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NOTE

- THE IM'(RMATION ‘CONTA!P{D HEREIN IS NOT MPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR i€ PROJECT.

ROADWAY
SUBSURFACE INVESTIGATION

STATE PROJ. 34916.11 .. U-33094

COUNTY DURHAM

F.A. PROJ, STP-2028(1)

PROJECT DESCRIPTION _SR 2028 (T. WALEXANDER DRIVE) FROM

SR 112] (CORNWALLIS ROAD) TO EAST OF NC 147

INVENTORY

*STATE
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BEGIN CONSTRUCTION NORTIHE CAROLINAY

X BEGIN CONSTRUCTION

~PEDTRZ~ Sta. 10+00.00
END CONSTRUCTION
PEDTRZ- Sta. 22+ 41.8]

END CONSTRUCTION
=Y Sta. 12 +00.00

END CONSTRUCTION
~PEDTRI- Sta. 17 +40.27

BEGIN CONSTRUCTION
~PEDTRI- Sta. 10+00.00

END CONSTRUCTION
Y2~ Sta. 18+50.00

END_CONSTRUCTION
Y6~ St +.00

*TRIANGLE UNIVERSITIES CIR
FOR ADVANCE STUDIES"

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C, DEPARTMENT OF TRANSPORTATION,
GEDTECHNCAL UNIT © (913 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOiL TEST DATA 15 PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SLBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU ON-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABLITY INMERENT N THE STANDARD TEST METHOD,

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TME OF THE INVESTIGATION, THESE WATER LEVELS OR SOL
MOISTURE NAY VARY Y WTH T T0 CLIMATIC INCLUDING
TEMPERATURES, PRECPITATION AND WIND, AS. WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR (S CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS
ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESGN DETAKLS ARE DIFFERENT. FOR BODDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT, THE DEPARTNENT DOES NOT WARRANT OR GUARANTEE THE SUFFICENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE NTERPRETATIONS MADE OR OPIMION OF THE
DEPARTMENT AS TO' THE TYPE OF NATERIALS AND CONDITIONS TO BE ENCOUNTERED., THE BODER OR

. CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY MNSELF AS 7O CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE -
CONTRACTOR SHALL HAVE ND CLAIM FOR ADNTIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FRON
THOSE INDICATED N THE SUBSURFACE INFORMATION.

-L- 8TA. 80+00.00

END TIP PROJECT U-3309A

YAVENTIS CROP SCIENCE USA,LP.”

o
-1
[~ ]
:
=
2
NAD 83
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Y7~ STA 12+50.00 H.R.CO
D. W. DIXON
BEGIN CONSTRUCTION M. L. REEDER
-RPC- Sto, 124 55.00
INVESTIGATED BY_J-I. MILKOVITS, JR.
- CHECKED BY____N.T. ROBERSIN
- suBMTTeD BY_ N.T. ROBERSON
DATE JULY 2007

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECKICALLY WAIVES ANY CLAMS

FOR INCREXSED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

1D STATE PROJECT NO. TOTAL SHEETS

SHEET NO.
2

U-3389A 34916.1.1 46

SOIt. _DESCRIPTION

GRADATION

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
180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T2@6, ASTM B-15861. SOIL
CLASSIFICATION IS 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:

ROCK DESCRIPTION

TERMS AND DEFINITIONS

WELL GRADED- 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 TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF S0IL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

HARD ROCK 1S 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 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN ©. FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
RS MY SUBANBUL AR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS g g
VR STIEF. G0 SUTY L MOST W WTERBEDIED FAE S LA il E——————— ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLINE FINE 70 COARSE GRATN TONEDUS AND METATORPHIC ROTKTIAT AT WHICH IS 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 (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
€LASS. (357 PASSING %200) (3857 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNE1SS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 la3] a2 adlaslaslarlaraz [asas COMPRESSIBILITY NON-CRYSTALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TEGTED. ROCK TYE | COLLUVIM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  |A-1-a|A-1-b A-2-4la-2-51A-2-6|A-2-7] el &3 |A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 30 TR INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
TF ik AN MODERATELY COMPRESSIBLE LIOUD LIMIT 31-58 ASTAL COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD . v
SYMBOL  Boggelossct! 43 NN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED T choTH OF AL MATERIL RECOVERED IN THE CORE BARREL DIVIOED BY T0TAL
» . SHELL BEDS, ETC. .
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
cio goM GRANULAR| ¢ oy | MUCK. ORGANIC MATERIAL GRANULAR  SILT- CLAY ROCKS OR CUTS MASSIVE ROCK.
T o DO MO MEBLMN SoLs | gopg | PEAT . SoILS SOILS OLER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
% 200 [15 MXP5 MXIB MX[35 MX35 MX35 MXB5 MY36 MNISE MN[35 MMBS MN TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 102 HAMMER IF CRYSTALLINE, : ""'%Taﬁo“r{ ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3- 867 5 - 127 LITILE 10 - 20% ’ -
LIOUID LIIT 140 MX41 MN [48 MX41 MNJ4G MXH41 MN 140 MX41 MN SOILS WITH MODERATELY ORGANIC 5 - 187 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 | 6 MX | N.P.hg Mx}19 Mx|i3 MN [l MN |10 MX0 MXI BN IMN | [1770e or wioHLy | MIGHLY DRGANIC 310% 520% HIGHLY 35% AND ABOVE V. SLL) gtvirgkisgml pr‘;;o::;«u :EPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF “THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INEX| @ ° e X X [12 Mx|i6 MxfNo MY MODERATE ¥ - HERE HAS BEEN DISPLACEMENT OF TH
AMX |B MR M 2 AMOUNTS OF 22,“{‘;‘“ GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO %gr Refﬁg‘fﬂg’i&k ::?f:é’:ﬁ,:gf,_a"";‘g T‘:‘E’C;’R:CWRE‘ THE
USUAL TYPESISTONE FRAGS, ORGANIC pvall WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (L) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME GCCASIONAL FELDSPAR
FINE | SILTY OR CLAYEY | SILTY | CLavEY
OF MAJOR  [GRAVEL &ND 1o | GRAVEL AND SAND SOILS SOILS MATTER h 4 STATIC WATER LEVEL 4FTER. 24  HOURS. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - & PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:NEM'“; S . MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
3 FAIR TO ew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRA MDD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE s Rata DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O"UU‘" SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
7 T3 - - N THE STREAM.
PL.OF A-7-5 = L.L.- 3@ :PJ.OF A-7-6 >L.L.- 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 KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | EORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED ev—— (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE . PENETRATION RESISTENCE | COMPRESSIVE STRENGTH 5??3“:;{’;‘22’&';’;5}‘,{,,, @3:; oa TEST BORING SAMPLE IE_TESTED, WQULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- VALUE) DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED] | i\ oo o i e\ IkE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING (SEV)) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED T8 SOME 15 LATERAL, EXTENT
GRANULAR LOOSE 4 70 10 S- BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
NATERIAL MEDIUM DENSE 18 T0 30 NA ARTIFICIAL FILL OTHER THAN 88- SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES > 100 BPE LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vsgs"gﬁ SE 38 70 50 ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE BUT |.MOTTLED (M0T.- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>se — — —  INFERRED SOIL BOUNDARIES ST- SHELBY TUBE . SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF G00D DRAINAGE.
VERY SOFT (] .25 <, MONITORING WELL SAMPLE REMAINING. SAPROLITE 1S 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 2704 0.25 10 65 =07 INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE TESTED, YIELDS SPT N VALUES < 109 BPF | INTERVENING IMPERVIOUS STRATUM.
;L'-TTE‘&:“LY MEg?;:_.‘F STIFF . ¥g fs es Tl on A mgﬁrﬂﬁm AT RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 10 36 270 4 T ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR TRIAXIAL SAMPLE ifg;‘z’;‘g Xﬁg’;ﬁé’“““m"s' OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (R.0.D. - A MEASURE OF ROCK GUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD 38 >4 25025 DIP/DIP DIRECTION OF O resreiarion R . ROCK SEGMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTORE GR CRAIN STIE ROCK STRUCTURES CBR - CBR SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
SPT N-VALUE -
O VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES samm;m (5AP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 48 68 200 278 @ -~ SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK. THICKNESS AND
OPENING (MM) 476 28 @42 @25 @075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AN
ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL COARSE FINE SILT ¢ 70 DETACH HAND SPECIMEN. T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
B0 (co8.) R SaND SAND ol i AR - AUGER REFUSAL Pl PRESSUREMETER TEST MODERATELY CAN BE GCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. SD.) . SDJ) EI - gf:\x{ns TERMINATED ZE 2?:«? :ﬁrj&v HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED S PaE-
GRAIN MM 305 7% 2.0 .25 .85 @.005 ol o . BY MODERATE BLOWS. N
§ - SLI - SLIGHTLY -
SIZE  IN 120 3 CFT - CONE PENETRATION TEST " SLIGHTL MEDIUM CAN BE GRODVED OR GOUGED 2.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR B.P.F. OF
CSE. - COARSE TCR - TRICONE REFUSAL HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 14@ LB, HAMMER FALLING 3@ INCHES REQUIRED 1O PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER T§ST Y - UNIT WEIGHT POINT OF & GEOLOGISTS PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS LESS THAN @.1 FOOT PENETRATION
?ﬁc?%esgégguﬁngcgE Fé,i’g‘;’,‘?ﬁ;ﬁ“ ! GUIDE FOR FIELD MOISTURE DESCRIPTION EPI ;O?EN::;?OPENET ATION TEST “J4 - DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS v B9 BLOWS. D DIVIDED BY 10
F.~ FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN %}‘%%%-ﬁs‘ AT T&E‘ﬁfﬁ’; OF STRATA MATERIAL RECOVERED DI ¥ TOTAL LENGTH
” SATURATED - USUBLLY LIOUID: VERY WET, LSuALLY §2S§“3 ::ﬁsgurcmus Ve - A E SHEAR TEST TIECED GO BE ROKEN BY FINGER PREssurt. STRATA ROCK QUALITY DESIGNATION (SR.0.D.)- A MEASURE OF ROCK GUALITY DESCRIBED BY:
GATY FROM BELOW THE GROUND WATER TABLE AC. - FRACTURED VST - VANE SHEA VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH ToTo LENGTR OF FOCK SEOMENTS TEIER £ STRATIY Eeom 10 OR GREATER Tuem 1o CENTIMETERS DIVIED
LL_ | LioumD LiMiT :‘;gc&éeg’;‘aﬁ"E“Ts SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY BY TEE TOTAL LENGTH OF STRATA AND EXPRESSED A8 A PERCENTAGE.
PLASTIC . - FINGERNAIL. .
SEMISOLID; REOUIRES DRYING 70 TOPSOIL (1.8.) - SURF NTAINING ORGANIC MATTER.
RenG - WET - o ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING OPSOLL (1.5, SURFACE SOILS USUALLY CONTAINING oRo
PLL - PLASTIC LIMIT IERM LEaM BENCH MARK: N/A
DRILL. UNITS: ADVANCING TOOLS: HANMER TrPEs VERY WIDE HORE% FEET VERY THICKLY BEDDED > 4 FEET =
OM_|_ OPTIMUM MOISTURE - MOIST - ™) SOLID; AT OR NEAR OPTIMUM MOISTURE D . AUTOMATIC D MANUAL WIDE 3 10 10 FEET THICKLY BEDDED 15 - 4 FEET
Ll SHRINKAGE LIMIT [ moenes__ CLAY BITS NODERATELY CLOSE 370 3 FEET THINLY BEDDED 916 - 15 FEET ELEVATION: N/A
M & conmvuous FuIoHT aucem CORE SIZE: CLOSE 2.6 10 1 FEET VERY THINLY BEODED 0.03 - .16 FEET
- DRY - @ REQUIRES ADDITIONAL WATER 70 O VERY ELOSE LESS THAN B16 FEET THICKLY LAMINATED 0.008 - 8.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 . 8' HOLLOW AUGERS D‘B i THINLY LAMINATED < .008 FEET
PLASTICITY [ ove-ssc [] aro Feceo Fincer erts [~ INDURATION
PLASTICITY INDEX D) DRY STRENGTH 0 FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 85 VERY LOW B cesse O FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
LOW PLASTICITY 615 SLIGHT [ cesme ] ws aovencer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY - MEDIUM
HIon PeAeTICITY S ORE HIGH ] portesLe HotsT [ wicone ssteer TeeH | | post woLe picser MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
0 TONG-CAR B oo acen BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE * TUNG.-CARB.
COLOR [ omer 0 [ sounoms koo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT T v sveom est DIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER D DTHER ' EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
[] omer SAMPLE BREAKS ACROSS GRAINS.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett
GOVERNOR SECRETARY
July 9, 2007

STATE PROJECT: 34916.1.1 (U-3309A)
FEDERAL PROJECT: STP-2028(1)
COUNTIES: Durham
DESCRIPTION: SR 2028 (T. W. Alexander Drive) from SR 1121 (Cornwallis Road) to East of

NC 147
SUBJECT: Geotechnical Report - Inventory

Project Description
This project consists of a proposed widening of a 1.1-mile stretch of T. W. Alexander Drive. This project
also includes intersection improvements at Cornwallis Road, the addition of turn lanes at the NC 147
interchange, and three (3) pedestrian paths.

The geotechnical investigation was conducted during July of 2005 and June of 2007 using an ATV-mounted
CME-550X drill machine with an automatic hammer. Standard Penetration Tests were performed at
selected locations and additional borings were advanced using continuous flight augers and hand augers.
Representative soil samples were collected for visual classification in the field and selected samples were
submitted for laboratory analysis by the Materials and Tests Unit.

The following alignments, totaling 2.0 miles, were investigated.

Line Stations
-L- 18+50 to 80+00
-PEDTR1- 10+00 to 17+40
-PEDTR2- 10+00 to 22+42
-PEDTR3- 10+00 to 17+29
-RPA- 10+00 to 20+09
-RPC- 10+00 to 19+20

Areas of Special Geotechnical Interest
1) Highly Plastic Clays: Highly plastic clays (PI > 25) were encountered on the project at the following

locations:

Line Stations Offests
-L- 18+50 to 29+75 LT to RT

SHEET 3 OF 46
34916.1.1 (U-3309A)

-L- 38+25 to 44+25 CL
-PEDTRI1- 15+23 to 17+18 CL
-PEDTR2- 12+10 to 13+45 LT toRT

A discussion of these highly plastic clay soils is located below in the section titled “Soil Properties™.

2) Groundwater: The following areas exhibit a high water table, seasonal high groundwater or the
potential for groundwater related construction problems:

Line Stations
-L- 39+65, RT
-L- 43+65 to 47+50, RT
3) Lakes and Ponds: Two ponds are within close proximity of the right of way were noted at the
following locations.

Line Station Offset (ft)
-L- 37+00 to 40+75 120t0 375 LT
-L- 41+25 to 50+00 105LT

Physiography and Geology
The project is located in the central Piedmont Physiographic Province. The terrain is irregular with gently
rolling hills. The area consists of businesses surrounded by woods. There is a small creek to the north of
Alexander Drive that runs the length of the project and passes through two ponds.

Geologically, the project is located within the Durham sub-basin of the Deep River Triassic Basin. Soils are
derived from the underlying bedrock which consists of Triassic age sedimentary rocks (interbedded
sandstone, mudstone, and siltstone) of the Chatham group with scattered diabase dike intrusions.

Soil Properties
Soils encountered during this investigation are separated into two categories based on origin. They consist
of roadway embankment and Triassic residual soils.

Roadway Embankment soils are present along the existing roadways on the project. At the beginning of the
project, embankment soils consist of red-brown, medium stiff, moist, highly plastic, silty clay (A-7-6). The
remainder of the project consists mainly of red-brown, stiff to very stiff, moist, silty clay (A-7-6) and minor
amounts of red-brown, medium stiff, moist, sandy silt (A-4).

Triassic residual soils are derived from the weathering of underlying Triassic sandstone, siltstone and
mudstone. Soils derived from Triassic mudstone and siltstone are the most common. These soils consist of
tan and red-brown, medium stiff to hard, dry to moist, sandy and silty clay (A-6, A-7-6). Smaller amounts
of red-brown, medium stiff to hard, moist, sandy silt (A-4) are also present. The surficial Triassic residual,
silty clays exhibit moderate to high plastic indices from 19 to 51. Triassic residual soils grade into
weathered rock with depth that retains the relict characteristics of the Triassic rock.
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Rock Properties
Weathered rock in the Triassic Basin is derived from the underlying Triassic non-crystalline sandstone,
siltstone, and mudstone. The Triassic mudstones and siltstones are moderately to highly degradable when
exposed to air and water. Weathered rock occurs sporadically along -L- between Sta. 21450 and Sta. 61+50.

Triassic sedimentary rocks underlie the project. These non-crystalline rocks consist of red-brown and light
gray Triassic sandstone, siltstone, and mudstone. Several sporadic areas of non-crystalline rock occur from
-L- Sta. 30+00 to Sta. 40+00.

Groundwater
Groundwater generally occurs well below the ground surface with the exception of two locations. Areas that
exhibit high groundwater are outlined in “Areas of Special Geotechnical Interest.” The potential for a
perched water table is high in most of the upland areas where very dense or stiff, impermeable material
underlies loose or soft surfacial soils.

Ponds
Two ponds are located just north of -L- at Sta. 37+00 to 40+75, 120’ to 375° LT and at Sta. 41+25 to 50+00,
105’ LT. The ponds are fed by a small creek that runs the length of the project and flows east to west. The
ponds may be affected by sedimentation from storm water runoff during construction of the project. One
other pond along -Y1- (Cornwallis Road) just before Sta. 10+00, 250°LT, which is in close proximity of the
project, should also be noted.

Prepared by,

aime Love Pedro

Engineering Geologist

BULK SAMPLES
The following bulk sample was taken for tests to determine the engineering properties of the soil:
Sample No. Location Depth (ft) Test
CBR-1 -L-,46+15, 59’ RT 2.5-12.0 California Bearing Ratio

CBR-2 -L-, 62+66, 101’ RT 2.5-13.7 California Bearing Ratio



EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT TIP # U-3309A 'COUNTY Durham DATE 2/18/2009 : SHEET 3B OF 46 SHEETS
TOTAL :
LINE STATION STATION EXCAV. | ROCK | UNDERCUT | UNSUIT. | SUITABLE | TOTAL| ROCK {UNDERCUTEARTH| EMBANK. [| BORROW || SUITABLE | UNSUIT. TOTAL
(UNCL.) | EXCAV. EXCAV. EXCAV. | EXCAV. || EMB. EMB. EMB. EMB. 20% WASTE WASTE WASTE
-L-RT 18+50.00 27+00.00 84 215 84 1311 1311 1573 1489 215 215
-L-RT 27+00.00 40+50.00 1849 211 1113 736 2259 2259 2711 1975 1324 1324
-L-RT 40-+50.00 63+00.00 13743 64 13679 3527 3527 4232 9447 64 9511
-L-RT 63+00.00 73+00.00 294 ‘ 294 1837 1837 2204 1910 '
SUBTOTAL 15970 426 1177 14793 8934 8934 10720 5374 9447 1603 11050
-L-LT 18+50.00 27+00.00 376 , 123 90 286 1500 1500 1800 1514 213 213
-L-LT 27+00.00 40+50.00 2347 2 2347 7003 7003 3404 6057 2 2
-L-LT 40+50.00 63+00.00 - 60 60 14674 14674 17609 17549
-L-LT 63+00.00 73+00.00 62 62 3107 3107 3728 3666
SUBTOTAL 2845 125 90 2755 ‘ 26284 26284 31541 28786 215 215
-L- MED 18+50.00 27+00.00 8 8 490 490 588 580
-L- MED 27+00.00 40+50.00 18 18 798 798 958 940
-L- MED 40+50.00 63+00.00 52 52 1799 1799 2159 2107
-L- MED 63-+00.00 73+00.00 92 : 92 647 647 776 684
SUBTOTAL 170 ‘ ' 170 3734 3734 4481 4311
-YI-LT 12+00.00 22-+84.89 142 142 853 853 1024 882
-Y1-RT 12+00.00 22+84.89 41 _ 41 1388 1388 1666 1625
SUBTOTAL 183 ] 183 2241 2241 2690 2507
-Y2-LT 10+44.66 18+50.00 1331 1331 60 60 72 1259 1259
-Y2-RT 10+44.66 18+50.00 85 85 154 154 185 100
SUBTOTAL 1416 ‘ 1416 214 214 257 100 1259 1259
SHEET SUBTOTAL 20584 551 1267 19317 41407 41407 49689 41078 10706 1818 12524

* 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.

geotech subsurface ear_balance_card.xls : Balance Sheet 7/20/2009 10:52 AM



EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT TIP # U-3309A COUNTY Durham DATE 2/20/2009 SHEET_3C OF 46 SHEETS
TOTAL , ,
LINE STATION STATION EXCAV. | ROCK | UNDERCUT | UNSUIT. | SUITABLE | TOTAL| ROCK [UNDERCUTEARTH| EMBANK. || BORROW [ SUITABLE| UNSUIT. | ' TOTAL
(UNCL.) | EXCAV. EXCAV. EXCAV. | EXCAYV. || EMB. EMB. EMB. EMB. 20% WASTE WASTE WASTE
SHEET 1 SUBTOTAL 20584 551 1267 19317 41407 41407 49689 41078 10706 1818 12524
-Y3- 14+00.00 15+93.91 21 21 339 339 407 386
-Y4- 10+50.00 12+80.72 33 33 2047 2047 2456 2423
-YS5- 10+39.00 11+50.00 69 69 3 3 4 65 65
-Y6- 10+39.00 11+50.00 61 61 20 20 24 37 37
-Y7- 12+50.00 14+65.92 221 221 157 157 188 33 33
-RPA- 11+00.00 19+50.00 677 677 900 900 1080 403
-RPC- 13+00.00 18+50.00 411 411 4 4 5 406 406
PROJECT SUBTOTAL 22077 551 1267 20810 44877 44877 53853 44290 11247 1818 13065
ADDITIONAL UNDERCUT 9100 9100 9100 10920 10920 9100 9100
WASTE IN LIEU OF BORROW -11247 -11247 -11247
LOSS DUE TO CLEARING & GRUBBING -4500 -4500 4500
LESS SELECT GRANULAR MATERIAL -1667 -2000 -2000
EST. SHOULDER MATERIAL 3150 3150 3780 3780
PROJECT TOTALS 17577 9651 1267 16310 57127 9100 46360 66553 50243 10918 10918
EST 5% TO REPLACE TOP SOIL ON
BORROW PIT 2512
| l |
GRAND TOTALS 17577 9651 52755
I l
SAY 17600 9660 52760

* 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.
-L-, -Y1-, and -Y2- Pavement Structure Volume = 2600 CY

geotech subsurface ear_balance_card.xls : Balance Sheet (2)

7/20/2009 10:55 AM
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