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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR {T iS CONSIDERED TC BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
- GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34506.L1(R-2814B)
COUNTY __WAKE

PROJECT DESCRIPTION _US 40! ROLESVILLE BYPASS FROM
SR 2225, LOUISBURY ROAD TO NC 96, ZEBULON ROAD

INVENTORY

F.A. PROJ. STP—401(4)

2
TO ROLESVILLE
et e e,
-Y6- EXISTING US

NOTE ~ BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS !NDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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oTATE STATE PROJECT REFERRNCE NO. SHEET oL

SHBETS

N.C, R-2814B 1|4
ATATRE PROLNO. RAPROLND BRCRIPTION

34506.1.1 STP-401(4) PE ‘

34506.2.GV1 STP-0401(199) | RAW & UTILITIES

34506.3.GV3 STP-0401(214) | 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 (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

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

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

THE OBSERVED WATER LEVELS OR 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 ¥ITH 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 OPINION OF THE
DEPARTMENT AS TG THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCQUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 34506.1.1 (R-2814B) ?
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE T0 COARSE. TIARD FIOCK 16 NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WDULD YIELD SP1 REFUSAL. AN INFERRED ALLUVIUM LUV~ SOILS THAT HAVE BEEN TRANSPORTED BY WATER
SOIL 1S CONSIDERED TO 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. ALiR A .
THAT CAN BE PENETRATED WITH A commuuég ;E](é};‘; I;ONER mSJ?sn. g::inT oanégsLEssrsnTgAg o6 o1 POORLY GRADED) | @ URE OF UNIFORM PARTICLES OF TWD OR MORE SIZES SPT REFUSAL 15 PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN 0. FODT PER 60 BLOWS. |AQUIFER - A WATER BEARING FORMATION OR STRATA.
108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (A , ASTM D-15861. SOIL AP-GRADED - INDICATES A MIXTUI N 2 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 TG ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEDUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SDIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, ARGILLACEQUS .
- ’ === WEATHERED m NON-CORSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 109 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIFF, GRAY,SITY CLA, MYST WITH IWTERBEDDED FAE SIHD LAVERSMEHSY PLIST 4-7-5 SUBANGULAR, SUBROUNDED, OR ROUNDED. A AL L L
il 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 v —— S~ I 75 COARSE CRAIN TGNEGUS AND METAVORPHIC ROCK THAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
. - MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KROLIN, ETC. ARE USED IN DESCRIPTIONS {74/ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
BGENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS ROCK (CR) )/
CLASS. (< 357 PASSING *200) (> 35% PASSING *200) A WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. L 2J L.} GNEISS, GABBRD, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a-3 | a4 [asla6]a7]ata2 | A4 A—t73 COMPRESSIBILITY g, T GEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE %%I,;TU;};_?_ - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. P A-3 | A6, A~ SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THaN 31 —— ~— ~——1 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. .
NN MODERATELY COMPRESSIBLE LI0UID LIMIT EQUAL TO 31-6@ COASTAL PLAIN I CTOASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YVIELD VERY BREC)-
SYMBOL SRR HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THeN 50 SEDIMENTARY ROCK [T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED D T O (o rnrERIAL MECOVERED IN THE CORE BARREL DIVIDEE BY T0TAL
v PASSING oLt PERCENTAGE OF MATERIAL —t WEATHERING DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 108 GRANULAR| ¢ oy ggg ORGANIC MATERIAL BRANLI.;\R SILT - CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
- 4o SoILS So1L SOILS e — ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER -
e 1o x| a5 a5 wxlas s v s eilas we S01LS TRACE OF ORGANIG MATTER 2 - 37 N trece —— FRESH DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% TLE 10 - 20 HAMMER IF CRYSTALLINE. HORIZONTAL.
- A - A L] - V4
LIDUID LIMIT 40 Mx|41 MN |40 Mx |41 MN {4 MX |41 MN (40 MX] 41N SOILS WITH MODERATELY ORGANIC 5 - 18% 12 - 20% SOME 20 - 35 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 INDEX | & Mx N 1o tx 1 i een 11 ey 10 mx i Mo s | U1 E oR. pioaLy | MIGHLY DRGANIC o) 204 IGHLY 5% aND AROVE  SLL g;v?glﬁ?s?& fl ﬁ:o@«usgscmsu FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLONS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
x| ~ MODERATE . FAULT - A FRACT! R FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEM
ROUP IOEX ° e g A | iz W16 Mo AMOUNTS OF gg\gfglc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE ,‘gEO,O\E MT;,”ER PARALLEL T0 THE FRACTUIEE. BEE ENT OF THE
USUAL TYPES|STONE FRASS.I. ) o | oy Ty OR cLAYEY SILTY | CLAYEY DRGANIC N WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  [GRAVEL.AND | il GRavEL AND SAND SOILS SOILS MATTER 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.
! — WA
;‘Em;; Sav MODERATE ~ SIGNIFICANT PORTIONS OF ROCK r?QDVRngCOLURATlON AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
N, Zew oD, GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOM CLAY. ROCK HAS PARENT MATERIAL
AIR 3 » OR Wi *
. o A EXCELLENT 70 GOOD FalR To poor | TOIR TC | poor | surmente PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLONS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE SPRING OR SEEP WITH FRESH ROCK FLODD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
OW N ’ THE STREAM.
PI OF A-7-5 SUBGROUP 1S < LL - 38 sPI 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 MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOMS SEVERE LOSS OF STRENGTH | FORMATION (FMJ- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED 1 OPT SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK' SOUND WHEN STRUCK. THE FIELD.
pRiMeRy soiL Tvpe | CONPACINESS OR - lpeerraTio RESISTENCE|  COMPRESSIVE STRENGTH zgﬁgwggn*?’;igf;g:% N<RE’ GJ‘;} o TEST BORING DESIGNATIONS F_TEST, Y 7_REF JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) {TONS/F’ )
; SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ~ g
VERY LOOSE “ SOIL SYMBOL P auser sorInG § - BULK SAvpLE GEVS IN STRENGTH TO STRONG SOIL. IN GRANITOID RDCKS ALL FELDSPARS ARE KAOLINIZED TQ SOME LEQGE - 4 SHELP-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 35 SMALL COMPARED 10
GENERALLY LOOSE 470 10 S5 - SPLIT SPODN EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
a‘:‘;‘;g&:f MEDIUM DENSE 10 70 30 N/A ARTIFICIAL FILL (4P OTHER SAMPLE IF_TESTED. YIELDS SPT N VALUES > 109_BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
o CORESIVE) DENSE 28 10 50 THAN ROADWAY EMBANKMENT CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROEK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE uT | MOTTLED GM0TJ- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTILING IN
VERY DENSE >58 — — - DR SAMPLE & SEva  THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT @ <025 INFERRED SOIL BOUNDARY ™) 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
X R . VENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 .25 10 0.50 =77m  INFERRED ROCK LINE SIETOMETER RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL RDCK FABRIC REMAIN. JF TESTED, VIELDS SPT N VALUES <108 BPF INTERVENING IMPERV] UM,
sn.r-gxmv MEg?;?F STIFF g Ig fs 2.5 T0 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.
MATERIAL VERY STIFF 1= 10 30 1702 wrveet ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
(COHESIVE) 2710 4 SLOPE INDICATOR ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GRI
HARD >3 >4 25/025 O CBR - CALIFORNIA BEARING ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
oIp & DIP DIRECTION OF INSTALLATION EXPRESSED AS A PERCENTAGE
TEXTURE R GRAIN SIZE ROCK STRUCTURES RATIC SAMPLE ROCK HARDNESS A .
OO $PT nevaLe VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (AP, - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
US. STD. SIEVE SIZE 4 19 pr 50 200 278 L] SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. SIVE B0 F aPPROXI
OPENING (MM 476 200 D42 025 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ?gNugiAgcRATc:EgpgglﬁggE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL e A ST cLay AR - AUGER REFUSAL HL. - HIGHLY @ - MDISTURE CONTENT  HaN ) 70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
®BLDR) oY) ©R CoF 5D ©L) L) BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY CAN BE BCRATCHED BY KNIFE OR PICK, GOUGES OR GRODVES TO 0.25 INCHES DEEP CoN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT REBULTS FROM FRICTION ALONG A FAULT OR
CSE. SO.) {F S0, CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ST FLANE
GRAIN MM 305 75 2.0 0.25 2.05 .005 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED BY MODERATE BLOWS. R
SIZE N 12 3 ) CSE. - COARSE NP - NON PLASTIC << ONIT WEIGHT MEDIUM CAN BE GRODVED OR GOUGED 8.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (5PT) - NUMBER OF BLOWS (N OR BPF) OF
. HerD o BE. EACAWATED N SMALL CHIPS T0 PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FODT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC "4 DRY UNIT WEIGHT POINE OF & GEOLOGISTS PIK A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
S ToSTORE St TR DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST S dhis K e B XOIFE On PICK. CAN BE - THAN 0.1 FOOT PER 5@ BLOWS.
- .= I AN Vi U LY BY KN o EXCAVATED IN FRAGMEN - -
(ATTERBERG LIMITS) DESCRIPTION ‘ GUIDE FOR FIELD MOISTURE DESCRIPTION b rﬁ? RATIO gg"_ si:;Rg';NTgf SOFT FROM CHIPS 70 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
. ; PIECES CAN BE BROKEN BY FINGER PRESSURE ’ OF STRATUM AND EXPRESSED AS A PERCENTAGE.
— SATURATED - USUALLY LIOUIDs VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY .
AT 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 S K O T T O A TER e O CHES DIVIDED BY THE
A snEL 1 Liouo vt FRAGS. - FRAGMENTS TCR ~ TRICONE REFUSAL SOFT g;aN gé;:rfmx‘_»j THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY OTaC LENGTH OF CTRATA AND EXPRECGED A5 A PERCENTAGE.
LA
SEMISOLID; REQUIRES DRYING TO TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
pr’;fg - WET - W) ATTAIN OPTIMUM MOISTURE EGQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING —
PLL - PLASTIC LT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SEALING VERY E}Eﬁv BEDDED > 4 FEET BENLH MARK:
) VERY WIDE MORE THAN 10 FEET
on | opTivm wotsTuRe - MOIST - ™ SOLID: AT OR NEAR OPTIMUM MDISTURE D cLay BITS AUTOMATIC D MANUAL WIDE 310 10 FEET THICKLY BEDDED 15 - 4 FEET FLEVATION: T
St._| SHRINKAGE LIMIT : [ woene e MODERATELY CLOSE 170 3 FEET THIN.Y BEDDED 0.6 - 15 FEET : :
T - [] & contmnuous FuiHT Aucer CORE SIZE CLOSE .16 T0 1 FEET VERY THINLY BEDDED 0.23 - 8.16 FEET
o . REQUIRES ADDITIONAL WATER TO o VERY CLOSE LESS THAN 86 FEET THICKLY LAMINATED 2.688 - 0,83 FEET NOTES:
- DRY - ATTAIN OPTIMUM MOISTURE O sest 8" HOLLOW AUGERS D'B ’ THINLY LAMINATED < 0.808 FEET
PLASTICITY [ cre-asc HARD FACED FINGER BITS [ INDURATION
FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [ Tunc.-careioe mserTs i
NONPLASTIC 25 VERY LOW CME-550 [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT [ casme [ w covancer TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM
PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH D % I {% HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE * TUNG.-CARB.
COLOR CME-T750 INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
(7 core anr SOUNDING ROD DIFFICULT TQ BREAK WITH HAMMER
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [} vene soeen Test -
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D-50 D D EXTREMELY INDURATED :::F{ Hgggg:gngggssﬁgg:;?ﬁg T0 BREAK SAMPLE:
E BREAKS A S
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Areas of Special Geotechnical Interest
1)  Highly Plastic Clay Soils: Occurrences of highly plastic clay soil (Plasticity Index

greater than 25) are noted below:

STATE OF NORTH CAROLINA

Alignment Station Offset
DEPARTMENT OF TRANSPORTATION -L- 27+00 70LT
Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett -L- - 49+50 - 75RT
GOVERNOR SECRETARY -L- 158+00 20LT
-L- 160+00 CL
September 25, 2008 -L- 166+00 70 LT
-L- 170+00 CL
STATE PROJECT: 34506.1.1 (R-2814B) -L- 178+00 CL
FEDERAL PROJECT: STP-401(4) -L- 180+50 CL
COUNTY: Wake -L- 209+50 70 LT
DESCRIPTION: US 401 Rolesville Bypass from SR 2225, Louisbury Road, to NC 96, -L- 211450 70LT
Zebulon Road -L- 216+00 20RT
: -L- 229+88 CL
SUBJECT: Geotechnical Report — Inventory -L- 232+00 110 RT
Project Description -L- 236+00 CL
) -L- 238+00 20 RT
This project consists of a new four lane roadway (-L-, US 401 Rolesville Bypass) passing to the east of -L- 252+93 CL
Rolesville. The project begins near the intersection of US 401 and Louisbury Road (SR 2225) south of -L- 259+50 20LT
Rolesville and extends 5.1 miles northeastward around Rolesville until it merges with US 401 north of -L- 288+20 40RT
town. The existing two-lane US 401 will be widened to four lanes from that point to its intersection with -Y4- 16+00 25 RT
NC 96, approximately 0.6 miles to the north. Intersections are proposed with US 401 Business (-Y1-) at -Y6- 18+00 35RT
-L- 31405 south of town, and north of town (-Y6-) at -L- 272+00. Additional intersections are planned at . . . ) .
Jonesville Road (SR 2226, -Y2-), Rolesville Road (SR 1003, -Y3-), and Pulleytown Road (SR 2300, 2)  Crystalline Rock: Crystalline rock was encountered in the following continuous
-Y5-). Century Farm Road (SR 2306, -Y4-) will be re-aligned at its intersection with Rolesville Road intervals:
(-Y3-). Alignment Station
The geotechnical field investigation was conducted during January and February 2008. Two S&ME -L- 45+50 to  47+50
drill crews were contracted to assist in investigating the subsurface. NCDOT Geotechnical Engineering L- 56+30 to  75+00
Unit geologists sampled and logged the borings. ATV-mounted CME-550, CME-750, and a track- -L- 81+50 to  83+50
mounted Diedrich D-50 drill machines were used during field investigation. Standard Penetration Tests L- 91+00 to  97+00
were performed in selected borings and additional borings were advanced using continuous flight augers. L- 104+50 to 115+50
Representative soil samples were collected for visual classification in the field and submitted for laboratory -L- 119+50 to  140+00
analysis by NCDOT’s Materials and Tests Unit. -L- 148+00 to  150+00
' -L- 164+00  to  170+00
The following alignments, totaling 6.6 miles, were investigated. Subsurface soil profiles, or - 175450 to 178+00
cross-sections, of these alignments are included in this report: _L- 182+50 to 185+00
Line Station -L- 195+00 to 195+50
EN 17421 to 323485 , L 269+60 o 275+50
Y1- 16+00 to 24+67 "Yl- 20400 to - 23+00
ey 19400 0 28487 -Y6- ’ 16400  to  20+50
-Y4- 10+12 to 22429
-Y5- 20+50 to 24+00

-Y6- 15+00 to 21+65



Additionally, crystalline rock was encountered in the following borings:

Alignment Station Offset
-L- 31+00 40LT
-L- 34+50 CL
-L- 39+00 60 RT
-L- 144+00 CL
-L- 191+00 20RT
-L- ‘ 232+00 110 RT
-L- 302+00 90 LT
-L- 310+00 65LT

-Y2- 26+50 45LT

3)  Artificial Fill: Artificial fill soil occurs in earthen pond dams in the following locations:

Alignment Station
-L- 52+72 to  56+31
-L- 145+19 to  146+07
-L- 200+90 to 201+50
-L- 201493 to 203+13

4)  Shallow Groundwater: Shallow groundwater, which may cause problems during construction, was
encountered in the following area:

Alignment Station
-L- 45+50 to 47+50

Physiography and Geology
The project is located in the eastern Piedmont area of North Carolina. A mixture of woods, pastures,

ponds, and agricultural fields are located along the project corridor. Scattered single-family homes and
farm buildings are located adjacent to the corridor. The terrain is moderately rolling with several steep
slopes adjacent to small streams that flow from left to right across the -L- alignment.

The entire project is underlain by the Rolesville Batholith Granite of the Raleigh Belt. This granite
intrusion is resistant to weathering and is often present at, or very near, the ground surface. Crystalline
granitic bedrock outcrops in many areas along the project.

Soil Properties
Soils encountered at the project site include artificial fill, roadway embankment, residual, and alluvial

sediments.

Roadway embankment soil is present beneath the existing US 401, as well as the -Y- alignments. The
embankment soil is generally less than three feet in thickness. Where sampled, the embankment soil
consists of red-brown, moist, stiff, sandy clay (AASHTO classification of A-6). Loose, silty sand (A-2-4)
is also expected to be present in the roadway embankment soil.

Artificial fill soil occurs as earthen pond dams along the -L- alignment. The fill soil was sampled in
one location (-L- 145+50/70 LT, see Plan Sheet No. 14 and Cross-section Sheet No. 121), and consists of
eleven feet of tan, moist, stiff, sandy clay (A-6).

Alluvial soils occur within floodplains and ponds. The floodplain-deposited sandy soils occur at -L-
54+50, 115+50, and 246+00. These sediments are five to twelve feet in thickness and consist of loose to
medium dense, silty sand (A-2-4) and coarse sand (A-1-b). One occurrence of gray, wet, very soft, sandy

Sheet 3A
34506.1.1 (R-2814B)

silt (A-4) occurs at -L- 78+50. Alluvial pond sediment is expected to be less than one foot
in thickness and consist mostly of silty sand (A-2-4) with organic debris such as rotting
leaves. :

Residual soils are derived from the in-place weathering of the underlying granitic
bedrock and are generally well-graded sands with good engineering properties. Silty sand
(A-2-4) is the most common soil in the project area. These sandy soils are generally dry,
loose to medium dense, silty sand (A-2-4) and coarse sand (A-1-b). Brown and tan, stiff to
very stiff, sandy clay (A-6) is 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 throughout the project. The weathered rock is
derived from the underlying Rolesville Granite bedrock and ranges from inches to 10 feet or
more in thickness. Crystalline rock occurs as surface outcrops (see locations on Plan Sheet
Nos. 7, 8,9, 17, and 28). In the deeper cut areas, crystalline rock generally occurs within
five feet or less of the ground surface. In more deeply weathered areas, crystalline rock
occurs at depths of 28 feet or greater.

Groundwater

Groundwater was encountered in 46 of the 242 borings completed on this project.
Groundwater, when encountered in residual soil or weathered rock (36 borings), was
variable across the project, ranging from 1.3 feet to 26.7 feet below the ground surface. The
average depth to groundwater in the residual/weathered rock borings was 7.9 feet.
Groundwater in borings located in alluvial areas ranged from the surface to 7.8 feet in depth.
The average depth in alluvial borings was 1.7 feet. The shallow groundwater in the alluvial
area at -L- 245+00 to 247+20 may cause problems during construction.

Artificial Fill Soil in Earthen Pond Dams
As noted above in the section “Areas of Special Geotechnical Interest” artificial fill soil
is present in the dams of five farm ponds along the -L- alignment. The artificial fill soil was
sampled in one location (-L- 145+50/70 LT, see Plan Sheet No. 14 and Cross-section Sheet
No. 121) and consists of eleven feet of tan, moist, stiff, sandy clay (A-6). Thickness of the
fill soil at the four other sites ranged from five to as much as twelve feet.

Prepared by,

Thomas P. Moorefield
Project Geological Engineer



COMPUTED BY: __N. ADIMA DATE 12/21/2010 PROJECT NO. SHEET NO.
CHECKEDBY: _TG DATE 12/21/2010 TIP # R-2814B 1 OF2
IN CUBIC YARDS
UNCLASSIFIED ROCK UNDERCUT | UNSUITABLE SUITABLE TOTAL EARTH ROCK EMB'T ROCK SUITABLE | UNSUITABLE TOTAL
LOCATION EXCAVATION EXCAVATION EXCAVATION EARTH EARTH EMB'T  |EMBANKMENT|  EMB'T +% BORROW WASTE WASTE WASTE WASTE
EXCAVATION | EXCAVATION 20
- 17+50 TO 46+00 50759 5 G 0 50758 45456 46486 0 55783 5024 0 0 0 0
-V~ 16+00 TO 24+67.22 8695 1 0 0 8651 25 8 14 23 0 0 8672 0 8672
-L- 46+00 TO 76+00 282593 180667 4091 38 101888 55440 0 44352 44352 0 136315 101888 4125 242332
Y2~ 19+00 TO 28+87 1165 53 0 G 1112 1698 1632 53 2011 346 0 0 0 0
SUBTOTALS NO 1 343212 180734 4091 38 162440 103649 48125 42419 102169 5870 136315 110560 4129 251008 |
-L-_ 76+00 TO 106+00 206871 93363 0 0 113508 91870 0 73496 73496 0 19867 113508 0 133375
-L- 106+00 TO 136+00 237851 139227 0 0 58624 57610 0 78088 78088 0 61139 58624 0 155763
- 136+00 TO 166+00 8045 130 987 £ 7821 206388 206226 130 247601 239650 0 0 1081 1081
Y3 16+71 TO 25+27 2026 0 0 0 2026 573 573 0 688 0 0 1338 0 1338
-Y4- 10+12.12 TO 22+29.49 6581 0 0 0 6581 489 489 0 587 0 0 5994 0 5554
SUBTOTALS NO 2 461374 232720 987 94 228560 396930 207288 151714 400459 239650 81006 219465 1081 301552
-L- 166+00 TO 196+00 54937 3684 578 16357 74896 17369 12754 3684 18989 0 0 59591 16935 76526
- 196+00 TO 226+00 36407 0 6458 15045 21362 84986 84986 0 101983 80621 0 0 21603 21503
-L- 226+00 TO 256+00 3511 0 0 0 3511 53357 59367 0 71228 67717 0 0 0 0
L~ 256+00 TO 286+00 18917 0 0 0 18917 54096 54096 0 64915 45998 0 0 0 0
Y5~ 16+56 TO 26+90 852 0 0 0 852 515 915 0 1098 246 0 0 0 0
-Y6- 15+00 TO 21+14.40 3453 468 0 0 2985 334 0 267 267 0 201 2985 0 3186
—Y7- 11+50 TO 19+38 174 0 0 0 74 1320 1320 0 1584 1410 0 0 0 0
-Y& 10+24.02 TO 12+65 47 0 0 0 47 411 411 0 493 446 0 0 0 0
-L-286+00 TO 316+00 19397 272 0 0 19125 15954 15614 272 15009 0 0 388 0 388
-L- 316+00 TO 323+60 2113 0 0 0 2113 2438 2438 0 2926 813 0 0 0 0
SUBTOTALS NO3 179808 4424 7036 ~ 31402 143982 237170 231891 4223 262493 201 62964 38438 101603
-DETALD- 11+50 TO 12+50 0 0 0 0 0 813 813 0 976 0 0 0 0
-DETY7- 11+00 TO 12+00 56 0 0 0 56 116 116 0 139 0 0 0 0
“DETY1- 11+00 TO 11450 101 0 0 0 101 118 118 0 142 0 0 0 0
SUBTOTAL NO 4 157 0 0 0 157 1047 1047 0 1256 1099 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 ) 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 G 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
984551 417878 12114 31534 535139 738796 488351 200356 786377 443871 217522 392989 43648 654159
LOSS DUE 7O CLEAR. & GRUB -42100 -42100 0 ~42100 ~42100
ROCK TO REPLACE BORROW 217522 217522 0 217522 217522 217522
ADJUST FOR ROCK WASTE 54380 54380 54380
ELIMINATE EARTH SHRINKAGE FACTOR 0 54380 54380
ADDITIONAL UNDERCUT EXCAV. 5510 0 0 5510 5510 0 6612 6612 0 5510 5510
LESS SELECT GRANULAR MAT'L 71036 13243 -13243
WASTE IN LIEU OF BORROW -110958 110958 110958

PROJECT TOTALS

942451

417878

493039

744306

210923

417878

670986

239931

289089

REPLACE TOP SOIL BOR. PITS

GRAND TOTALS

942451

17624

SAY 942500 17700 | | I |
PAVEMENT STRUCTURE VOLUME : 127,508 CUBIC YARDS EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT. THESE EARTHWORK QUANTITIES
DRAINAGE DITCH EXCAVATION : 29,090 CUBIC YARDS ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.
SHOULDER BORROW: 64500 CUBIC YARDS
UNDERCUT EXCAVATION ) CUBIC YARDS (Contingency ltem)




T

COMPUTED BY: __N. ADIMA DATE 12/21/2010 PROJECT NO. SHEET NO.
CHECKED BY: _TG DATE 12/21/2010 TIP # R-2814B 20F2
ALTERNATE PAVEMENT EARTHWORK BALANCE SHEET
IN CUBIC YARDS
UNCLASSIFIED ROCK UNDERCUT UNSUITABLE SUITABLE TOTAL EARTH ROCK EMB'T ROCK SUITABLE UNSUITABLE TOTAL
LOCATION EXCAVATION EXCAVATION EXCAVATION EARTH EARTH EMB'T EMBANKMENT EMB'T +% BORROW WASTE WASTE WASTE WASTE
"EXCAVATION EXCAVATION 20

PROJECT SUBTOTALS

984551

417878

PROJECT TOTALS

931594

409756

12114 31534 535139 738796 488351 200356 786377 443871 217522 392989 43648 654159
ADJUST FOR ALT. PVMT. DESIGN -10857 -8122 -2735 61205 48654 10040 68426 63342 -18162 2221 -15942
ADJUSTED PROJECT SUBTOTALS 973694 409756 12114 31534 532404 800001 537005 210396 854803 507213 199360 395210 43648 638217
LOSS DUE TO CLEAR. & GRUB -42100 -42100 -42100 -42100
ROCK TO REPLACE BORROW -199360 199360 0 -199360 -199360 -199360
ADJUST FOR ROCK WASTE -49840 -49840 -49840
ELIMINATE EARTH SHRINKAGE FACTOR : -49840 -49840
ADDITIONAL UNDERCUT EXCAV. 5510 0 0 5510 5510 0 6612 6612 0 5510 5510
LESS SELECT GRANURAL MAT'L © -11036 -13243 -13243 0
WASTE IN LIEU OF BORROW -201542 -201542 -201542

17624 31534 490304

805511 282279 409756 748492 0 0 151568 49158 200725

REPLACE TOP SOIL BOR. PITS

GRAND TOTALS 931594 17624 0
SAY 931600 17700 0
PAVEMENT STRUCTURE VOLUME : 111,880 CUBIC YARDS EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT. THESE EARTHWORK QUANTITIES
DRAINAGE DITCH EXCAVATION : 29,090 CUBIC YARDS ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.
SHOULDER BORROW: 36700 CUBIC YARDS .
UNDERCUT EXCAVATION 0 CUBIC YARDS (Contingency ltem)
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