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“  SUBSURFACE INVESTIGATION

0. U-3306

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOL TEST DATA AVALABLE MAY BE

REVIEWED OR INSPECTED W RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHMCAL UNIT © (9 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS. NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

STATE PROJ._34913.11 F.A. PROJ. MASTP-1733(11)
COUNTY ORANGE
PROJECT DESCRIPTION _CHAPEL HILL - SR 1733 (WEAVER DAIRY

RD.) FROM NC 86 TO SR 1734 (ERWIN RD.)

INVENTORY

GENERAL SOL AND ROCK STRATA DESCRIPTIONS AND WDICATED BOUNDARIES ARE BASED ON A
CEOTECHNCAL INTERPRETATION OF ALL AVALABLE SUBSURFACE DATA AND NAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE M SITL ON-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABLITY INHERENT N THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOL NOISTURE CONDITIONS INDICATED N THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SO
MOISTURE CONDITIONS MAY VARY Y WITH TIME TO CLIMATIC INCLUDING
TENPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLINATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS
ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS ARE DIFFERENT. FOR 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 SUFFICENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HMSELF 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 N THE SUBSURFACE INFORMATION.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

1D STATE PROJECT NO. [SHEET NO. |TOTAL SHEETS

U-3326 34913.1.1 2 119

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTC T2@6, ASTM D-1586). SOIL
CLASSIFICATION 15 BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE. MOISTURE, ARSHTO 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
_UNJFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POBRLY GRADED)

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

ANGULARITY OF GRAINS

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

TERMS AND DEFINITIONS

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

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT 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 FOLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND:
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

R HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, &S ‘SHALE, SLATE, ETC.
RBEDDED G SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 160 BLOWS o > = i
VERTSTER B0 SUTY Q05T WITH T FHE SO LAERS HOT PUSTE A% — ROCK WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE 10 RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ST FINE 70 CORTSE GRATN ToRE00S AR METAVORPIIE FOTKTTaT AT WHICH 1S 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0: 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 ROCR (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE. N
CLASS. (B5% PASSING *200) (385% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, G:BBRD. SCHIST, ETC. CALCAREOUS (CALC.) - SDILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN N
Shoe Y A2 asfosloslotletaz [anas COMPRESSIBILITY N = SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Type |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE' OR AT BOTTOM
CLASS.  [at-a]A-1b a-2-4]a-2-5]a-2-6]a-2-7 are| A3 |A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 30 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
poce 2 K DDERATELY COMPRESSIBLE LIOUID LIMIT 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT VIELD
% PPL NS M L LI = Ml N YIEL . e IDED. ( .
svmeoL ESSeeBEss : % RO HIGHLY COMPRESSIBLE L1QUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T ] SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED L0RE_RECOVERY WRECJ - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE .CORE BARREL DIVIDED:BY T074L
B8852582! Sakde N &= I L I 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
: 1‘«: g : okt GRANULAR| &) o §§§$' QRGANIC. MATERIAL saggl:tga susw— c;.m OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
+ 200 5 meps mio s 5 M5 s Hass s s MBS 1y SOILS SOILS TRACE OF ORGANIC MATTER SO s ?x;/ TRAC-—-——-———-—-——-E A FRESH ROCK FRESH, CRYSTAL?NEBRIGHT. FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
2 3 - MMER .
LITTLE ORGANIC MATTER 3-51 5 - 12% LITTLE 10 - 26% HAMMER IF CRYSTALL HORIZONTAL.
LIoUID LiMT 140 MXl41 MN 48 MXi1 MN 148 X141 MN |48 MX41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, OIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | & MX | N.P.jig Mx}1o MX[i1 MN J1 MN |10 MX[10 MX[11 MN it MN LITTLE OR uiGHLy | HIGHLY ORGANIC e >20% HIGHLY 35% AND ABOVE V. SLL) 3??3&55?2& :;a::;«u RS:ECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [} [] XiNo Mq ~ MODERATE y T-AF W BEEN DISPLACI
e A MX 18 MXIZ MG MK P AMOUNTS OF 22?{‘;‘ o GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ;?gés Rgfm?fgc TTU: Em?; :,ﬁffié? Epj::LELsALL oth? T:-:gcgkggrzggs.m  BEEN DISPLACEFENT o ToE
USUAL TYPESISTONE FRAGS.|_ - | oy Ty OR cLAYEY SILTY | cLavey ORGANIC AvAl WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  [GRAVEL AND SAND| GRAVEL AND SAND SOILS SOILS MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - 4 PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
vatERIAs | s [N Yy STATIC WATER LEVEL AFTER__24 HOURS.
ECRATIG . MODERATE gml;ﬁ%na &iﬂ;m;Dgalfgscgaégoxnglgﬁftﬂmglgr; Sgg&:é?g:;?g“%ﬁiﬁ& ]:oc . FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
FaIR TO Yew WATER, WATER BEARING STRAT MOD) W CLAY. ROCK H PARENT MATERIAL.
5 A EXCELLENT TO GOOD FAIR TO POOR POOR | UNSUITABLE PERCHED VATER, SATURATED Z0NE OR STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
POOR
SUBGRADE WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
PJ.OF A-7-6 < L.L.- 30 :P.l. OF A-7-6 = L.L.- 30 QM= sprnc on seepase THE STREAM.
-1 =LL. i P Lo 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 KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FORMATION (FM.- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR RANGE OF ser cPT
PRIMARY SOIL TYPE COMSISTENCY PENETRATION RESISTENCE COMPRETsos‘dgsnseTﬂfNGTH 3??3@&15?@2@2?5%:1 Gm w1 TEST BORING SAMPLE £ 1] b 1/ 2 JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
AVALLE) A DESIGNATIONS SEVERE ALL. ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | o' s i\ c.\ e RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED T0
GENERALLY VERY LOOSE “ SOIL SYMBOL @ AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME TS ATERAL EXTENT
GRANULAR LOOSE 470 10 - BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 18 10 30 N/A ARTIFICIAL FILL OTHER THAN S5- SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES > 107 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) i 30 0 5B ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE py7 |MOITLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
’5e — — —  INFERRED SOIL BOUNDARIES ST- SHELBY TUBE V. 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 SOFY <2 <0.25 + MONITORING WELL SAMPLE REMAINING. SAPROLITE 1S AN EXAMPLE DF 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 2704 025 10 05 27507 INFERRED ROCK LINE RS~ ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, V] TN v < INTERVENING IMPERVIOUS STRATUM.
ST-cLaY MEDTuM STIFF M es O D ISTAATION Ry RECOMPRCTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIOUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
v .
(COHESIVE) VERY STIFF 15 70 30 270 4 TTTTeT ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR TRIAXIAL SAMPLE scg'onsnsgxcmgzémmnons. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (R.0.D. - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >38 >4 26025 DIP/DIP DIRECTION OF O Tetaiation CBR - CBR SAMPLE ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE CO—  SPT N-vALLE SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP) - AL SOIL WHICH RETAINS THE REL UCTURE 0
U.S. STD. SIEVE SIZE 4 18 4 68 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 28  0.42 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD %ND:? :ﬁ“:;ﬁgEgP:z]:é‘;“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT. WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ngzge gmﬁ SILT cLay R - AUGER REFUSAL oMT - PRESSUREMETER 125T e . TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
- ATELY 3 v
(BLDR.) 0B @R (et 2D e L () BT - BORING TERMINATED SD. - SAND, SANDY HoDER: ERAATED, By oy Oy KNIFE O FICK. GOUGES of GROOVES 10 225 CARHES, DEEP on BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FALT OR
CL.- cLAY SL. - SILT, SILTY .
CRAIN MM 305 75 2.0 8.25 0.05 2.005 . BY MODERATE BLOWS.
SIZE N 120 2 CPT - CONE PENETRATION TEST SLI. - SLIGHTLY STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR B.P.F.) OF
CSE. - COARSE TCR - TRICONE REFUSAL Ha0 AN B EXCRVATED I e PSP I R e gL OR PICK POINT. |4 140 Lb. HAMMER FALLING 30 INCHES REOUIRED 10 PRODUCE & PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST 7Y - UNIT WEIGHT POINT OF A GEOLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S LESS THAN .1 FODT PENETRATION
DPT - DYNAMIC PENETRATION TEST N ' WITH 68 BLOWS.
i‘?#e:géiluﬁ;f%w FL%‘&%R';‘P’;%N”RE GUIDE FOR FIELD MOISTURE DESCRIPTION o - VOID RATIO Y4 - DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F.- FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATe CORE MECOVERY SREC)- AL ENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. .
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY
sAT) FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK OUALITY DESIGNATION (5.R.QD) - A MEASURE OF ROCK QUALITY DESCRIBED BY:
L LIOUID LiMIT FRAGS, - FRAGMENTS SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY JOTAL LENGTH OF ROCK SEGMENTS WITHIN 4 STRATUM EOUAL TO OR GREATER THAN 10 CENTIMETERS DIVIDED
pLasTIC | | MED. - MEDIUM FINGERNAIL. ) BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
- SEMISOLID; REQUIRES DRYING TO - JOPSOQIL_(T.S.) - SURFACE SOILS CONTAINING ORGANIC MATTER.
e T VET - 00 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING USUALLY CO
pL L pLasTIc LMIT
HAMMER TYPE: TERM SPACING BENCH_MARK:
ORILL UNITS: ADVANCING TOOLS VERy wIoE MORE T 10 FEET VERY THICKLY BEDDED s 4 FEET
om_| OPTIMUM MOISTURE - MOIST - a1 SOLID; AT DR NEAR OPTIMUM MOISTURE [ ciar ons automaTIc [ ] MANUAL ing STe e 2 THICKLY BEDDED 15 - 4 FEET
SL_| SHRINKAGE LIMIT [J wosnee MODERATELY CLOSE 170 3 FEET THINLY BEDDED 036 - 1.5 FEET ELEVATION:
67 CONTINUOUS FLIGHT AUGER CLOSE @18 T0 1 FEET VERY THINLY BEDDED .03 - 0.16 FEET
oRY - @ REOUIRES ADDITIONAL WATER 10 0 CORE SIZE: oose ads TOIFEET LY BEDLE ooy L ot T NDTES:
ATTAIN OPTIMUM MOISTURE BK-ot 8*HOLLOW AUGERS e - THINLY LAMINATED < 0,008 FEET
PLASTICITY CME-45C HARD FACED FINGER BITS D_N INDURATION
PLASTICITY INDEX P DRY STRENGTH W ) FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.~CARBIDE INSERTS
NONPLASTIC o- VERY LOW X . Rl RUBBING WITH FINGER FREES NUMEROUS GRAINS;
5 CME-550 FRIABLE
LOW PLASTICITY - SLIGHT cASING W/ ADVANCER GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
615 Fo1 HAND TOOLS:
g UM
:f& ?‘L'fg;fém 1265205& MORE i ] eortaeie Homst [] wricone___ -sterL TeETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
0] rrucone . HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR [ omer 0 ) [ souoine roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [] vene svear Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [0 orver [] omer EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;
[] omer SAMPLE BREAKS ACROSS GRAINS.
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-L- 33+25 to 36+75

-L- 42+75 to 48+75

-L- 58+75 to 60+75

-L- 65+75 to 69+25

-L- 81+75 to 88+25

STATE OF NORTH CAROLINA L 98475 10 99425

DEPARTMENT OF TRANSPORTATION -L- 133+25 to 154+00
Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett -Y19- 11+75 to 18+25
GOVERNOR SECRETARY

A discussion of these highly plastic clay soils is located below in the section titled “Soil Properties”.
August 22, 2006

2) Crystalline Rock: Crystalline rock was encountered at the following intervals:
STATE PROJECT: 34913.1.1 (U-3306) Line Stations
FEDERAL PROJECT: MASTP-1733(11) L- 20425 to 23425
COUNTY: Orange ' , -L- 41475 to 42425
DESCRIPTION: Chapel Hill — SR 1733 (Weaver Dairy Rd.) from NC 86 to SR 1734 (Erwin L- 48+75 to 49+25
Rd.) -L- 52+75 to 53+25
SUBJECT: Geotechnical Report - Inventory 3) Groundwater: The following areas exhibit a high water table, seasonal high groundwater or the

. L potential for groundwater related construction problems:
Project Description

This project consists of the widening of existing SR 1733 from two lanes to four lanes as well as the

realignment of the existing roadway at the intersection of SR 1734 (Erwin Rd.). The proposed realignment Line Stations
will consist of a three-lane roadway with a roundabout at the proposed intersection with SR 1733 (Old -L- 22+25 to 23+25
Weaver Dairy Rd.). -L- 48+75 to 49+75
-L- 61+25 to 63+25
A geotechnical investigation was conducted during February and March of 2005. Two drill machines, a -L- 79+75 to 80+25
CME-45C and CME-550 with automatic hammers, were used during the investigation. Standard -L- 138+50 to 151+00
Penetration Tests were performed at selected locations and additional borings were advanced using . .
continuous flight augers. Representative soil samples were collected for visual classification in the field and 4) Springs and Seeps: A wet weather spring or seep was encountered at:
selected samples were submitted for laboratory analysis by the Materials and Tests Unit. The following ) .
alignments were investigated: Line Station Offset (ft)
-L- 148+00 60 RT
Line Stations s .. . .
L- 10+60 to 155+29 5) Lakgs and Ponds: Lakes or ponds within close proximity of right of way are noted at the following
-Y19- 11+61 to 21+64 locations.
Areas of Special Geotechnical Interest Line Station Offset (ft)
1) Highly Plastic Clays: Highly plastic clays (PI > 25) were encountered on the project at the following -L- 39+00 78 RT
locations: ' -L- 53+00 81 RT
-L- 62+00 100 LT
L_igg Stations -L- 73+50 69 LT
-L- 17+25 to 19+75
-L- 21+75 to 22+25

-L- 25+25 to 30+75



6) Water Wells: Two water wells were found in close proximity of the proposed construction limits on
the project and are located at the following locations.

Line Station Offset (ft)
-L- 152+46 139LT
-Y19- 12+59 55LT

Physiography and Geology
The project is located in gently rolling terrain of the Piedmont Physiographic Province. Land use along the
project corridor consists of a homes, businesses, parks, and schools. Geologically, the project is located
within the Carolina Slate Belt in the western portion and the Triassic Basin in the eastern portion. The
project is underlain by meta-volcanic and meta-granitic rock in the Carolina Slate Belt, and Triassic
sandstone and mudstone of the Chatham Group within the Durham Triassic Basin. Soils are derived from
the weathering of the underlying meta-granite, meta-volcanic, and Triassic sandstone and mudstone.

Soeil Properties
Soils encountered during this investigation are separated into five categories based on origin. They consist of
roadway embankment, artificial fill, alluvial, residual, and Triassic soils.

Roadway Embankment soils are present along the existing roadway on the project. These soils are similar to
and derived from the residual and Triassic soils encountered near the embankments on the project.

Artificial Fill soils are present in one area in the Covington Place subdivision from -L- Sta. 148+15 to Sta.
149+85 and consist of dark brown, medium stiff, moist, sandy clay (A-6). The artificial fill in this area is
approximately six feet thick and is underlain by Triassic Residual sandy clays.

Alluvial soils are present in the floodplains of two small creeks that cross the project corridor. These soils
consist primarily of gray, loose, saturated, silty sand (A-2-4) and brown, medium stiff, wet, sandy silt (A-4).

Residual soils are derived from the in-place weathering of the underlying meta-volcanic and meta-granitic
crystalline rock. They consist primarily of orange-brown, white, and gray, medium stiff to stiff, dry to
moist, sandy and silty clay (A-6, A-7) and orange-brown and tan-brown, medium stiff to hard, moist, sandy
silt (A-4). The residual silty clays on the project exhibit plastic indices from 10 to 60. Lessor amounts of
orange-brown and white, medium dense to very dense, dry, silty and clayey sand (A-2-4, A-2-6) are also
present. Trace amounts of mica are present in the residual soils. Residual soils grade into weathered rock.

Triassic soils are derived from the weathering of underlying Triassic sandstone and mudstone from
approximately -L- Sta. 124+80 to the end of the project. These soils consist of tan, orange-brown, and dark
brown, medium stiff to hard, dry to moist, sandy and silty clay (A-6, A-7). The Triassic residual silty clays at
the end of the project exhibit plastic indices from 11 to 51. Triassic residual soils grade into weathered rock.

Rock Properties
Weathered rock is derived from the underlying meta-granitic and meta-volcanic crystalline rock of the
Carolina Slate Belt from the beginning of the project to approximately -L- Sta. 124+80. Weathered rock

SHEET 3A OF 119
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ranges in thickness from 0.7 to 7.0 feet and grades into crystalline rock. Areas of crystalline rock yielding
either SPT or auger refusal are outlined in “Areas of Special Geotechnical Interest.”

Weathered rock in the Triassic Basin is derived from the underlying Triassic non-crystalline sandstone and
mudstone, and is on the eastern portion of the project from -L- Sta. 124+80 to the end of the project.
Weathered rock ranges in thickness from less than 7.0 feet to more than 17.5 feet. Weathered rock grades
into non-crystalline rock.

Groundwater
Groundwater was encountered in one-third of the borings throughout the project. Groundwater generally
occurs within 2.0 to 10.0 feet of the ground surface. The borings where groundwater was encountered were
typically on the western portion of the project up to -L- Station 84+50. Areas that exhibit high groundwater

are outlined in “Areas of Special Geotechnical Interest.”
Rzpe@ctfully submitted,

- Jaime Love Pedro
Engineering Geologist

BULK SAMPLES
The following bulk samples were taken for tests to determine the engineering properties of the soil:

Sample No. Location Depth (ft) Test
CBR-1 -L-,27+00,47° LT 3.0-40 California Bearing Ratio
CBR-2 -L-, 152+00, CL 7.0-11.0 California Bearing Ratio



EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

313///ﬁ

PROJECT U-3306 COUNTY Orange DATE : 4/22/2009 SHEET 10OF2
E TOTAL
§ LINE STATION | STATION || EXCAV. ROCK | UNDERCUT | UNSUIT. | SUITABLE | TOTAL | ROCK | EARTH || EMBANK. | BORROW | SUITABLE | UNSUIT. | TOTAL
2 ‘ (UNCL.)) | EXCAV. EXCAV. | EXCAV. EMB. | EMB. EMB. +20% WASTE WASTE | WASTE
SUMMARY # 1 (LT)
-L- 10+65.00 | 41+00.00 6349 1937 4412 4065 4065 4878 466 1937 1937
-Y- 15+50.00 19+79.51 188 188 113 113 136 . 52 52
-Y1- 10+84.19 11+50.00 15 15 90 90 108 93
-Y3- 11+83.75 11+50.00 13 13 34 34 41 28
-DRI1- 10+87.56 11+20.00 27 27 27 27
-Y6- 10+83.53 11+75.00 49 49 17 17 20 29 29
#1 Totals 6641 1937 4704 4319 4319 5183 587 108 1937 2045
SUMMARY # 2 (LT)
L- 41+00.00 71+00.00 1003 1003 3984 3984 4781 3778
-Y7a- 10+35.01 11+00.00 17 17 11 11 13 4 4
-Y7b- 10+23.18 10+75.00 23 23 12 12 14 9 9
#2 Totals 1043 1043 4007 4007 4308 3778 13 13
SUMMARY # 3 (LT)
L- 71+00.00 | 101+00.00 2380 1155 1225 7401 7401 3881 7656 1155 1155
Y12- 10+75.00 13+75.00 30 30 329 329 . 395 365
-Y12a- 10+50.00 11+14.75 7 7 55 55 66 59 -
#3 Totals ‘ 2417 1155 1262 7785 7785 9342 8080 1155 1155
SUMMARY # 4 (LT)
-L- 101+00.00 | 131+00.00 376 376 934 934 1121 745
-Y12B- 10+35.00 10+96.00 45 45 9 9 11 34 34
#4 Totals 421 421 943 943 1132 745 34 34
SUMMARY # 5 (LT) .
L- 131+00.00 | 153+50.00 21237 704 4684 16553 6478 6478 7774 8779 4684 13463
-Y18- 10+65.67 11+48.00 239 239 4 239 239
-Y19- 15496.96 | 21+64.05 1231 1231 372 372 446 785 785
#5 Totals . 22707 704 4684 18023 6850 6850 8220 9803 4684 14487
Lt. Side Total 33229 704 7776 25453 23904 23904 28685 13190 9958 7776 17734
ISHEET TOTALS: 33229 704 7776 25453| 23904 23904 28685 13190 9958 7776 17734
NOTE: 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.

u3306_Earthwork_Summaries_Card.xls : Balance Card (2a)

5/3/2010 2:40 PM



EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

3‘C-//10,

PROJECT U-3306 COUNTY Orange DATE : 4/22/2009 SHEET 20F2
g TOTAL
. % LINE STATION | STATION EXCAV. ROCK UNDERCUT | UNSUIT. | SUITABLE || TOTAL | ROCK | EARTH || EMBANK. | BORROW | SUITABLE | UNSUIT. | TOTAL
@ (UNCL.) EXCAV. EXCAV. EXCAYV. EMB. EMB. EMB. +20% WASTE WASTE | WASTE
SUMMARY # 6 (RT) '
-L- 10+65.00 41+00.00 810 120 690 2366 2366 2839 2149 120 120
-Y- 10+40.00 15+50.00 337 337 289 289 347 10
-Y5- 11+00.00 11+25.00 23 23 14 14 17 6 6
#6 Totals 1170 120 1050 2669 2669 3203 2159 6 120 126
SUMMARY #7 (RT)
-L- 41+00.00 71+00.00 2139 140 1999 6243 6243 7491 5492 140 140
-Y7- 10+73.32 11+15.00 18 18 15 15 18
~Y8- 10+80.17 11+25.00 25 25 26 26 31 6
-Y9- 10+50.00 114+00.00 35 35 9 - 9 11 24 24
#7 Totals 2217 140 2077 6293 6293 7551 5498 24 140 164
SUMMARY # 8 (RT)
-L- 71+00.00 101+00.00 490 490 3936 3936 4723 4233 )
-Y10- - 10+77.03 114+25.00 51 51 6 6 7 44 44
-Y11- 10+25.00 11+40.00 18 18 83 83 100 82
-Y11A- 10+13.80 14+48.00 114 114 96 96 115 1
' #8 Totals 673 673 4121 4121 4945 4316 44 44
SUMMARY #9 (RT)
-L- 101+00.00 131+00.00 152 152 1123 1123 1348 1196
-Y17- - 10+66.32 11+50.00 40 40 10 10 12 28 28
#9 Totals 192 192 1133 1133 1360 1196 28 28
SUMMARY # 10 (RT)
-L- 131-+00.00 153+50.00 26976 650 5819 21159 5068 5068 6081 15078 5819 20897
-Y17a- 11+30.90 14+50.00 148 148 245 245 294 146 )
-Y19- 11+60.90 15425.00 706 249 457 24 24 . 29 428 249 677
#10 Totals 27832 650 6068 21764 5337 5337 6404 146 15506 6068 21574
Rt Side Total 32084 650 6328 25756 19553 19553 23463 13315 15608 6328 21936
Total 65313 1354 14104 51209 43457 43457 52148 26505 25566 14104 39670
Loss due to Clear & Grub -2000 -2000 2000
Waste in Lieu of Borrow ~ -25566 -25566 -25566
Add.Undercut 1650 1650 1650 1980 1980
Grand Total 63313 3004 14104 49209 45107 45107 54128 4919 14104 14104
SAY 63400 3050 4950
Shallow Undercut 2000

NOTE: 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.

u3306_Earthwork_Summaries_Card.xls : Balance Card (2b)

5/3/2010 2:34 PM
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