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PROJECT REFERENCE NO. SHEET ND.
; NORTH CAROLINA DEPARTMENT OF TRANSPORTATION U-36I5B (34962.1.01) 2
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
™
SUBSURFACE INVESTIGATION
SOILL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
‘ SOIL._DESCRIPTION GRADATION ROCK_DESCRIPTION TERMS AND DEFINITIONS
P WELL GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE, HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL, AN INFERRED R
; SOIL 15 CONSIDERED T0_BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR EATHERED EARTH MATERIALS UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALS0 ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
‘ THAT CAN NTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN PODRLY GRADED! SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN 8.1 FOOT PER 60 BLOWS. |AQUIFER - A WATER BEARING FORMATION OR STRATA.
5 106 BLOWS PER FOOT ACCORDING T0 STANOARD PENETRATION TEST (AASHTD T206, ASTH D-15861. SOIL GAP-GRADED. - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. IN NON-COASTAL PLAIN MATERIAL» THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE | .
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAING OF WEATHERED ROCK. ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
i CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOMS: ARGILLACEDUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
: AS MINERALOGICAL cor:)ss;::on. AR, 51RUCTU::E'DDPELDASHCI"' Eec Ea:wm ESSAQEE&SR];JBSEUSS?SDSERs?aﬁﬁoé’g“ GRAINS 1S DESICNATED BY THE TERYS: ANDLLAR WEATHERED \'»"Z/’Q'/Zn NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
EAT SHE, BRI SHTY LA, WST WTH TE FINE SHD LUERS.IOAY USTL 476 ROCK R =25=71 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 CRYSTALLINE 25 < FINE 70 COARSE GRAIN TONCOUS AN FETAMORPHIC ROCK THAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
; CLASS. (2 35% PASSING "26@) 1> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
‘ FINE 0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
: GROUP At a3 a-2 A4 [a5[a6] a7 a a2 |[A4AB COMPRESSIBILITY NON-CRYSTALLINE GEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Tvpg |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, a-2-6la-2-7 "5l a3 (A6 A7 SLIGHTLY COMPRESSIBLE LIDUID LIMIT LESS THAN 31 ROCK tNCR) =] INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. | oF stoeE,
: NN MODERATELY COMPRESSIBLE L10uID LIMIT EQUAL TO 31-52 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD FCOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY T0
SYMBOL Py i N NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 ESCEP[;IMENT ARY ROCK [ | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED O Ay e “,flfN ANLDTE?‘PRES'QETD" e R AL
SHELL BEDS, ETC.
“ PAISSING SILT- | ik = s ERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
AR L 58 MX GRANUL AR ’ ANULAR  SILT ~ CLAY .
Y AD - Jo0 MKISO X |51 it SoiLs cons | PEAT ORGANIC MATERIAL so-s SOILS OTHER MATERIAL ROCK FRESH, CR EW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER T e e o w8 R F
K % 208 |15 MX[26 MX|1® MX35 MX{35 MX{35 MX|35 MX|38 MN |36 MN|36 MN|3§ MN TRACE OF ORGANIC MATTER 2 - 3% 3 - 6% TRACE 1 - 1o FRESH K H, CRYSTALS BRIGHT, Fl d DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
: LITTLE ORGANIC MATTER 3 - 51 5 - 121 LTTLE 18 - 207 HAMMER IF CRYSTALLINE. HORIZONTAL.
| L1GUID LIMIT 4@ MX[ 41 MN |40 Mx [41 HN |48 x| 41 o |40 Bx] 41 e SOILS WITH MODERATELY DRGANIC 5 - 10% 12 - 204 SOME 20 - 35:4 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 NOEX | & Mx NP 1o Mx 10 Mxfn v [ m f16 M e mxf e [ | CTrTiE oR jioHLy | HIGHLY DRGANIC ey 201 HIGHLY 357 AND ABOVE W SLI CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF JHE LING OF DIP, MEASURED CLOCKWISE FROM NORTH.
: OF A CRYSTALLINE NATURE,
GROUP FNDEX 2 8 3 x | 8 Mx {12 ux|is mx|no ux|  MODERATE ORGANIC FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
48 AMOUNTS OF SOILS CROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTD ROCK UP TO EIES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
ua;u:;J TYPES zméLFm& FINE | SILTY OR CLAYEY sty | cavey DRGANIC VAR WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR LISSILE . n PROPERTY OF SPLITTING ALONS CLOSELY SPACED PARALLEL PLANES
OF MAJOR . CRYSTALS ARE DULL AND DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A 3
SAND| ORAVEL AND SAND soiLs | sons MATTER h 4 STATIC WATER LEVEL AFTER _24
R HOURS
: x;E::‘F;; SAND i MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
: y \Zpu MO GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
: . S 8 EXCELLENT 70 GOOD - car 1o poor | PR 10| poor | wswriesie PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA L e s
POOR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT L
SUBGRADE O~ SPAING OR SEEP WITH FRESH ROCK FLOOD PLAIN (FP)~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
—7- - - ' THE STREAM. '
5 Pl OF A-7-5 SUBGROUP 1S <X LL - 3@ ; PI OF A-7-6 SUBGROUP IS > LL - 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  |.ECRMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
! COMPACTNESS OR RANGE DF STANDARD RANGE OF UNCONFINED ROADHAT EMBANKMENT (RE} 1 CPT SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD. . :
PRIMARY SOIL TYPE PENETRATION RESISTENCE CDMPRESSIVE STRENGTH AT EMBA NT (RE oe1 ot TEST BORING IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.
CONSISTENCY (N-VALUE) (TONS/FIZ ) WITH SOIL DESCRIPTION A DESIGNATIONS "
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED DR STAINED,ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED : g ocK W @
CENERALLY VERY LOOSE “ SOIL SYMBOL D auser sorig (SEV.) IN STRENGTH 7D STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ']'TEngMES nng‘i};E;ITKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
GRANULAR LOOSE 470 18 §S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. : .
o MEDIUM DENSE 18 To 3@ N/A ARTIFICIAL FILL (AF)OTHER SAMPLE IF_TFSTED, YIELDS SPT N VALUES 5 108 BFF LENS - A BODY OF SOIL OR ROCK THAT THING OUT IN ONE OR MORE DIRECTIDNS.
: BORING. R
(NON-COHESIVE) VEgsNSENSE 32 10 50 THAN ROADWAY EMBANKMENT C} CORE BOR ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEWENTS ARE DISCERNIBLE pu7 | HOTILED G1OT4- ;Sgiﬁ‘é?%&”zgﬂI(‘)‘;T';NZP EL?KDEFDQ’OER%%LIE%SRS- MOTTLING IN
>se — == INFERRED SOIL BOUNDARY SAMPLE  SEV. THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONS ROCK .
VERY GDFT @ a2 ™) 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
GENERALLY SOFT 270 4 8.25 10 0.50 =7 INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE TESTED, YIELDS SPT N VA <199 BPF INTERVENING IMPERVIOUS STRATUM.
f{’:\-&f}:ﬁ* ”EE}LI‘;‘F STIFF g };g :35 25 Tg 12.a e L o A mggfﬁgfw RF - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK,
N i VERY STIFF e ; ;o 2 erwayt ALLUVIAL SOIL BOUNDARY CLope OCATOR SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S R0CK OUALITY DESIGNATION (RGD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD et | o O & DIP DIRECTION OF O I\lA'grALLZT]UN CBR - CALIFORNIA BEARING ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
; TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
()~ SPT N-VALUE ) R
_ . SOUNDING ROD VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES w RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
P ) o > % oo aos D P Rerusa SEVERAL HAND BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
. X SILL - AN INTRUSIV
OPENING 476 290 oAz 028 ao7s RIS ABBREVIATIONS HARD R FE OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Coanet. e SILT cLay AR - AUGER REFUSAL HI, - HIGHLY : w - MOISTURE CONTENT - : TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROEKS,
(BLDR.) (OB (R con 30 i L) L) BT - BORING TERMINATED MED, - MEDIUM V - VERY MODERATELY CAN BE BCRATCHED BY KNIFE OR PICK, GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT REBLLTS FROM FRICTION ALONG A FAULT OR
. SD. . » oL - oLay MICh. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SLIP PLANE
GRAIN MM 305 75 2.8 2.25 .85 8.005 CPT - CONE PENETRATION TEST MDD, ~ MODERATELY WEA. - WEATHERED BY MODERATE BLOWS.
sizE N 12 3 ‘ CSE. - COARSE , NP - NON PLASTIC 7Y - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK PDINT. STARDARD :fgigg“gmlggs;g‘?ﬁgi;g“;ﬂngglSTTD“';%%’SSE? R et R O L WITh
SOIL MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST ORG. - ORGANIC 747 ORY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS 7O PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EDUAL TO OR LESS
OIL WOISTORE SCALE FIELD MOTSTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEDLOGIST'S PICK. THAN 0.0 FOOT PER 80 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATID 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 A PICK POINT. SMALL, THIN SIRATA CORE PECOVERY, ISREL,) - TOTAL LENGTAL OF STRATA MATERIeL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY F08S, - FOSSILIFEROUS SL. - SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. .
GAT) 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 ?g*;:l“LEONgHOg?-;&KDZSE‘ESSJ;‘S’"JE’L‘:E;‘g;iﬁ‘fzg&fofg ;J“é;gnggsgmisa ?:JCHES DIVIDED BY THE
LL . | LiouD LMt . FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAM BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC FINGERNAIL.
SEMISOLID; REQUIRES DRYING TO s, - 5 LY CONTAINING ORGANIC MATTER,
RaxGE - WET - ) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON _SUBJECT PROJECT FRACTURE SPACING BEDDING 10PSOIL (T8 - SURFACE SOILS LSUALLY RGANIC MATTER
pLL L PLASTIC LIMIT TERM THICKNESS
ER TYPE: IERM G :
} DRILL UNITS: ADYANCING TOOLS: HAMMER TYPE: vERy e MOREQTE% ceer VERY THICKLY BEDDED s 4 FEET BENCH MARK
omM_| OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE 0 W cvovate i Hewa o HORE Trat 1 THICKLY BEDDED 15 - 4 FEET .
SL|. SHRINKAGE LIMIT . MOBILE B- 5T CLAY BITS MODERATELY CLOSE | TO 3 FEET THINLY BEDDED Q.16 - 1,5 FEET ELEVATION: FT.
. - B & conmnuous FLIoHT AusER CORE SIZE CLOSE 6.16 T0 1 FEET VERY THINLY BEDDED 0.03 - Q.16 FEET
REQUIRES ADDITIONAL WATER TO ' " THICKLY LAMINATED 2.008 - 0.03 FEET NOTES:
- DRY - O} ] sest VERY CLDSE LESS THAN @48 FEET
ATTAIN OPTIMUM MOISTURE B s ouov ausers = - THINLY LAMINATED < 9,808 FEET -
- FLASTICITY B e [ varo raceo enocr ars L FOR SEDII INDJRATIOEN TERIAL BY CEMENTING, HEAT, PRESSURE, ETC
PLASTICITY INDEX D) oRY STRENGTH ] rune-conpioe mserrs MENTARY ROCKS. INDURATION 1S THE HARDENING OF THE MATERIAL NTING, HEAT, LETC.
NONPLASTIC : 8-5 VERY LOW (] cre-sse [+ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 5-15 SLIGHT D CASING D W/ ADVANCER HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
ED. PLASTICITY - EDIUM :
MIBH PLASTICITY 25 o " [ [] rporteeLE Hoist [ vmcone_ +sveeL TeeTH [} rost woLe Discer MODERATELY INDURATED GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
" 28 OR MORE HeH W [ wavo evcer BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR O 0 [ sounoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT D VANE SHEAR TEST DIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC, ARE USED TO DESCRIBE APPEARANCE. O O O EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.
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SHEET 3
34962.1.1 (U-3615B)

Areas of Special Geotechnical Interest
1)  Highly Plastic Clay Soils: Occurrences of highly plastic clay soil are noted below:

2 Alignment Station Offset
-L- 193+50 50LT
STATE OF NORTH CAROLINA - 208450 45 LT
DEPARTMENT OF TRANSPORTATION -L- 223+00 65 LT
Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett -L- 255+50 45 RT
GOVERNOR SECRETARY -L- 290+30 47 RT
-L- 293+00 40 LT
March 8, 2007 | -L- 296+00 35LT
-L- 302+25 46 RT
STATE PROJECT: 34962.1.1 (U-3615B) -L- 305+00 40 RT
FEDERAL PROJECT:  STP-1820(2) -L- 311400 47RT
COUNTY: Guilford -L- 312+85 60 RT
-L- 314+55 50 RT
DESCRIPTION: SR 1820 (Skeet Club Rd.) from west of SR 1818 (Johnson St.) to NC 68 - 319400 40 RT
(East Chester Dr.) -L- 324+00 ’ 40 LT
SUBJECT: Geotechnical Report — Inventory -L- 334+00 40 RT
’ -L- 341+50 60 RT
Project Description
This project consists of widening Skeet Club Rd. (SR 1820, -L- Sta. 165+00 to Sta. 348+16) from 2)  Crystalline Rock: Crystalline rock was encountered in the following borings:
two lanes to four lanes with medians and turn lanes. The project begins just west of the intersection of ‘ )
Skeet Club Rd. (SR 1820) and Johnson St. (SR 1818). The widening generally is proposed to the right . .
of the existing roadway. The existing bridge over Oak Hollow Lake will be replaced (see Plan Sheet A_l_lf_‘ml‘t 51%1%’10 _(%_fsl%cr
No. 9). | . L- 180+00 S0LT
The geotechnical field investigation was conducted during the period of June through September, _i_ }g;:gg ig i:i:
2005. The Geotechnical Engineering Unit’s drill crew was used to drill, sample, and log the majority of L- 192400 38 LT
the borings in this report. The Geotechnical Engineering Unit used an ATV-mounted CME-45C with I- 193+50 50 LT
an automatic hammer during the investigation. Trigon Engineering was contracted to drill, sample, and - 203+50 10 LT
log a small portion of the project. Trigon used an ATV-mounted B-57 drill machine with a manual - 208+50 45 LT
hammer. Standard Penetration Tests were performed in selected borings and additional borings were - 210+00 50 RT
advanced using continuous flight augers. Representative soil samples were collected for visual L~ 214+88 48 RT
classification in the field and for laboratory analysis by the Materials and Tests Unit. L 240+40 90 RT
-L- 265+90 52 RT

The following alignments, totaling 3.7 miles, were investigated. Subsurface soil profiles, or

cross-sections, of these alignments are included in this report. ,
Physiography and Geology

Line Station The project is located in the Piedmont area of North Carolina. A mixture of single-family homes,
-L- 165+00 to 348+16 apartments, churches, businesses, and wooded areas are located along the project corridor. The terrain is
-Y30- 13+36 to 21+55 slightly rolling. Geologically, the project is located within the Carolina Slate Belt. Soils are derived from

-Y36- 12400 to 18+38 the weathering of the underlying bedrock which is composed of granite, gabbro, and diorite intrusions
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34962.1.1 (U-3615B)

which have been metamorphosed. These rock units are generally foliated, and trend in a northeasterly
direction.
Soil Properties
Soils encountered at the project site include roadway embankment soils, artificial fill soils, alluvial
sediments, and residual soils.

Roadway embankment soil occurs in several locations on the project. The existing embankments
are generally three to five feet in height.

Artificial fill soil occurs in a soil dam right of -L- Sta. 333+00. The soil consists of up to four feet
of brown and gray, stiff, moist, highly plastic silty clay (AASHTO classification of A-7-6). The fill soil
overlies residual silty clay soil (A-7-6).

Alluvial soils occur in narrow stream channels which cross the -L- alignment, and beneath the
adjacent roadway embankments. Alluvial soils also occur as sediment deposits in Oak Hollow Lake.
The alluvial soils are approximately 3 to 6 feet thick, and consist of very soft to medium stiff, wet,
sandy silt (A-4) and sandy clay (A-6), and very loose, silty sand (A-2-4).

The residual soils are derived from the in-place weathering of the underlying metamorphosed
granite, gabbro, and diorite bedrock. Clay soil is the most common soil in the project area. These clay
soils are generally medium stiff to stiff and consist of sandy clay and silty clay (A-6, A-7-5, and A-7-6).
Significant amounts of medium stiff to hard, moist, sandy silt (A-4) are also present.

Residual, highly plastic “cap” clays occur at the ground surface over several areas of the project.
Areas containing highly plastic soils (plasticity indices of greater than 25) are listed above in the section
“Areas of Special Geotechnical Interest”.

: Rock Properties
Weathered rock and crystalline rock occur in several areas of the project. The weathered rock is
derived from the underlying Carolina Slate Belt bedrock and ranges from 3 to 6 feet in thickness. The
crystalline bedrock consists mostly of metamorphosed diorite.

Groundwater
Groundwater was encountered in numerous borings. When present in residual soil, groundwater
was determined to be 3 to 13 feet below the ground surface. Groundwater is shallow in alluvial
floodplain soils, generally occurring 2 to 3 feet below the ground surface. ‘Surface water elevation in
Oak Hollow Lake varied from approximately 800 to 802’ during this investigation. Based on this
investigation, groundwater is not anticipated to cause problems during construction.

Prepared by,

Thomas P. Moorefield
Project Geological Engineer
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CONE PENETROMETER RESULTS
NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION

# of Values 43

Avg CBR 36.6

Wghtd Avg.] 137

Max CBR 100+

PROJECT NO. [34962.1.1 GEOLOGIST N. D. Mohs
PROJECT ID U-3615B GEOTECHS 0.0
ROUTE Skeet Club Rd. :
JICOUNTY Guilford (FILE| 0.0 [
254+00 RAW
40' RT 2'CUT
Datum=_ 0 11/29/06
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96100
0 '\ } I T T T T ¥ T T
interval “\:. !
0.0 to 0.0 ' 5 -\. .....................................................................................................................
# of Values 0 | .
Avg CBR | #piviol Al
Wghtd Avg.|#pivio 10 9 """""""""""""""""""""""""""""" R s E s H At A At R S S
Max CBR o] b
Min CBR 0.0 é 15 - 'r*.i -----------------------------------------------------------------------------------------------------------------------
S 'y
o e
Interval 8 20 i ‘ .......................................................................................................................
0.0 to 39.7 ®

Min CBR 45
257+00 RAW
40' RT 3'CUT
Datum = ‘ 0 11/29/06
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval 0e : : : .
0.0 to 0. -
# of Values 0
Avg CBR [#Divroi

Wghtd Avg. | #piviol

Max CBR 0.0

Min CBR 0.0

Interval
-110.0 to 364

# of Values 15

Avg CBR 5.0

Wghtd Avg.| 49

Max CBR 7.0

Min CBR 3.6

Depth (in)

CONE PENETROMETER RESULTS

Waghtd Avg.|#piviol

Max CBR 0.0

Min CBR 0.0
Interval
0.0 to 37.3

# of Values 34

Avg CBR 21.8

Waghtd Avg.] 114

Max CBR 49.6

Min CBR 26

Depth (in)

NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION Page 50
PROJECT NO. [34962.1.1 GEOLOGIST N. D. Mohs
PROJECT ID U-3615B GEOTECHS 0.0
ROUTE Skeet Club Rd.
COUNTY Guilford ((FILE| 0.0
259+50 RAW
40' RT 2'CUT
Datum = 0 11/29/06
CBR Value‘
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval
0.0 to 0.0
# of Values 0
Avg CBR {#DIvrol

288+00
40' LT
Datum = 0]

Interval
00 to 0.0

# of Values 0

Avg CBR  |#pivior

Wghtd Avg [#pivrol

Max CBR 0.0

Min CBR 0.0

Interval
0.0 to 37.8

# of Values 25

Avg CBR 11.6

Wghtd Avg.| 8.1

Max CBR 18.1

Min CBR 1.9

RAW
1'CUT
11/30/06
CBR Value

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72

76 80 84 88 92 96 100

Depth (in)






CONE PENETROMETER RESULTS CONE PENETROMETER RESULTS

NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION ! NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION Page 51
PROJECT NO. 134962.1.1 GEOLOGIST N. D. Mohs PROJECT NO. [34962.1.1 GEOLOGIST N. D. Mohs
PROJECT ID U-3615B GEQOTECHS 0.0 ! PROJECT ID U-3615B GEOTECHS 0.0
ROUTE Skeet Club Rd. ROUTE Skeet Club Rd.
COUNTY Guilford [FILE] 0.0 | COUNTY Guilford [FILE] 0.0
203+00 RAW 5 : 305+00 RAW
40'LT 2’CUT ' 40' RT 8 FILL
Datum= O 11/30/06 , Datum= 0O 11/30/06
‘ CBR Value CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100 . 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval S A s A A A Interval
0.0 to 00 ™ U O VOO T L VU 00 O OO SO OO OO O O 0.0 to 0.0
#ofvalues| 0 . | [TTITITTTTT ! # of Values| 0
Avg CBR | I e | Avg CBR _[#Divio
Wghtd Avg. [#piviol 10 L Y T et A A R i Wghtd Avg.|#pivior
Max CBR | 00 AN SR T T T T T A S S S N S Max CBR | oo
MinCBR | oo & 16 [ (it | MnCBR | oo &
SR A N TR T O O O U O O O O | g
Interval R T S e | Interval 2
00 to 30 D | 00 to 374|
# Of Values 25 ) ) . 1 H H . H H j ) H ) H H . , ; 1 . , 1 | ) ; # Of Values 13
Avg CBR 9.7 ' Avg CBR 6.1
Wghtd Avg. 7.8 | Wghtd Avg. 4.1
Max CBR 27.9 * Max CBR 12.8
Min CBR 24 Min CBR 1.8 %5
|
» !
296+00 RAW 6 ! 309+00 RAW
35'LT 2' FiLL . ) ‘ 40' RT 1 CUT
Datum = 0 11/30/06 : ‘ - : Datum = 0 11/30/06
' CBR Value }
} CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100 | . 100
orval | “torval 0 4 8 12 1620 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96
0.0 to 0.0 00 to 0.0
# of Values 0 f # of Values 0
Avg CBR | #Divios § Avg CBR |[#pivioi
Wghtd Avg. |#Diviol | Wghtd Avg.|#piviol
Max CBR 0.0 Max CBR 0.0
Min CBR 0.0 £ Min CBR 0.0 =
5 <=
Interval § Interval %
0.0 to 40.0 0.0 to 38.6 a
# of Values| 48 | # of Values| 20
Avg CBR 20.1 3 Avg CBR 6.8
Wghtd Avg.| 153 Wahtd Avg. 6.2
Max CBR 43,0 Max CBR 11.8
Min CBR 7.7 Min CBR 2.8






CONE PENETROMETER RESULTS CONE PENETROMETER RESULTS
NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION Page 52
PROJECT NO.  |34962.1.1 GEOLOGIST N. D. Mohs PROJECT NO. |34962.1.1 ) GEOLOGIST N. D. Mohs
PROJECT ID U-3615B GEOTECHS 0.0 PROJECT ID U-3615B GEOTECHS 0.0
ROUTE Skeet Club Rd. ROUTE Skeet Club Rd. '
COUNTY Guilford [FILET 0.0 I COUNTY Guilford [FILE] 0.0
319+00 RAW 9 327+00 RAW , 11
A0'RT Grade - 40'LT Grade ,
Datum= 0 11/30/06 Datum= 0 11/30/06
CBR Value CBR Value
100 100
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96
. Interval interval
0.0 to 0.0 0.0 to 0.0
# of Values 0 # of Values 0

Avg CBR  |#Diviol
Wahtd Avg.|#Divioi

‘ Avg CBR _ |#Div/ol
B Wghtd Avg. | #Diviol

| Max CBR | oo Max CBR | oo e
MinCBR | o9 % Min CBR__[ oo LT R O 0 2
< =S TR PO U A O R R O O A
* ierva g iterva Sl &
00 to 380 A 00 to 394 A T S T A A A
% of Values| 24 # of Values| 34| UK. * U SN SO U U VNN NN WOU AU AU SO UL NOUNL MO NN NN AU SO0 U O O
Avg CBR 9.2 Avg CBR 11.1 A A ' '
Wghtd Avg. 7.7 Wghtd Avg.| 107
Max CBR 15.4 Max CBR 14.6
Min CBR 3.2 Min CBR 7.3
324+00 RAW ' 70 | 338+00 RAW o
40'LT Grade - - % 50'LT 2" Fill
Datum= O 11/30/06 . S Datum= 0 01/00/00
GBR Value | CBR Value
Interval ) 100 1 Interval 100
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 i 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96
_ 00 to 0.0 0e® , 00 to 0.0
# of Values 0 # of Values 0
Avg CBR [#Diviol 5 Avg CBR |#pivioi
Waghtd Avg. [#Divios \Wghtd Avg.|#piviot
Max CBR 0.0 10 Max CBR 0.0
Min CBR 0.0 _ Min CBR 0.0
E 15 g
Interval g TR 5~k S T O O N O O O . Interval g
00 to 415 O T T I e o O S O S S 00 _to 378 8
% of Values| 36 o L BN | # of Values| 16
Avg CBR_| 171 T e T e o S A 0 S S e | Avg CBR 73
Wghtd Avg.| 108 i A oo P Wahtd Avg. 5.0
Max CBR 43.0 30 Max CBR 12.8
Min CBR 2.8 35 Min CBR 1.2










