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e 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. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE

STATE | STATE No. | SHEET |TOTAL

N.C.| 3B587.1.1 (B~-4817) 1 6

STATE PROJL.NO. F.A.PROJL.NO. DRSCRIPTION
BRNHS-74(71) P.E,
RW_& UTIL.

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 PURPQSES.
THE VARIQUS FIELO BORING LOGS, ROCK CORES, AND SOK. TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE M. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNMIT 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 BOLINDARIES 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 UN-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. TRESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TQ 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 TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S 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,

NAD 8%/86

PERSONNEL
J.K. STICKNEY

M.L. SMITH
C.L. SMITH

INVESTIGATED BY_B.D. WORLEY

CHECKED BY C.A. YOUNGBLOOD
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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.

38587.L1 (B-48IT) 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

182 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586) SDIL
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 GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
- INDICATES THAT SOIL. PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POORLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

TERMS AND DEFINITIONS.

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WwOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68 BLOWS.

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 15 OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.

ALLUVIUM (ALLUV.) - SDILS 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,

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:
T77TD

AS MINERALOGICAL cmvw ;Jlioxgﬁl;; s:gn;maf;m. wm&‘ﬂ T R R O VEATHERED w/ ON-CORSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALGES 5 120 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
L GRALSITY 08, SUBANGULAR, SUBROUNDED, OR ROUNDED. ROCK (HR) BLONS PER FODT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TD RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION p— TNE 70 CORRSE ERATN TENEOUS AND METAVORRHIC RO AT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC ‘MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING *200) 1> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. ) CALCAREOUS ICALC,) - SDILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP a3 a2 A-4 [A-6| A6 | A7| a, a2 | A4 AB COMPRESSIBILITY NON-CRYSTALLINE 2';.‘,&2,‘;%‘3“2&&“?;‘1," EJO‘L“‘L%RPY%’QD“},%T“%"E’%;‘:J i ';'E%?ED‘ ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. A-2-4]a-2-5|a-2-6|a-2-7 ars]| 63 |A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 EUCK e == INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE. )
TIREE TR NN MODERATELY COMPRESSIBLE LI0UID LIMIT EQUAL TD 31-50 OASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTD ROLK, BUT MAY NOT VIELD .
SYMBOL HE DU HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK T "T""§ SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED COrE TECDVERY FEC)- TOTACLENGTH OF ALL MATERLA- RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
P L SHELL BEDS, ETC. i
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
- | GRANULAR oy gélg‘rl(. GANIC MATERIAL Bﬁgl;‘}i‘l:gR SILLQ;LE‘,LAY ROCKS OR CUTS MASSIVE ROCK.
« 4 5 ’ SOILS ORGANCC. taTERaL IHER MATENIAL j
SOILS N - N FRESH ROCK FREBH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE 1S INCLINED FROM THE
« 200 10 1|35 Mx|35 mx|35 mx|35 Mx3s v |36 Mn[3s mNjos M TRACE OF ORGANIC MATTER g -3 -3 Z?%CLEE 1 12% MAMER T RYSTALLINE oy :
LIUID LikT 46 txlat i 10 mxfar v jao wx [ feo x| gong wiTh MODERATELY ORGANIC 5-187 12 - 20% SOME 20 - 3% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
pastic OEX | & mx | N b wxf1 e fia o i f18 mchumn (nen | CrrriE om jiorLy | MIGHLY ORGANIC 107 520% HIGLY 357 AND ABOVE o 8L CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
x| MODERATE .
o M2 °l e L L LR i i vt G POk GROUND_WATER SLIGNT ~ ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B T T T L o AETE, HAS BEEN DISFLACEMENT OF THE
USUAL TYPES|STONE FRAGS. | 0 | ony Ty OR CLAYEY SILTY | CLAYEY ORGANIC ¥ _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 6L1) 11INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MAJOR [GRAVEL D | | cone “onn sanD | SIS | SOILS MATTER 24 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
woeris | swo [N y_ STATIC WATER LEVEL AFTER 24 HOuRS
RS MODERATE iﬁ'ﬁfﬁéﬁmanﬁz"ﬁsr°§55§§§a§§°:n§]§33fU:ﬁgI%nggfo:?:g:é"znﬁ“ccfa% ]:om s FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
y FAIR TO Uew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD) . g . PARENT MATERIAL.
5 A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE ' DULL SOUND UNDER HAMMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE . WITH FRESH ROCK, FLODD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
PI OF A-7-5 SUBGROUP 1S =< LL - 38 ; P OF A-7-6 SUBGROUP IS > LL - 30 O SPRING OR SEEP THE STREAM.
& UBGROUI = U : - MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITDID ROCKS, ALL FELDSPARS DAL
et (SIS HISCELLAEUS STPe0LS RE,, S0 S 04 e e eyt e Sos 430K 05 O SO |l s G e 1 € ISUED 40 T
RANGE OF STANDARD RANGE OF UNCONFINED pe . . SEV. . . X
PRIMARY soiL Type |  CONPACINESS DR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH it & o TeST BORING ~$— S poRING I TESTED, WOULD YIELD SPT REFUSAL ' JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED
» SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R g
CENERALLY VERY LOOSE < SOIL SYMBOL P  auser sormme O~ sPTNvALUE | sevo IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME PEOOE - 8 i et RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 16 SHALL COMPARED T
CRANULAR LODSE 470 10 . EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
ATERIAL MEDIUM DENSE 16 70 30 N/A ARTIFICIAL FILL (4F) OTHER Q CORE BORING @)~ SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 3 70 58 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Byt | MOTILED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE »50 o —— INFERRED SOIL BOUNDARY ™) MONITORING WELL o/ SEVD  THE MASS IS EFFECTIVELY REDUCED 70 SOIL STATUS,WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 3 @5 NFE t REMAINING. SAPROLITE IS 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 T0 0.58 =7A=77=  INFERRED ROCK LINE /\  PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YIELDS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
SILT CLAY MEDIM STIFF b 25 70 1.0 . . INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND BESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(CORESIVE) VERY STIFF 15 10 30 P ¥Trre? ALLUVIAL SOIL BOUNDARY O oo InoieToR SCRTTERED SONCENTRATIONS. DUARTZ MAY BE PRESENT A5 DIKES OR STRINGERS. SAPROLITE 15 ROCK_OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 26025 DIP & DIP DIRECTION OF : ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @)  coNE PENETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES gﬁfﬂU—LU—E—@&' RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 19 46 6@ 200 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. AFENT ROCK.
OPENING (MM) 476 200 @942 025 0675 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
o ABBREVIATIONS HARD O o, U 10K ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 1S LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER oy | o oo Sa P oLy AR huGER REFLSAL T AN SheAR TEST MODERATELY CAN BE SCRATCHED BY {OHFE DR PACK, GOUGES O GROOVES T0 8:25 HCHES DEEP CaN B8 10 THE SEDDING OR SCHISTOSTIY OF THE INTRUDED RODKS.
BLDR) OB ) 6L €L BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED 3 . -
GR, (CSE. 5D.) F 5D BT - B MDD, - MODERATELY o~ UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED 2%,5—“%%’% POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FALLT OR
GRAIN MM 305 75 28 025 005 0.005 CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4~ DRY UNIT WEIGHT BY HODERATE BLOKS. ,
SIZE N 12 N €SE. - COARSE ORG. - ORGANIC ¢ MEDIM  CAN BE GRODVED OR GOUGED 0.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK PDINT. STANDARD PENETRATION TEST. PENETRATION RESISTANCE) GPT) - NUMBER OF BLOWS N OR BPF)OF
- WeRD o BE EXCAVETED IN SMELL ©1PS To PEICES 1 INGH MAXINUM S1ZE BY HASD BLOWS OF THE A 140 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FODT INTG SODIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMELE ABRREVIATIONS POINT OF A GEOLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE | CUIDE FOR FIELD HOISTURE UESCRIPTION | & - vouD meTs PENETRATION TEST ESP' Eﬁ:ﬁ%ﬁ? 36 - SPLIT sPoon SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGENTS THAN 0.1 FOOT PER 60 BLONS.
L e - VOID RATIO .- SAND, SANDY - 3
(ATTERBERG LIMITS) DESCRIPTION F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE_RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIGUID: VERY WET,USUALLY FOSS. - FOSSILIFEROUS SLIL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
L LIQUID LIMIT FRAGS. - FRAGMENTS # ~ MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY :
oLaSTIE ML - HIGHLY Y - VERY RATIO oy : TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLIDs REQUIRES DRYING TP > dsa- A
Ranse T WET -0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSOIL (IS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTE
Pl - PLASTIC LiMIT ORILL UNITS: ADVANCING TOOLS: HAMMER, TYPES TERM SPACING IERM HLCKAES BENCH MARK: BM #2 *X*MARK IN NE WW_ON EAST BOUND BRIDGE ON US 74
. — VERY WIDE VORE THAN 18 FEET VERY THICKLY BEDDED Nor Thing 382405
OPTIMUM MOISTURE - MOIST - SOLID; AT OR NEAR OPTIMUM MOISTURE avtomatic [T : THICKLY BEDDED 15 - 4 FEET
OMt- [ carems VIDE 3 70 10 FEET n 573
D MOBILE B- THINLY BEDDED 8.6 - 15 FEET Egsting 1840336 ELEVATION: 197. FT.
L] SHRINKAGE LIMIT — MODERATELY CLOSE 170 3 FEET
D £* CONTINUOUS FLIGHT AUGER CLOSE @16 T0 1 FEET VERY THINLY BEDDED 8.3 - @.16 FEET
’ DRY - O R iR T0 O X CORe Sizes VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED .08 - 0,63 FEET NOTES:
- - ATTAIN OPTIMUM MOISTURE BK-51 8*HOLLOW AUGERS D'B THINLY LAMINATED < 0,808 FEET
PLASTICITY [ cme-asc [ Hero Faceo Fincer Brvs [ INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (P DRY STRENGTH (] Tunc-carBIne NsERTS
NONPLASTIC -5 VERY LOW CME-550 [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAING
LOW PLASTICITY 615 SLIGHT [ casmne [ s anvancer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM =
PORTABLE HOIST TRICONE _2 *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH O 0 E HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR 0 0O ] sounoms koo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT [ vene svea test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. I I I EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
0 SAMPLE BREAKS ACRDSS GRAINS.

REVISED 09/23/09




23/88/99

n\Documents\b48i7_rdy_tsh.dgn

Index of Sheers

S s e STATE OF NORTH CAROLINA = =
TBHIIND [ O
W og” o= 7 DIVISION OF HIGHWAYS s r—
38587.1.1 PE
38587.2.1 RW & UTILITIES
38587.3.1 CONST,
~ SCOTLAND COUNTY
oo
? LOCATION: BRIDGE NO.23 ON US 74 (FUTURE I-74) WBL OVER
m GUM SWAMP CREEK
g TYPE OF WORK: GRADING, DRAINAGE, PAVING, AND STRUCTURE
<3 3
0
e 2
-
g h - ‘\ '.“ XA %
Py SR, 12 BEGIN._BRIDGE
EN - SEIV?N PR \(H-5TA VE D STA. 24 +00.00 —L- END TIP PROJECT B-4817
|
7
2 MUQEL -----
HIQ
U s e NN < W R A N i
TO LAURINBURG
(CS] I GUM SWAMP CREEK
% 30.00 -L- BEGIN TIP PROJECT B-4817
r Y ™) h'e Y
O GRAPHIC SCALES DESIGN DATA PROJECT LENGTH Propored In he Offios o HYDRAULICS ENGINEER
ADT 2012 = 27000 DIVISION OF HIGHWAYS
50 25 50 1001 ADT 2035 = 45400 LENGTH ROADWAY TIP PROJECT B-4817 = 0.196 MILES 1000 Birch Ridge Dr., Raleigh NC, 27610
B DHY = 10 % LENGTH STRUCTURE TIP PROJECT B-4817 = 0.026 MILES |20 5tAvodmd sescroirions
= * = . i PE.
h s 25 s 100 \'; = zg ?&PH TOTAL LENGTH OF TIP PROJECT B-4817 = 0.222 MILES RIGHT OF WAY DATE: SPEER. PE STGNATURE;
PROJECT ENGINEER ROADWAY DESIGN
Z Ver= 40 MPH NOVEMBER 30, 2011
PROFILE (HORIZONTAL)
o 10 10 20 | ., STIST=17% DUAL=3% LETTING DATE: | DANIEL W. GARDNER, JR., PE
U FUNC CLASS:&%‘F’E%II;%L DECEMBER 18, 2012 PROJECT DESIGN ENGINEER
L \_ PROFILE (VERTICAL) A "STATEWIDE TIER" A A\ STOHATTR, -




- STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
BEVERLY EAVES PERDUE EUGENE A. CONTI, JR.
GOVERNOR SECRETARY

May 17, 2011
STATE PROJECT: 38587.1.1 (B-4817)
F.A. PROJECT: BRNHS-74(71)
COUNTY: - Scotland
DESCRIPTION: Bridge No. 23 over Gum Swamp Creek on US 74 WBL
SUBJECT: Geotechnical Report - Inventory

Project Description

The project is 0.154 miles in length including improvement of the approaches on -L- (US 74 WBL) over Gum
Swamp Creek, construction of -LDET- in the center median between US 74 WBL and US 74 EBL, and the
closing of the at-grade crossing of -Y1- (Devon Drive). -LDET- will carry the US 74 westbound traffic during
the replacement of Bridge No. 23 over Gum Swamp Creek.

The geotechnical investigation was conducted in April, 2011, utilizing NCDOT Geotechnical Engineering Unit
personnel. Borings were advanced using a CME-550 drill machine equipped with an automatic hammer (89%
efficiency). Standard Penetration Tests were performed at specific locations to provide subsurface information
for highway design and construction. Representative soil samples were collected and submitted to the Materials
and Tests Unit for laboratory analysis.

The following alignments were investigated for this project:

Line Station(£)
-LDET- 10+00 to 17+00

MAILING ADDRESS:

NC DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT
1589 MAIL SERVICE CENTER
RALEIGH NC 27699-1589

TELEPHONE: 919-250-4088
Fax: 919-250-4237

LOCATION:
CENTURY CENTER COMPLEX
ENTRANCE B-2
1020 BIRCH RIDGE DRIVE

RALEIGH NC 27610

www.ncdot.gov/doh/preconstructhighway/geotech
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Physiography, Geology and Surface Water

The project corridor is located in the western portion of the Coastal Plain Physiographic Province
approximately 3 miles west of Laurinburg, N.C. Topography in the area is generally gently rolling to flat. The
project area is comprised of rural farmland, pine forest and residential/commercial development.

Geologically the project area consists of Cretaceous age sediments of the Middendorf and Cape Fear
Formations. Mote recent alluvial deposits occur in the Gum Swamp Creek floodplain. Surface water is drained
from the project by Gum Swamp Creek.

Soils Properties

Soils encountered along the project corridor are primarily derived from Upper Cretaceous age fluvial sediments,
recent alluvium, and roadway embankment. Typically, these Coastal Plain soils consist of interbedded sands
and clays that are laterally discontinuous and vary in thickness.

Roadway Embankment soils are present along the existing US 74 WBL. These soils consist of white-orange
and tan-brown, loose to medium dense, sand (A-3), silty sand (A-2-4), and clayey sand (A-2-6). These soils
generally exhibit good to excellent engineering properties.

Alluvial deposits are located within the floodplain of Gum Swamp Creek. These soils are primarily gray to
black, very loose to loose, silty sand (A-2-4) and gray to black, medium stiff, sandy silt (A-4).

Ground Water

Groundwater across the project is approximately 19042 ft in elevation. One SPT boring (DET-2) drilled during
this investigation exhibited artesian flow at the ground surface with approximately 3 gpm rate of flow. The
artesian boring was plugged after a 24 hour waiting period so hydraulic head could be determined. Within the
Gum Swamp Creek flood plain water levels were generally just below or at the natural ground surface.
Groundwater may fluctuate with seasonal precipitation.

Respectfully Submitted,

0

Bradley D. Worley, L.G.
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SUMMARY OF EARTHWORK

IN CUBIC YARDS

PROJECT REFERENCE NO,

SHEET NO.

B-4817

3-A

SO rooc | uomcur | SUIRE | RS o IO | ook i [T somow | rocx | smame | ongmens | pora
PHASE | (DETOUR, -Y1-, -Y2-)
-LDET- STA.10+00.00 TO STA, 12+77.00 61 61 207 207 249 188
-LDET- STA. 14 +57.00 TO STA.18+68.19 62 62 389 389 467 405
-Y1- STA.10+40.00 TO STA. 11+30.00 35 35 91 9 10 75
-Y2- STA,11+25.94 TO STA,12+15.00 181 181 181 181
PHASE | TOTALS 339 339 687 687 826 668 181 181
PHASE 1l {~L)
-L- STA.14+25.00 TO STA.17+76.05 1063 1063 14 14 137 926 926
-L- STA.19+21.89 TO STA. 22 +40.00 249 249 752 752 903 654
PHASE 1l TOTALS 1312 1312 866 866 1040 654 926 926
PHASE Ill (DETOUR REMOVAL, FINISH L)
-L- STA.12+50.00 TO STA.17+76.05 601 601 23 23 28 573 573
-L- STA.19+21.89 TO STA.22+25.34 444 444 6 6 8 436 436
PHASE Il TOTAL 1045 1045 29 29 36 1009 1009
SUMMARY TOTALS 2696 2696 1582 1582 1902 1322 M6 216
WASTE IN LIEU OF BORROW -835 -835 -835
LOSS DUE TO CLEARING & GRUBBING -100 -100 100
ESTIMATED SHOULDER MATERIAL 520 520 624 624
PROJECT TOTALS 2596 2596 2102 2102 2526 121 1281 1281
5% TO REPLACE TOPSOIL IN BORROW PIT 61
GRAND TOTALS 2596 2596 2102 2102 2526 1272 1281 1281
SAY 2700 1400
DDE = 169 CY
UNDERCUT CONTINGENCY = 200 CY
GEOTEXTILE FOR SOIL STABILIZATION = 200 SY
SELECT GRANULAR MATERIAL = 200 CY

- Fine Grading, Clearing and Grubbing, and Remova

Note: Approximate quantities only. Unclassified Excavation, Borrow Excavation,
[ of Existing Pavement

will be paid for at the contract lump sum price for "Grading.”

Earthwork guantities are balculated by the Roadway Design Unit.
These earthwork quantities are based in part on subsurface data
provided by the Geotechnical Engineering Unit.
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DET-1
" SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION INTERVAL CLASS. LL PIL | csanp | FSanD | ST | claY 10 40 200 | MOISTURE | ORGANIC
S§S-1 L3 ] 12+00 3.6-4.6 A-3(0) 19 NP 69.4 22.6 3.9 4.0 93 55 10 - -
§S-2 L3LT 12+00 8.6-9.6 A-4(0) 33 .6 56.4 79 21.6 14.1 97 75 40 - -
DET-2
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET - | - STATION INTERVAL CLASS. LL P CSAND | FSAND | SILT CLAY 10 40 200 | MOISTURE | ORGANIC
§S-9 CL 12497 3.7-47 A-2-6(1) 28 14 53.3 18.8 57 22.2 98 67 29 - -
$S-10 CL 12497 23.7-24.7 A-6(3) 29 12 24.8 30.3 16.6 28.3 99 90 43 - -
S§S-11 CL 12497 28.7-29.7 A-1-b(0) 19 NP 80.7 9.0 1.2 9.1 99 42 1" - -
$S-12 CcL 12497 33.7-34.7 A-2-4(-6-) 23 NP 58.6 308 | 15 9.1 100 82 11 - -
DET-3
SOIL TEST RESULTS
SAMPLE : DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL CLASS. LL. | PL | csap | Fsanp | siT | clay | 10 4 | 200 | MOISTURE | ORGANIC
$S-3 CL 13450 4.71-5.7 A-5(6) 54 9 12.9 36.2 30.7 20.2 99 91 58 - -
$§S-4 CL 13450 9.710.7 A-2-4(0) 23 NP 8.7 80.9 6.4 4.0 100 100 16 - -
§S-5 CL 13+50 14.715.7 A-2-4(0) 23 4 33.2 471 5.6 144 96 75 21 - -
§S-6 cL 13450 24.7-25.7 A-2-4(0) 24 9 67.9 141 5.9 12.1 93 42 18 - -
SS-7 CL 13450 34.7-35.7 A-1-b(0) 20 5 68.5 135 38 141 89 46 17 - -
SS-8 CL 13+50 39.2-40.7 A-6(3) 29 14 37.0 23.0 1.7 283 100 79 45 - -
SS-18 CL 13450 79.2-80.4 A-4(1) 23 10 313 M7 14.7 22.2 99 81 43 - -
DET-4
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION INTERVAL CLASS. LL. PL | csao | Fsanp | st | cay | 10 40 200 | MOISTURE | ORGANIC
$S8-13 CL 14+55 4.8-5.8 A-2-4(0) 15 NP 45.7 354 8.9 10.1 97 7 23 - -
SS-14 cL 14455 9.3-10.8 A-4(0) 37 4 1.9 505 | 234 | 141 | 100 | 93 43 E -
§§-15 CL 14+55 14.8-15.9 A-3(0) 23 NP 55.3 393 24 3.0 100 78 7 - -
§8-16 CL 14455 24.8-25.8 ’ A-2-4(9_) 19 J_P '(_1.7 15.2 30 10.1 98 55 14 - -
SS-17 CL 14+55 34.8-35.8 A240) | 19 NP 722 12.1 1.9 131 99 59 16 - -




