8 5 o Pagsing #200 Sieve
T L.L. 33 850
1 P.1 21
AASHTO Classification &SHT(" Classification 44\“»7;:\.(22 )
Station Shlh(in 2(:4.‘_’ 3L~
840 SEFSET OFFSET 57'LT. 840
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PROJECT B-4101
COUNTY DAVIDSON

SECTION THROUGH EBI-A & EBI-B
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M & T Form 503

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

T. L P. No. B-4101
REPORT ON SAMPLES OF SOILS FOR QUALITY
Project 3345711 County DAVIDSON Owner
Date: Sampled  2/8/06 Received  2/10/06 Reported 2/14/2006
Sampled from By C C MURRAY
Submitted by N WAINAINA 1995 Standard Specifications

Yo
M & T Form 503 -
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY :
MATERIALS & TESTS UNIT
SOILS LABORATORY

728287 TO 728294

3/6/06
TEST RESULTS
Proj. Sample No. SS-1 SS-2 SS-3 SS-4 SS-5 SS-6
Lab. Sample No. 728287 728288 728289 728290 728291 728292
Retained #4 Sieve % 1 - - - - -
Passing #10 Sieve % 95 99 99 99 97 97
Passing #40 Sieve % 71 87 92 92 81 80
Passing #200 Sieve % 40 56 46 43 30 55
MINUS NO. 10 FRACTION

SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 35.3 19.4 17.6 16.3 32.5 23.7

Fine Sand Ret - #270 % 27.4 31.7 46.4 50.7 43.1 23.7

Silt 0.05 - 0.005 mm % 18.9 28.5 27.9 28.9 « 20.3 22.0

Clay < 0.005 mm % 18.4 20.4 8.2 4.1 4.1 30.6
Passing #40 Sieve % - - - - - -
Passing #200 Sieve % - - - - - -
L. L. 37 38 36 35 31 33
P. L 13 12 NP NP NP 15
AASHTO Clagsification A-6(2) A-6(5) A-4(0) A-4(0) A-2-4(0) A-6(5)
Station 22453 22+53 22+53 22+53 22+53 21458
OFFSET 1I5LT 15 LT 15LT I5LT 15LT 14 LT
ALIGNMENT L L L L L L
Depth (Ft) 5.80 10.80 15.80 30.80 11.00

to 7.30 12.30 17.30 32.30 12.50

T. 1. P. No.
REPORT ON SAMPLES OF SOILS FOR QUALITY
Project 3345711 County DAVIDSON Owner
Date: Sampled  2/8/06 Reccived 2/10/06 Reported 2/14/2006
Sampled from By C C MURRAY
Submitted by N WAINAINA 1995 Standard Specifications
728287 TO 728294
3/6/06
TEST RESULTS
Proj. Sample No. SS-7 SS-8
Lab. Sample No. 728293 728294
Retained #4 Sieve % - -
Passing #10 Sieve % 100 97
Passing #40 Sieve % 99 80
Passing #200 Sieve % 71 52
MINUS NO. 10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 59 25.5
Fine Sand Ret - #270 % 31.7 25.7
Silt 0.05 - 0.005 mm % 35.9 20.1
Clay < 0.005 mm Y% 26.6 28.6
Passing #40 Sieve Y% - -
Passing #200 Sieve % - -
L. L. 35 33
P. 1. 10 13
AASHTO Classification A-4(6) A-6(4)
Station 21+63 21+63
14 RT 14 RT
Hole No. L L
Depth (Ft) 10.60 15.60
to 12.10 17.10

cc: CCMURRAY
Soils File

Soils Engineer

Page 1

Soils Engineer



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

T.I.P. No. B-4101

REPORT ON SAMPLES OF SOILS FOR QUALITY

Project 33457.1.1
Date: Sampled 3/20/06

Sampled from BRIDGE
Submitted by R PRIVETTE T-4926

County DAVIDSON Owner
Received 3/31/06 Reported 04/04/06
By CBLITTLE
1995 Standard Specifications

728879 TO 728879
4/5/06
TEST RESULTS
Proj. Sample No. ST-1
Lab. Sample No. 728879
Retained #4 Sieve Y% -
Passing #10 Sieve % 100
Passing #40 Sieve % 99
Passing #200 Sieve Yo 89

MINUS NO. 10 FRACTION

SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 4.1

Fine Sand Ret - #270 % 11.1

Silt 0.05 - 0.005 mm % 36.2

Clay < 0.005 mm % 48.6
Passing #40 Sieve % -
Passmg #200 Sieve % -
L.L. 53
P. L 21
AASHTO Classification A-7-5(22)
Station 20+25
OFFSET 57TLT
Hole No.
Depth (Ft)

to

cc: RLPRIVETTE
STEVE BROWN
STEVE WIRTH
CHRIS CHEN
Soils File

Soils Engineer

&

M & T Form 503

Page 1
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/0

M & T Form 503
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY
T.1. P. No.
REPORT ON SAMPLES OF SOILS FOR QUALITY
Project 33457.1.1 County DAVIDSON Owner
Date: Sampled 3/20/06 Received 4/17/06 Reported 4/19/06
Sampled from By CBLITTLE

Submitted by R L PRIVETTE T-4927 1995 Standard Specifications

729274 TO 729274
4/25/06
TEST RESULTS
Proj. Sample No. ST-2
Lab. Sample No. 729274
Retained #4 Sieve % -
Passing #10 Sieve % 100
Passing #40 Sieve % 100
Passmg #200 Sieve Y% 92

MINUS NO. 10 FRACTION

SOIL. MORTAR - 100%

Coarse Sand Ret - #60 % 1.0

Fine Sand Ret - #270 % 12.9
Silt 0.05 - 0.005 mm % 51.7
Clay < 0.005 mm % 34.3
Passing #40 Sieve % -
Passing #200 Sieve % -
L.L. 48
P.1. 18
AASHTO Classification A-7-5(20)
Station 20+25
OFFSET 55
ALIGNMENT L
Depth (Ft) 2.00
to 4.00
cc: RLPRIVETTE
STEVE BROWN
STEVE WIRTH
CHRIS CHEN
Soils File

Soils Engineer

Page 1




