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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE QF 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 (9I3) 250-4088. NEITHER THE SUBSURFACE PLANS AND, REPORTS,
NOR THE FIELD BORING L0GS. ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON 4
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 TG 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 SOL
MOISTURE CONDITIGNS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CEIMATIC 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 TO THE TYPE OF MATERIALS AND CONDITIONS YO 8E 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 CLAIM 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.

PERSONNEL
N. BRADLEY

J. WHITE
D, TEAGUE

~L~ STA. 26 +00.00

DRAWN BY: C.A. YOUNGBLOOD

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED 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 THE PROJECT.

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 INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

INVESTIGATED By _€.4. YOUNGBLOOD

CHECKED BY___ K.B. MILLER
supmiTTED BY__ K.B. MILLER
DATE SEPTEMBER, 2009
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NORTH CAROLINA

DIVISION ©OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

DEPARTMENT OF TRANSPORTATION

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

33794.1.1(B-4610) 2

SOIt._DESCRIPTION

GRADATION

ROCK_DESCRIPTION

SOIL 1S 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

160 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, 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
AS MINERALOGICAL COMPOSITION, ANBULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

Wi - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

PODRLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwD OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF $OIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,

TERMS AND DEFINITIONS

HARD ROCK IS NDN-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 60 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 DR 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,

DESCRIPTIONS MAY INCLUDE COLOR DR COLOR COMBINATIONS

(TAN, RED, YELLOW-BROWN, BLUE-GRAY).

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED T0 DESCRIBE APPEARANCE.

VANE SHEAR TEST

EXTREMELY INDURATED

SHARP HAMMER BLOWS REOUIRED TO BREARK SAMPLE;

SAMPLE BREAKS ACRDSS GRAINS.

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
HBRY SUBANGULAR, SUBROUNDED. OR ROUNDED. WEATHERED ;__,»/ﬁ\ NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 ; " 4 P B
VERY STIFF GRALSLTY CLA,MOST W ATERBEDIED FUAE SMD LRERSHRHL PLISTC 476 nssm———————— ROCK' (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AAGHITO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLTE FINE 70 COARSE BRAIN ToNEOUS AFD VETAVORPRIC ROCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS FGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCR (G 24 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 35% PASSING *200) ORGAN WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. i / GNEISS, GABBRD, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP aalaslat]la7]asaz | Asas COMPRESSIBILITY gggiﬁmftsglﬁLLlNE <] 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, el A3 |A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 3 — : INCLUDES PHYLLITE, SLA;E. SANDSTONE, ETC, OF SLOPE.
3 MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 31-58 COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD ,
SYMBOL NN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 %.gIMENTARY ROCK I_ | SPT REFUSAL. ROCK TYPE INCLUDES LINESTONE, SANDSTONE, CEMENTED R R o Exbrecaan a8 AL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
’ L] sHELL BEDS, ETC. 3
it SILT- PERCENTAGE OF MATERIAL WEATHERING | DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 10 GRANULAR MUCK, GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
s 40 : sos | ST | peat ORGANIC MATERIAL SDILS SoILS OTHER MATER) oK FRE o BRIGHT. FE UTS MASSIVE R
j . W 3 -
* 200 16 Mx|35 Mx|35 Mx|25 mMxlas mx|as Mnlss w38 MN|3s M SOILS 1RACE OF ORGANIC MATTER >~ 3% 3-8y TRACE 1101 FRESH 0CK FRESH, CRYSTALS BRIGHT, JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNDER DIP_- THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 124 LITTLE 10 - 20% HAMMER IF CRYSTALLINE, 'HORIZONTAL.
LIOUID LT 4G MX[41 MN 148 MX |41 MN [40 MX |41 MN [40 MX] 41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 28 - 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
PLASTICINEX | 6 MX | NP |1 x|im mxjn e 1 wN oo mx 10 mxfu (| e or wiGHLy | HIGHLY ORGANIC 0% 3201 HIGHLY 357 AND ABOVE v SLL E?Y??kfs?:& :;o;:ru :gscmsu FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [ [} [ 8 Mx |12 Mx|16 Mx|No x| ~ MODERATE iy FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF T
R AMOUNTS OF 22?{‘;‘ it GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ‘SIDES RELATIVE 10 ONE ANOTHER PARQLL& T"D THE FRACTURE. HE
USUAL TYPESISTONE FRAGS.\ . | oy1 Ty OR CLAYEY SILTY CLAYEY DRGANIC N WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
wlERALS | Swp  [CAND| CRAVEL AND SAND | SOILS | SOILS vy _ STATIC WATER LEVEL AFTER _24  HOURS
SRR : - MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FaIR TO ew PERCHED WATER, SATURATED ZONE., OR WATER BEARING STRATA (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 ED WATER, SATUR E. OR WATE TR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJWI" SPRING OR SEEP WITH FRESH ROCK. FLODD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
P1OF A-7-5 SUBGROUP 1S < LL - 30 ;PI 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 SHOWS SEVERE LOSS OF STRENGTH %ODLW_M&: A MAPPABLE GEGLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED pem—— (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SDUND WHEN STRUCK. FIELD.
PRIMARY SOIL TYPE curggagsnfsscek TR, RES'STENCE CDMPR?DSQEE;:?;R:ENGTH Z??EVSA&LE%E’;ZT&%JRE) 933 oy TEST BORING osgfgrm-ﬁmws FIEeT] P1_HEE: JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
_IN-VALUE) )
S - BULK SAMPLE SEVERE ALL ROEK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) g
VERY LODSE < » GEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY SOIL SYMBOL AUGER BORING 17S LATERAL EXTENT.
CRANULAR LOOSE 470 1@ SS - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. S
NATERIAL MEDIUM DENSE 18 0 38 Na ARTIFICIAL FILL {(AF)OTHER BAMPLE IF_TESTED, YIELDS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR RODK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 3¢ 10 58 THAN ROADWAY EMBANKMENT -<>- CORE BORING T - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE pu7 |MOTILED (MOT)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 58 SOILS USUALLY INDICATES POOR AERATION AND LACK OF GODD DRAINAGE.
e == INFERRED SOIL BOUNDARY BAMPLE o SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK y
VERY SOFT I3 20.95 ™ 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
GENERALLY SOFT 2704 8.25 0 0.50 =7y INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YIELDS SPT N VALUES (199 BPF | INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY ”Eg‘;;, STIFF ; ;g ?5 85 10 1.0 N A ;‘;ﬁ‘;ﬂﬁ,{iﬁm RT - PECOMPACTED 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.
pitviert VERY STIFF 15 70 38 1 *Tree® ALLUVIAL SDIL BOUNDARY ' BAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SLOPE INDICATOR ALSO AN EXAMPLE. . ‘HOCK SEGMENTS EOUAL T0 OR GR
HARD >30 >4 250025 DIP & DIP DIRECTION OF O meteation CBR - CALIFORNIA BEARING S TATTNESS ggggggg;e:;snsgg:&m‘gg GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES RATIC SAMPLE .
TEXTURE _OR GRAIN SIZE O -V =
SPT N-VALLE VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKIND OF HAND SPECIMENS REOUIRES %‘%‘%—1—%%' RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 1 4@ 60 208 270 @ SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. ARENT ROCK.  »
- XIMATELY UN]
e e 476 200 042 035 0o75 095 ABBREVIATIONS HARD ggNogsggt‘R:;ngng;l :ggs OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED glzﬁnxv?tvm:ﬁl:«sgnggggnDfmlﬁNlﬁfsU SL:TDE?:AI? FE)?:;:?, iﬁ?}fﬁas B’EZ%“'EMI»'SL%“E'BEiiR‘L"LDLEL
BOULDER COBBLE GRAVEL °§2ng Z;‘:‘% SILT cLAY AR - AUGER REFUSAL HI = HIGHLY w - MDISTURE CONTENT TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR. €0B.) ©R) (CSE. D & Spa [EX) ) BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. BOUGES OR GROOVES TO B.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT REGULTS FROM FRICTION ALONG A FAULT OR
. SD. 3 - oLay MICh. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A-GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED 5T PLANE
GRAIN MM 385 7 28 .25 0.05 8085 CPT - CONE PENETRATION TEST ~ MOD.- MDDERATELY WEA. - WEATHERED BY MODERATE BLOWS.
SIZE N 12 3 CSE..~ COARSE NP - NON PLASTIC Y - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. %%’m—%ﬂ ’;‘E”@E;ﬁoﬁg;’ s‘ ,(:NDOOTR]:Z) gf)u. ITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC “%4~ DRY UNIT WEIGHT HARD O B tar e oty _IPS TO PEICES 1 INCH HAXiHLM SIZE BY HARD BLOVS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
Py ——— e D MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST - THAN @1 FOOT PER 6@ BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERC LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MDDERATE BLOWS OF A PICK POINT. SMALL, THIN g}‘*g'][g Aﬁm&%g&%ggg e J"Jé&cé.ﬁ"jﬁé* OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. X 1 )
©aTy 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 ?;‘T‘:I“szG?H“g:Légkniifggg";;ﬁgg’;“Sr’g‘;‘f}:‘;g Aﬂ%‘ ::%Rg;ngggH:iEE ?rzucs DIVIDED BY THE
LL_ | LIOUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY: TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC FINGERNAIL. .
SEMISOLID; REGUIRES DRYING T( I0PSOIL (1S - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Reoe T ET - 00 ATTAIN OPTIMUM MOISTURE EQUIPMENT _USED ON _SUBJECT PROJECT FRACTURE SPACING BEDDING . ‘
el L PLasTIc LMIT ] TERM SPACING IERM :
DRILL UNITS: ADYANCING TOOLS: HAHER TYPE: VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET BENCH MARK;
oM_L OPTIMUM MDISTURE - MOIST - (M SOLID:; AT DR NEAR OPTIMUM MDISTURE AUTOMATIC  [] MaNUAL WIDE 316 16 FEET THICKLY BEDDED 15 - 4 FEET
SL_| SHRINKAGE LIMIT [0 wosne 8- CLAY BITS MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 1.5 FEET ELEVATION: FT.
T - [ &rconmnuous FuisHT AusER VERY THINLY BEDDED .83 - 016 FEET
- DRY - @ REQUIRES ADDITIONAL wATER T0 OuS FLIGHT @ CORE S1zE: S;g?smsi E'EIEST%;:E;; FEET THICKLY LAMINATED .08 - 0.83 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 8" HOLLOW AUGERS [ - THINLY LAMINATED < 0.008 FEET F.LA.D. = Fllled Immediately After Driling
PLASTICITY _ [ ome-asc [ aro Facep Fincer eits [ INDURATION '
i FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC,
PLASTICITY INDEX (PD DRY STRENGTH D TUNG.-CARBIDE INSERTS ?
NONPLASTIC 2-5 VERY LOW CME-B50X . [l FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAING;
LOW PLASTICITY 6-15 SLIGHT [ casme [ w aovancer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM
ABLI : GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH [ rorresLe noist E TRICONE______*STEEL TEETH POST HOLE DIGGER MODERATEL Y INDURATED BREAKS EASILY flfi:N HIT WITH HAMMER,
TRICONE * TUNG.~CARB. X| HanD AUGER
COLOR CME-750 : [ soumoms moo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[ core err 0 DIFFICULT TO BREAK WITH HAMMER.
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STATE OF NORTH CAROLINA
DIVISION OF HIGHWATYS

RANDOLPH COUNTY

LOCATION: BRIDGE NO.73 OVER LAKE LUCAS ON SR 1518

TYPE OF WORK: GRADING, DRAINAGE, PAVING,
& STRUCTURE

STATE

BTATE PROJECT REFERENCE NO. SHEET TOTAL

NO. SHBBTS

N.C.

B-4610 2A] 8

STATE PROLNO.

F.A.PROLNO. ‘DESCRIPTION
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BEGIN TIP PROJECT B-4610 ( \‘\
-L~ STA. 14+35.00 / § \.
THIS PROJECT IS NOT WITHIN ANY MUNICIPAL BOUNDARIES. / g \\\ ‘
*+ DESIGN EXCEPTION REQUIRED FOR VERTICAL AND S )
HORIZONTAL DESIGN. -
/‘ / INCOMPLETE FLANS
NCDOT CONTACT: MR. DOUG TAYLOR, P.E. CLEARING ON THIS PROJECT SHALL BE PERFORMED PRELIMINARY PLANS
g % ROADWAY DESIGN - ENGINEERING COORDINATION TO THE LIMITS ESTABLISHED BY METHOD _ )
r Y ; r r D
Q| orarmc scarzs DESIGN DATA PROJECT LENGTH - Frovared In 1o Gr7en of [ KO£ asiocitis 2 FIYDRAULIGS ENGIEER STATE OF NORTH GARGEINA
A Florensa & Ha! Ine,
|50 25 10| ADT 2010 = 1,200 for Narh Carolng Daprtoert o s
ADT 2030 = 2,000 LENGTH ROADWAY TIP FROJECT  B-4610 = 0175 mi 2005 STANDARD SPECIFICATIONS
& DHV = 10 % LENGTH STRUCTURE TIP PROJECT B-4610 = 0.046 mi. PE,
50 25 0 100 D = 60 % TOTAL LENGTH OF TIP PROJECT  B46l0 = 0220 mi. RIGHT OF WAY DATE:| __ BRIAN A.WILES, P.E ;
Z T=23 %" FEBRUARY 19, 2010 PRORGT NGDUAER | ROADT A R O
c PROFILE (HORIZONTAL) V = 50 MPH
10 20 " o LETTING DATE: YVETTE 1. MARIOTTE
QO (TTST 1% + DUAL 2%) FEBRUARY 15, 2011 PRQIRCE BASTON SNGOER |
J\___PROFILE (VERTICAL) A FUNC. CLASS. = RURAL LOCAL A \ _STGRATRE: = i iy e ) |




STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

EUGENE A. CONTI, JR.

BEVERLY EAVES PERDUE
. GOVERNOR SECRETARY
September 29, 2009
STATE PROJECT: 33794.1.1 (B-4610)
FEDERAL PROJECT: BRZ-1518(2)
COUNTY: Randolph
DESCRIPTION: Bridge 73 over Lake Lucas on SR 1518
SUBJECT: Geotechnical Report — Inventory

, Project Description
~ The project consists of the widening of existing SR 1518 (Lake Lucas Road) from one lane to two lanes

and replacing the existing bridge in place. The total length of the roadway project is 0.221 miles.

A geotechnical investigation was conducted during July, 2008 and additional information was collected
during July and September, 2009. Drill machines, CME-750 and CME-550X with automatic hammers,
were used during the investigation to perform Standard Penetration Tests at one location and continuous
flight augers at another location. Additional borings were advanced using a hand auger. 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 were investigated:

Line Stations
-L- 14+35 to 26+00

Physiography and Geology
The project is located in the gently rolling terrain of the Piedmont Province. Land use along the project
corridor consists of residential homes and woods. Geologically, the project is located within the Carolina
Slate Belt and is underlain by Meta-Argillite of the Cid Formation.

MAILING ADDRESS: TELEPHONE: 919-250-4088 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE B-2
1589 MaIL SERVICE CENTER WWW.NCDOT. ORG/DOH/PRECONSTRUCT/HIGHWAY/GEOTECH 1020 BirCH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC

Sheet 3

Soil Properties
Soils encountered at the project site include roadway embankment, alluvial and residual soils.

Roadway Embankment includes asphalt and ABC stone.

Alluvial soils consist of brown, loose, sand.

Residual soils are derived from the in place weathering of the underlying Metamudstone. They consist of
red-brown, moist, medium stiff to stiff, silty clay (A-7-5) with medium to high plasticity and brown-tan and

gray, dry to moist, medium stiff to hard, clayey silt (A-5)

Rock Properties
Rock was encountered at 20+98, 23’ Lt. at an elevation of 522.2°.

- Groundwater
Groundwater was not encountered during the geotechnical investigation; however it may fluctuate with
seasonal precipitation. :

Prepared by,

(s - Yt

Cheryl A. Youngblood, L.G.
Senior Project Geological Engineer



EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT: B-4610 COUNTY: Randolph DATE: 2/8/2010 COMPILED BY: * B. Wiles - SHEET3AOF _® SHEET
EXCAVATION EMBANKMENT WASTE
STATION STATION | ToTAL ROCK |UNDERCUT| UNSUIT. |SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +20% ‘
-L- 14+35 -L- 17+80 114 114 2,097 2,097 2,516 2,402 .
SUBTOTAL 114 114 2,097 2,097 2,516 2,402
-L- 20+20 -L- 26+00 © 1,292 1,292 1,361 1,361 1,633 341
SUBTOTAL 1,292 1,292 1,361 ‘ . 1,361 1,633 341
SUBTOTAL
SUBTOTAL
TOTAL ' 1,406 1,406 3,458 3,458 4,149 2,743
LOSS DUE TO CLEARING & GRUBBING -130 -130 130
PROJECT TOTAL 1,276 1,256 3,458 3,458 4,149 2,873
EST. 5% TO REPLACE TOP SOIL ON BORROW PIT : 144
GRAND TOTAL . 1,276 1,276 3,458 3,458 4,149 3,017
SAY 1,300 . 3,050
hmas— — - e —— — —— * - ——— — . ——
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.

DRAINAGE DITCH EXCAVATION = 160 CY : SELECT GRANULAR MATERIAL =250 CY FILTER FABRIC FOR ROCK EMBANKMENT = 650 SY
UNDERCUT FOR EMBANKMENT STABILITY = 100 CY CLASS IV SUBGRADE STABILIZATION MATERIAL = 100 TONS ROCK PLATING =874 SY

FABRIC FOR SOIL STABILIZATION =400 SY ROCK EMBANKMENT = 2700 TONS

UNDERCUT FOR SUBGRADE STABILIZATION = 150 CY SELECT MATERIAL CLASS VI (#57 STONE) = 950 TONS

SHALLOW UNDERCUT = 50 CY

B4610 balance_sheet.xls : Balance Sheet 2/9/2010 8:34 AM
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 5

| GEOLOGIST Bradiey, N.

PROJECT NO. 33794.1.1 l ID. B-4610 ‘ COUNTY Randolph PROJECT NO. 33794.1.1 ID. B-4610 COUNTY Randolph GEOLOGIST Youngblood, C. A.
SITE DESCRIPTION Bridge No. 73 over Lake Lucas on SR 1518 GROUND WTR (ft)| | SITE DESCRIPTION Bridge No. 73 over Lake Lucas on SR 1518 GROUND WTR (ft)
BORING NO. B-1 STATION 24+00 OFFSET 7ftRT ALIGNMENT -L- OHR. = Dry| | BORINGNO. B-2 STATION 15+50 OFFSET 30ftRT ALIGNMENT _-L- OHR. Dry
| COLLARELEV. 551.3 ft TOTAL DEPTH 10.0 ft NORTHING 726,520 EASTING 1,744,007 24 HR. Dry| | COLLAR ELEV. 550.4 ft TOTALDEPTH 7.0ft NORTHING 725,852 EASTING 1,744,542 » 24 HR. FIAD
DRILL MACHINE CME-750 DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL MACHINE N/A DRILL METHOD Hand Auger HAMMER TYPE N/A

0_GEQ_BH.GPJ NC_DOT.GDT 09/22/09

~ NCDOT BORE DOUBLE B461

START DATE 09/01/09 COMP. DATE 09/01/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 07/14/09 COMP. DATE 07/14/09 SURFACE WATER DEPTH N/A DEPTH TOROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
ELEV| g gy [DEPTH \/ ) SOIL AND ROCK DESCRIPTION ELEV) g py [PEPTH ' 0 SOIL AND ROCK DESCRIPTION
(ft) (0] 0 25 50 75 100 (ft) (ft) 0 25 50 75 100
(f'() 0.5ft | 0.5ft | 0.5ft i ) h NO. MOl G ELEV. (ft) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft - \ B NO. MOl G
555 1 B 555 1 B
+ - GROUND SURFACE 09 + - GROUND SURFA
550 | 6503 T 10 S S T ROADWAY EMBANKMENT . 550 T - 550.4 CE 0.0
T 4 | 11| 14 l p ENe T Asphalt / , T S-3 - RESIDUAL
c478 L a5 Y/ ..7‘..\1.: RESIDUAL T \: Red-brown, Medium Stiff to Stiff, Silty Clay
T 517 | 12 -l RN Brown-Tan and Gray, Clayey Sitt I §_
) 1 e T N 1 5
545 T \ Nl 545 1 N
N -] 4 §_s43 4 7.0
+ ST N T T - 543, :
5428 = 85 14 17 20 sttt ‘\\‘ t T ,”.;I,’-' T B Boring Terminated at Elevation 543.4 ft In
T - - - Q37" PN T 541.3 10.0 T u Siity Clay
540 T r Boring Terminated at Elevation 541.3 ft In 540 T r
T N Clayey Silt T :‘
535 1 B 535 I n
530 I N 530 T -
525 1 » 525 I [
520 I [ 520 I N
515 I » 515 1 N
510 T L 510 T -
505 I C 505 I -
500 I n 500 1 [
495 I [ 495 I Z_
490 T " 490 I n
|
. I i 1 A
490 . _ 485 I -
480 + o 480 I -
475 T i 475 i B




@ NCDOT GEOTECHNICAL ENGINEERING UNIT V SHEET 6

0_GEO_BH.GPJ NC DOT.GDT 09/23/09

NCDOT BORE DOUBLE B461

PROJECT NO. 33794.1.1 | ID. B-4610 | COUNTY Randolph I GEOLOGIST Youngblood, C. A. PROJECT NO. 33794.1.1 ID. B-4610 COUNTY Randolph : GEOLOGIST Youngblood, C. A.
SITE DESCRIPTION Bridge No. 73 over Lake Lucas on SR 1518 GROUND WTR (ft)| | SITE DESCRIPTION Bridge No. 73 over Lake Lucas on SR 1518 . ’ GROUND WTR (ft)
BORING NO. B-3 STATION 22+50 OFFSET 16ft RT ALIGNMENT - -L- 0 HR. Dry BORING NO. B-4 . STATION 24+50 OFFSET 20ftRT - ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 539.8ft TOTAL DEPTH 1.0t NORTHING 726,427 EASTING 1,744,128 . 24 HR. FIAD COLLARELEV. 558.1 ft TOTALDEPTH 28ft NORTHING 726,565 EASTING 1,743,978 24 HR. FIAD
DRILL MACHINE N/A DRILL METHOD Hand Auger HAMMER TYPE N/A DRILL MACHINE N/A DRILL METHOD Hand Auger HAMMER TYPE N/A
START DATE 07/14/09 COMP. DATE 07/14/09 SURFACE WATER DEPTH N/A . DEPTH TO ROCK N/A START DATE 07/14/09 COMP. DATE 07/14/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT LOWS P T AMP. L
E(LﬂE)V ELEV DE(th’)TH o » o 5 100 v ) SOIL AND ROCK DESCRIPTION Ez-fgv ELEV DE(';;” 25 BLOWS PER FOOT SAMP 0 SOIL AND ROCK DESCRIPTION
3 (ﬂ) 0.5t | 0.5ft | 0.5ft I \ f NO. MOl|l G ELEV. (ft) DEPTH (ft) (ft) 0.5t | 0.5ft | 0.5ft | 0 v S 5]0 715 100 NO. MOI| G
540 | i 539.8 GROUND SURFACE 0.0 1.560 1 n
I P P B 0] 53838 RESIDUAL 1.0 1 ‘ N :
T T°F \_Brown, Medium Stiff to Stif, Clayey St/ < - GROUND SURFACE 00
+ - Boring Terminated at Elevation 538.8 ft In T 3:2 :"-v - Brown to Tan J;?ngusl'}:;f to Stiff. Claye i
535 1 C Clayey Silt 555 1 AYE 5653 S i 28
1 L 4 - Boring Terminated at Elevation 555.3 ft In
4 - + - Clayey Silt
530 I " 550 I [
525 I [ 545 I o
520 I I 540 I o
515 I B 535 1 »
510 I " 530 I o
505 I » 525 1 N
500 I [ 520 I =
495 T N 515 T »
490 I r 510 I r
485 I o 505 I -
<80 uE » 500 I o
415 + . 495 I -
1|
\ I N I C
470 I o 490 I '_
465 I [ 485 I n
460 T - F 480 + L




SHEET 7

PROJECT NO. 33794.1.1 ID. B-4610° COUNTY Randolph GEOLOGIST Stickney, J. K.

SITE DESCRIPTION Bridge No. 73 over Lake Lucas on SR 1518 GROUND WTR (ft)
BORING NO. B-5 STATION 20+98 OFFSET 23ftLT ALIGNMENT -L- O HR. Dry
COLLARELEV. 5238 ft TOTAL DEPTH 1.6 ft NORTHING 726,279 EASTING 1,744,188 24 HR. Dry

DRILL MACHINE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

START DATE 07/08/08

COMP. DATE 07/08/08

SURFACE WATER DEPTH

N/A

DEPTHTOROCK 1.6ft

DRIVE

ELEV) Eipy

DEPTH

BLOW COUNT

BLOWS PER FOOT

{f) (ft) M | o5t

0.5ft

25 50

! i

0.5t | |0

SAMP.
75 100

L
o
h NO. |/Moll 6

SOIL AND ROCK DESCRIPTION

525

[ 523.8

GROUND SURFACE 0.0

il 5222

520

515

510

505

500 |

495

490

485

480
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ALLUVIAL

Brown, Loose, Sand 16

Boring Terminated by Auger Refusal at
" Elevation 522.2 ft on Crystalline Rock

B1 from PDEA Report.
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SHEET 8

33794.1.1 (B-4610)

SOIL TEST RESULTS

SAMPLE - DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | |INTERVAL | ciass. | LL | Pl {csano|Fsano| st | ciay | 10 | 40 | 200 |MOISTURE| ORGANIC
S-1 20 RT 24+50 0.0-1.0 A-5(14) 51110 5.5 7.1 67.2 | 20.2 99 96 88 - -

S-2 20 RT 24450 1.0-2.0 A-5(9) 431 6 57 | 13 689 | 182 | 100 | 97 89 - -
S-3 30RT 15+50 0.0-1.0 A7-5(11) | 43 | 12 | 11.7 | 79 460 | 344 | 95 | .86 78 - -
S-4 30RT . 15+50 5.0-6.0 A-7-5(38) | 69 | 32 0.8 6.3 383 | 546 | 100 | 99 95 - -




