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PROJECT DESCRIPTION _BURLINGTON - GRAND OAKS BLVD. EXT.

FROM SR 1146 (KIRKPATRICK RD.) TO NC 62 (ALAMANCE RD.)
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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED B8Y THE N. C. DEPARTMENT

OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.
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TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.
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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 UMIT AT (319) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST OATA 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 (IN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELMBILITY INKERENT N THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING

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 TO 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 HIMSELF 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 IN 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

PROJECT REFERENCE NO. SHEET NO.

34912.L1 (U-3304) 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

188 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 71286, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SuCH

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO CDARSE.
- 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

TERMS AND DEFINITIONS

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL 1S 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 IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA,

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

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

VANE SHEAR TEST

O

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR. e T o g W e A Mg bk oo
VERY STIF, GAALSKTY CL VOGT WITh MERBELVED FAE SMD LAESS HGA) RUSTE A6 i ADED, OF ROUNDED ROCK (WR) 2= gfgwcso‘;ss?l?o%mg r;g;ﬁgx THAT WOULD YIELD SPT N VALLES > 160 ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ——— <~ FINE 6 CORREE CRATN ToNEDUS ATD METAVORPHIC ROCK THAT -] AT WHICH IT IS 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, KAGLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY g )jj, WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 35% PASSING ¥200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. L. L] GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
[—— ~——1 FINE TO COARSE GRAIN METAMORPHIC - e
GROUP a1 las -2 adlaslas]arlogaz |[Aaas COMPRESSIBILITY NOV-CRISTALLINE M T R T A T ROCK TypE | COLLUVIUM - ROCK FRAGMENTS MIXED WIT SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. are| A3 |A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 T = — INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NS MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-5@ AL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD -
SYMBOL NN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [ LT | 6pT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORe RECOVERY REC - TOTAL LENOTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
. P L] sHELL BEDS, ETC. g
% fasasms SILT- oK PERCENTAGE OF MATERIAL WEATHERING DIKE. - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* :0 GZS?L”SL ARl car | T ORGANIC MATERIAL GR@%EJLLQR SIL;;}LCSW OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
* 200 10 Mx[35 mx|35 1|35 mx[35 mxi36 M |as {36 Mnf3s M SOILS TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 10% FRESH SszZRE?H &zt;ﬂf,’:;: RIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER %%X.ZJF'II‘E ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITILE ORGANIC MATTER 3-5% 5 - 12% UTTLE 10 - 20% : HORIZONTAL.
LIUID LIMIT 40 Mx|41 My 40 Mx 41 o Jag mx fa M40 Mx[a N sons wiTH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 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 8 MX NP 118 Mx |10 Mx 11 MN 11 MN 1@ MX 10 MX{13 MN (3T MN LITTLE OR HIGHLY HIGHLY ORGANIC 0% >20% HIGHLY 35% AND ABOVE ¥ SLL) g?YﬁTgkfsgszI::OS:rungclMEN FACE SHINE BRIGHTLY. ROCK RINBS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX o e 4 4 MX_ |8 MX 12 MX)1B MX|No MX mgﬁﬁ?fw ORGANIC GROUND WATER sLIeHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INT o ROCK UP T0 FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
s ” \{ .
USUAL TYPES|STONE FRAGS, T ¢ ORGANIC SOl Xz WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING LI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE 7O ONE ANOTHER PARALLEL 70 THE FRACTURE
OF MAJOR  [ORVEL, @D | | SILTY O CLAYEY suTy LavEY FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WATERIALS sari) SAND| GRAVEL AND SAND SOILS SOILS MATTER h 4 STATIC WATER LEVEL aFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. - LITTING AL L
CETCRATING MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
ik EXCELLENT T0 600D ver 10 P00k | PR 10| poor | umsuimese Yew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA ™MoD. GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS FARENT MATERIAL.
POOR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED .
SUBGRADE OW SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
- T3 . - - THE STREAM.
P1OF A-7-5 SUBGROUP IS = LL - 30 ; P1OF A-7-6 SUBGROUP IS >LL - 30 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 L;E_:E?ﬁ:TTELOg_‘Bi-’_' A MAPPABLE GEOLOBIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED povappes (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. LD.
PRIMeRY SOIL Typg |  CONMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE. STRENGTH zgﬁswggnfgzgmmm"f’ Gg;r o TEST BORING nsgf:rz.rions 7 YIELD SPT REF: JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
p s SR\ s e s oo s A o 00 SO o SR | - e Ao O ROKCTIN G 5 e TGOS 1 9t G T
GRANULAR LOOSE 470 10 S5 - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN A KTENT.
MATERIAL MEDIUM DENSE 1@ 10 30 N/7a ARTIFICIAL FILL (AF)OTHER SAMPLE IF_TESTED. YIELDS SPT N VALUES ) 108 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vzgsNggnss 36 10 50 THAN ROADWAY EMBANKMENT -Q CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMBLE BUT |MOTTLED (MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
e m “w  INFERRED SOIL BOUNDARY SAMPLE 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 SOFT <2 <0.25 "'O MONITORING WELL 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 270 4 .25 10 0.50 == INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, VIELDS SPT N VALUES < 9@ BPF | INTERVENING IMPERVIOUS STRATUM.
3%1;51'&? MEDIM. STIFE : ;g 185 051010 erroet ALLUVIAL SOIL BOUNDARY A ;’ggﬂfﬂ%ﬁw 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.
(COHESIVE) VERY STIFF 15 T0 38 270 4 b GLOPE INDICATOR BAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK_QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 28/025 OIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING FLSD AN EXAMPLE. ROCK SEGMENTS EOUAL 10 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.
O o1 nevaLe VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SEPROLITE_(SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 4@ 68 200 270 @  SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM 476 200 042 025 0075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
. ABBREVIATIONS “HARD T OETann s SPRLinen T O FICK ONLY VITH DIFFICULTY. HARD HARNER BLOVS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER | COBBLE |  GRAVEL e e st cLar | AR - AUGER REFUSAL HI. = HIGHLY 4 - MDISTURE CONTENT " T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) «CoB. ©R) Py N & Do ©L €Ly BT - BORING TERMINATED MED, - MEDIUM V - VERY MOOERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO B.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
prp——— - = ppen — pyo CL. - LAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD g);c:végg%gvetgzg BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED P PLAE.
2 - . 4 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED - ;
SIZE N 12 3 CSE. - CORRSE NP - NON PLASTIC 5 NI WEIGHT MEDIUM CAN BE GRODVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE! (SPT) - NUMBER OF BLOWS (N OR BPF)OF
HARD CAN BE EXCAVATED IN SMALL CLIPS TO PEICES 1 INGH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG, - ORGANIC 24" DRY UNIT WEIGHT POINT OF A GEOLDGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
TS ———— FELD YOISTORE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST . THAN O FOOT PER 60 BLOWS.
CATTERBERG LIMITS) DESCRIPTION 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
F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN g;“g;:ﬁgm A’:‘%ng:’és‘gggcg J‘}TE%CEL:TTJE" OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- . . FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. -
SATURATED USUALLY LIGUID: VERY WET, USUALLY FRAC. - FRACTURED, FRACTURES SLIL - SLIGHTLY STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE g VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH O ey Or FOLK St HENTS TN STRATUM EOQUAL To OR GREATER THAN 4 INCHES DIVIDED BY THE
tL_ | LIOUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
eLASTIC FINGERNALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO : i .
FoE T VET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSQIL (TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
P
pLL . PLASTIC LIMIT DRILL ONITS: ADVANCING TOOLS: HAMMER TYPE: IERM SPACING LERM BENCH MARK:
d VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED > 4 FEET
oM_| OPTIMUM MOISTURE - MOIST - @ SOLID: AT OR NEAR OPTIMUM MDISTURE [ cuer arrs [ auvtomatic MANUAL N 51 10 FEET THICKLY BEDDED 15 - 4 FEET =
SL .. SHRINKAGE LIMIT D MOBILE B~ MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET ELEVATION: .
6 CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE @46 TO 1 FEET VERY THINLY BEDDED .63 - 6.6 FEET
- DRY - @ B o e 10 O e ) VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0.008 - .03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE Bi-51 8'HOLLOW AUGERS = - THINLY LAMINATED < @.008 FEET
INDURATION
PLASTICITY [ come-asc [J waro Faceo Fincer eits e
PLASTICITY INDEX D DRY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
] runc.-cansioe mserts [+
NONPLASTIC o5 VERY LOW [ cme-sse FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT [ casiwe [ v/ covencer TR GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM [ portasee Hotst [ Tracone . GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HieH ———— STeeL TEEm [} rost et oicee MODERATELY INDURATED BR:AKS EASILY WHEN HIT WITH HAMMER "
[ tricone * TUNG.-CARE. HAND AUGER -
COLOR CME-55 [ sowoms ro INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D CORE BIT D DIFFICULT TO BREAK WITH HAMMER.

SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06
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LOCATION: BURLINGTON - GRAND OAKS BLVD EXTENSION
FROM SR 1146 (KIRKPATRICK ROAD) TO Vi STA. 24.+00.00
NC 62 (ALAMANCE ROAD) END CONSTRUCHTON

TYPE OF WORK: GRADING, DRAINAGE, CULVERT, CURB AND
GUTIER, SIGNALS AND PAVING
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CLEARING ON THIS PROJECT SHALL BE PERFORMED . PRELIMINARY PLANS
gc \TO THE LIMITS ESTABLISHED BY METHOD Il THIS PROJECT IS PARTIALLY WITHIN THE CITY OF BURLINGTON % PROPOSED SIGNAL NOTE: -YI- DETOUR SHOWN ON SHEET 11 - y
e Y Y Y Y Y N A A
Q|| crarmrc scars DESIGN DATA PROJECT LENGTH DIVISIZ;;M 6”1’: ‘Z’; (‘;’ IWAYS HYDRAULIGS ENGINEER STATE OF NORTH CAROLINA
50 25 © 50 100 | ADT 2001 = 8,700 _ \ 1000 Birck Ridge Dr., Raleigh, NC 27610
§ I | AT 2025 = 21800 LENGTH ROADWAY TIP PROJECT U-3304 = 1.220 mi Ly ured R
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR : SECRETARY
January 2, 2007
STATE PROJECT: 34912.1.1 (U-3304)
FEDERAL PROJECT: STP-0701(8)
COUNTY: Alamance
DESCRIPTION: Burlington — Grand Oaks Blvd. Ext. from SR 1146 (Kirkpatrick Rd.) to NC 62
(Alamance Rd.)
SUBJECT: Geotechnical Report — Inventory

Project Description
This project consists of the widening of existing Grand Oaks Blvd. from two lanes to four lanes and extending
Grand Oaks Blvd. on new location to Kirkpatrick Rd. The widening is asymmetrical along the right side of the
existing roadway. Improvements to the intersection with NC 62 (—Y'1-) are also included in this project.
Traffic on NC 62 will be shifted to a detour alignment (—Y 1DET-) during construction of the intersection.

The geotechnical field investigation was conducted during May 2006 utilizing a consultant drill crew. Borings
were logged by NCDOT Geotechnical Engineering personnel. An ATV-mounted CME-55 drill machine with a
manual hammer was used to perform most borings. Standard Penetration Tests were advanced using hollow
stem augers at select locations. Additional borings along the alignment were advanced with continuous flight
augers or a hand auger where access was limited. Representative soil samples were collected for visual
classification in the field and for laboratory analysis by the Materials and Tests Unit.

The following alignments, totaling 1.7 miles, were investigated:

Line Station (£)
. 10+00 to 74+67
-Y1- 10+48 to 24+00
-Y1DET- 10+00 to 20+62

Plan sheets and cross-sections of these alignments accompany this report.

TELEPHONE: 919-250-4088 LOCATION:
FAX: 919-250-4237 CENTURY CENTER COMPLEX

MAILING ADDRESS:
NC DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT ENTRANCE B-2
1689 MaiL SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US 1020 BiRCH RIDGE DRIVE
RALEIGH NC 27699-1589 RALEIGH NC

SHEET 3

Areas of Special Geotechnical Interest
1) Highly Plastic Clay Soils: Intervals containing highly plastic clay soils (plasticity indices of greater than 25)
are noted below:

Line Station (+)
~L- 10+00 to 20+00
~L- 24+00 to 33+50
-L- 38+00 to 42+00
~L- 60+75 to 70+25
-Y1- 16+25 to 18+25
~Y1DET- 11+50 to 18+00

2) Crystalline Rock: Crystalline rock was encountered at the following stations:

Line Station ()
1~ 24+00 to 32+00
-~ 33+50 to 40+00
~L- 44+50 to 45+75
L~ 60+75 to 61+25
-L- 70+00 to 72+00
-Y1- 18+50 to 19+50

(for further details see the discussion of Rock Properties below)

Physiography and Geology
The project is located in the Piedmont Physiographic Province of North Carolina. The project corridor is
primarily composed of single family homes and wooded lots. The topography of the area is gently rolling with a
maximum relief of nearly twenty feet at Gum Creek. Geologically, the project is located within the Carolina
Slate Belt. Soils are derived from the in-place weathering of the underlying bedrock of metamorphosed
granite/diorite and mafic volcanic rocks. Locally, these rock units tend to form alternating zones of weathered
and crystalline rock across the project.

Soil Properties
Existing roadway embankments on the project are generally five feet or less in height. Existing embankment
soils were not investigated.

Residual soils along the project corridor generally exhibit poor engineering qualities. These soils are typically
red-orange to tan-brown, moist, medium stiff to hard, highly plastic, sandy and silty clay (A-6, A-7-6).
Plasticity indices for these soils range from 26 to 43. Minor amounts of moist, medium stiff to hard, sandy silt
(A-4) and moist, very dense, silty sand (A-2-4) are also present.



Rock Properties
Weathered rock and/or crystalline rock were encountered along the project as noted above. The weathered rock
occurs at depths ranging from 12 to 15 feet, and consists of weathered metagranite, metadiorite and/or mafic
volcanic rocks. Crystalline rock was encountered at depths ranging from 2.5 to 14 feet. The shallowest
occurrences were near —L— stations 45+00 and 61+00.

Groundwater
Due to seasonally dry conditions at the time of the investigation, groundwater was only encountered in two
borings along the project. The groundwater levels ranged between elevations 595 and 600 feet along —Y1—
between stations 13+00 and 17+00. Groundwater levels are subject to seasonal changes and may be higher due
to prevailing climatic conditions such as precipitation, temperature, and wind.

Prepared by,

Kevin B. Miller, LG
Project Geological Engineer

SHEET 3A



COMPUTED BY: HLE DATE: 4/4/08 PROJECT NO. SHEET NO.
CHECKED BY: KEM DATE: 4/4/08 U-3304 3B OF 27
IN CUBIC YARDS
UNCLASSIFIED ROCK UNDERCUT UNSUITABLE SUITABLE TOTAL EARTH ROCK EMBT SELECT ROCK SUITABLE UNSUITABLE TOTAL
LOCATION EXCAVATION EXCAVATION EXCAVATION EARTH EARTH EMB'T EMBANKMENT EMB'T +% BORROW | BORROW WASTE WASTE WASTE WASTE
EXCAVATION EXCAVATION 20
-L - 10+00.00 TO 23+50.00 10 0 200 15 5 45156 45156 0 54187 54192 0 0 0 215 215

-L - 23+50.00 TO 34+50.00 165 0 1879 167 -2 32458 32458 0 38950 38952 0 0 0 2046 2046

-L - 34+50.00 TO 38+00.00 812 0 0 0 812 8524 8524 0 10229 9417 0 0 0 0 0
-Y- 17+00.00 to 25+00.00 224 0 404 44 180 1033 1033 0 1240 1060 0 0 0 448 448

0 0 0 0 0 0 0 0 0 0 C 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

SUBTOTALS NO 1 1211 0 2483 226 985 87171 87171 0. 104606 103621 0 0 0 2709 2709

-L- 38+00.00 TO 68+00.00 (L T.) 3250 0 0 24 3226 0 0 0 0 0 0 0 3226 24 3250

-L- 38+00.00 TO 68+00.00 (RT.) 7927 24 1070 1375 6528 1303 1279 24 1559 0 0 0 4993 2445 7438
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 3 0 0 0 0 0 0
0 0 0 0 0 0 0 [ o 0 0 0 0 0 0

SUBTOTALS NO 2 11177 24 1070 1399 9754 1303 1279 24 1559 0 0 0 8219 2469 10688

-L- 68+00.00 TO 74+00.00 (LT.) 1098 0 0 0 1098 15 15 0 18 0 0 0 1080 0 1080

-L- 68+00.00 TO 74+00.00 (RT.) 3074 0 321 521 2553 336 336 0 403 0 0 0 2150 842 2992
0 0 0 0 0 0 0 o 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

SUBTOTAL NO3

-Y1 DET- 10+50.00 TO 21+00.00 2013 0 0 300 1713 25 25 0 30 0 0 0 1683
-Y1- 10+00.00 TO 18+50.00 3205 0 227 672 2533 277 277 0 332 0 0 0 2201
-Y1- 18+50.00 TO 24+50.00 LT 372 0 0 0 372 107 107 0 128 0 0 0 244 0
-Y1- 18+50.00 TO 24+50.00 RT 46 0 0 0 46 694 694 0 833 787 0 0 0 0 0
-Y{DET- REMOVAL- 10+00 TO 18+50 982 0 184 198 784 853 853 0 1024 240 0 0 0 382 382
0 0 0 Y] 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

SUBTOTAL_NO 4
PROJECT SUBTOTALS 23178 24 4285 3316 19838 90781 90757 24 108933 104648 0 0 15577 7601 23178
LOSS DUE TO CLEAR. & GRUB -400 -400 400 0 0
ADDITIONAL UNDERCUT EXCAV. 3250 0 0 3250 3250 0 3900 3900 0 0 3250 3250
EST. FOR DRIVEWAYS 0 0 0 0 0 0 0 0 0
EST. FOR PAV'T REMOVAL 0 0 0 0 0
ROCK TO REPLACE BORROW 0 0 0 0 0 0
ADJUST FOR ROCK WASTE 0 0
WASTE IN LIEU OF BORROW -15577 -18577 -15577
SHOULDER CONSTRUCTION 1000 1000 1000
LESS SELECT GRANURAL MAT'L -7000

PROJECT TOTALS

110812

REPLACE TOP SOIL BOR. PITS

GRAND TOTALS 22778 7535 88568 0
SAY 22800 7600 88600 0
PAVEMENT STRUCTURE VOLUME : 11,159 CUBIC YARDS EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT. THESE EARTHWORK QUANTITIES
DRAINAGE DITCH EXCAVATION : 80 CUBIC YARDS ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.
|SHOULDER BORROW: 0 CUBIC YARDS
UNDERCUT EXCAVATION 0 CUBIC YARDS (Contingency Item)
CLASS IV SUBGADE STABILIZATION 5750 TONS (Backfill Material To Replace Shallow Undercut Excavation)
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— PROJECT REFERENCE NO. SHEET NO.
REVISIONS \ \ U-3304 Y
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Tog EPI-RrOTlEl(_:TION RW_SHEET NO. 4
(Not fo Scale) ROADWAY DESIGN HYDRAULICS
\ \ ENGINEER ENGINEER
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DO NOT USE FOR R/W ACQUISITION
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DO NOT USE FO§ CONSTRUCTION
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- - PROJECT REFERENCE NO. SHEET NO.
REVISIONS PREFQRMED SCOUR HOLE DETAIL _A_ U3 :
// 1('ONE :Rgregnclm, 304 5
PLAN VIEW {o] 0 Scdal
RAW REVISION 6/6/06: REVISED RIGHT -OF -WAY,TEMPORARY CONSTRUCTION e MW _SHEET NO. 5
EASEMENTS & PERMANENT DRAINAGE EASEMENTS AT GUARDRAIL . ROADWAY DESGN RIDRAULICS
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V;z/a e LhnersCioee 2 iy Rap R\ @
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e
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MATCHL F SHEET 6

59.98 AC TECTION ~
SEE DETAIL “A*
CLASS B RIFRAP
EST. 81.8 TONS

SEE DETAIL “A” FILTER FABRIC

CLASS B RIPRAP EST. 245.9 8Y

EST. 52.2 TONS
FILTER FABRIC
EST. 156.9 §Y

BL-72 STA 63+5893

ggnon\TIP\U33@4_GEO_RDWY_W1der‘\mg & new location\CADD_GEOTECH\PlanProf\u33B4_geo_1nv_psh.5.dgn

—L= STA 23+4564
498 LT JOHN B, ISLEY
0B, 21PG, 4Tt
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FOR -L- PROFILE SEE SHEET 12 E ’
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| PROJECT REFERENCE NO. SHEET NO.
REVISIONS PREFORMED SCOUR HOLE U-3304 K3
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PROJECT REFERENCE NO. SHEET NO.
ION:
REVISIONS U-3304 7
MW SHEET NO. 7
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOH CONSTRUCTION
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\ FOR -L- PROFILE SEE SHEET 13
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DETAIL D
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PROJECT REFERENCE NO. SHEET NO,
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