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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 UNIT* AT (913) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GECTECHNICAL 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 TQ THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOiL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS 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 TQ 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 CONOITIONS 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.

3361511 2

SOIL. DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS _UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. T .

THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM D-1586) SOIL
CLASSIFICATION IS BASED ON THE AASHTD SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

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 IS DESIGNATED BY THE TERMS: ANGULAR,

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:

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

DIFFICLLT TO BREAK WITH HAMMER.

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
HBHY SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 10@ * "
VERY STIF, RALSHTY (LA, WIST VITK AFERBEQUED FOE SMD LAERS.ABKY PUSTEL A6 e———— ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION reTAE FINE 70 COARSE GRAIN TGNEDUS AnD METAVORPHIC ROSK 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 QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
cLass. (< 35% PASSING *200) (> 357 PASSING %200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 Ja3] a-2 a4 las]as]a7]a1,a2 2—;. 2~3 COMPRESSIBILITY ROLK. (NCRY fﬁ?‘”ﬁg*‘?* Rolc#E T:ATTEWSJL%SYT?&.S EsTPCT REFUSAL IF TESTED. ROCK TYPE _ggL;_(LJ.;;téM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. la-1-a|A-1-b A-3 ~o, A” SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 — LU HYLLITE, SLATE, SAN L ETC. .
TTTITTT NS MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-56 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD R
SYMBOL 3508002535 NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [— T sPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED TENGTH-OF EOFE A D EAPREGSED A8 A PERCENTAGE, | T o CAPREL DIVIDED BY TOTA.
266888858 (CP) e SHELL BEDS, ETC, )
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*10 |50 MX BRANULAR| MUCK, R GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
* 40 |30 Mx|58 MX|SIMN SOILS SB?LYS PEAT ORGANIC. MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR FEATURE 1S INCLINED FROM T
® 200 |15 MX|25 MX[10 MX|35 Mx|35 Mx[35 Mx|a5 Mx|36 N |36 MN[38 M35 MN TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER TF CRYSTALLINE. ‘ ﬁﬁl_zor;m.m LE AT WHICH A STRATUM OR ANY PLANAR FEATU NCL M THE
LITTLE ORGANIC MATTER 3- 6% 5 - 12% LITTLE 18 - 267 :
LIOUID LIMIT 48 MX|41 My 40 pax |41 MN |40 Mx |41 MN 40 MX 41 MN| goni s wiTH MODERATELY ORGANIC 5-10% 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 6 MX NP |18 Mx |18 Mx 1 MN |11 MN 136 MX [10 MX{1 MN {11 MN LITTLE OR HIGHLY HIGHLY ORGANIC Me% >20% HIGHLY 35% AND ABOVE v 8L g?‘fiTS;?S?:LSIPTSD;(:PU::ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP 16 MX [No M| ~ MODERATE Ny FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF TH
il ° 0 ° LT RS R 2 AMOUNTS OF ggffgm GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE T0 DNDE ANOTHER PARALLEL"DTND ”:ECFMEfURE' c OF THE
USUAL TYPES|STONE FRAGS. FINE| SILTY OR CLAYEY SILTY CLAYEY ORGANIC Z__ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLI) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND OILS SOILS MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
vaTERIALS | smp  |SAND| GRAVEL AND SAND | SOIL L A A STATIC WATER LEVEL AFTER _24  HOURS
D MODERATE iéi'ﬁfﬁ?:”?uﬁ?ﬂgéDEE5325‘;53Q:Rflgﬁft‘m’3'1'53330:53,?53&”;%5“&?; IF':UCK s FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Vew WATER, RATED ZONE, OR WATER BEARING STRATA MOD.) . PARENT MATERIAL.
s A EXCELLENT TO GOOD FAIR TO POOR oooR POOR | UNSUITABLE PERCHED WATER, SATURAT DULL SOUND UNDER HAMMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU‘- SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (P)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
PI OF A-7-5 SUBGROUP IS = LL - 30 ; PI OF A-7-6 SUBGROUP IS > LL - 3@ MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL H
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED X p———— SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE CUMPRETSS’};EFgR)ENBTH z?;ﬁgvgéfﬂnigfggg‘;o N‘RE G%‘ mn TEST BORING DESIBNATIONS IE_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) .
VERY LOOSE § - BULK SAMPLE e IN STRENGTH 10 STRONG SDIL, I GRANITOID. ROCKS ALL ;:LB[TS{IEA;;E::EASEDF;;}EEE’E 10 Sowe | LEDEE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 15 SWALL COMPARED T0
GENERALLY «“ SOIL SYMBOL @ AUGER BORING - y TTS LATERAL EXTENT.
CRANUL AR LOOSE 470 18 S5 - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
i) MEDIUM DENSE 18 10 30 N/A ARTIFICIAL FILL (AF)OTHER CORE BORING SAMPLE IF_TESTED, YIELDS SPT_N VALUES ) 188 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
NON-CORESIVE? DENSE 38 10 50 THAN ROADWAY EMBANKMENT ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE BuT |MCTTLED (MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 58 o ~—  INFERRED SOIL BOLNDARY SAMPLE o 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 e ™C) MONITORING WELL 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
: - - . IF_TESTED, YIELDS SPT N VALUES < 1@ BPF 3
GENERALLY SOFT 270 4 8.25 10 2.50 ==77=  INFERRED ROCK LINE PIEZOMETER RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, V) PT_N V) < F INTERVENING IMPERVIOUS STRATUM.
S%TTE'FEILA" ME'S]%J?FSTIFF ‘; 18 ?5 8.5 ;g 12'9 . D NSTALLATION RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES. SDIL - SDIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ittt VERY STIFF 15 T0 30 P TTyew® ALLUVIAL SOIL BOUNDARY SLOPE TNDICATOR BAMPLE ifgfﬁggxim;ﬁ'émm“””s' OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK_OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 ¥4 25/025 DIP & DIP DIRECTION OF O etaLLaTon CBR - CALIFORNIA BEARING MPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIC SAMPLE
-V, R
O o1 wevaLe VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE_(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 @P— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM 476 200 042 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD N Agaﬁalzgsgpgglﬁgfs OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cggﬁgﬁ g;’:ﬁ] SILT cLAY AR - AUGER REFUSAL HI. - HIGHLY w - MDISTURE CONTENT i TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (0B ©R) (CSE. S0 & 800 SR €Ly BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @:25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. SD. . o oAy MICA. - MICACEOUS VST - VANE SHEAR TEST HARD ;xcméabgorivsngag BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED PR
GRAIN MM 305 75 2.0 8.25 0.e5 0.005 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED Y MODERATE BLOWS.
- - STANDARD PENETRATION TEST (PENETRATION RESISTANCE! (SPT)- NUMBER OF BLOWS (N OR BPF) OF
w12 3 - N ) v ! .
SIZE CSE. - COARSE NP - NON PLASTIC 7/ UNIT WEIGHT :22‘1)”” . SE SiggvnggRlﬁoggAE& “ﬁé"ﬁfigﬁég IB‘]'NELR’:{Az?sﬁz'ﬁElzgzﬁ”g;ifigﬁg SFD";LE A 140 LB. HAMMER FALLING 30 INCHES REGUIRED TD PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL _MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST ORG. - ORGANIC g™ DRY UNIT WEIGHT . A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN B FOOT PER 6@ BLOWS
SOIL_MOISTURE SCALE FL‘;‘-SDCR*;?;?;URE 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
(ATTERBERG LIMITS) N o EIE SD.~ SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF @ PICK POINT. SMALL, THIN STRATA CORE_RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FOSS. - FOSSILIFEROUS oL - SILT.SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- - USUALLY LIOUID; VERY WET, USUALLY - - , 8
S 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 szgﬁiﬁigﬁﬁ% D B s DIVIDED BY THE
FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL
) sntL 1 wouio LMt SOFT 2;&0%5“1:‘ THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY OTaC LENGTH OF STRATA MG EXPRESCED AS A PERGENTAGE.
LA! .
SEMISOLID; REDUIRES DRYING TO TOPSOIL_(TS,) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R::}b;?E - WET - ) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDBDING
PLASTIC LIMIT TERM SPACING IERM .
" DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERY NIDE ore ':HAN o FEET VERY THICKLY BEDDED s 4 FEET BENCH MARK: _
- - MANUAL .
oM_| OPTIMUM MDISTURE MOIST - ¢ SOLID; AT OR NEAR OPTIMUM MDISTURE E CLAY BITS AUTOMATIC D WIDE 3710 10 FEET THICKLY BEDDED 15 - 4 FEET - T
SL SHRINKAGE LIMIT D MOBILE B~ __ MODERATELY CLOSE 170 3 FEET THINLY BEDDED 6.16 - 1.5 FEET ELEVATION: .
T D 6 CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 0.6 TO 1 FEET VERY THINLY BEDDED 0.03 - 0.6 FEET
iy REQUIRES ADDITIONAL WATER T0 ? VERY CLOSE LESS THAN 846 FEET THICKLY LAMINATED 0.008 - 0.93 FEET NOTES:
TORY - @ ATTAIN OPTIMUM MOISTURE (] ees 8° HOLLOW AUGERS e - THINLY LAMINATED < 8,008 FEET _
PLASTICITY ] cwe-ssc [C] waro Facep Fincer eIt . INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (D DRY STRENGTH D TUNG.-CARBIDE INSERTS ,
NONPLASTIC 25 VERY LOW CME-550 0 0] R FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER RS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM t
PORTABLE HOIST TRICONE __ *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH L g % e AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE __ * TUNG.-CARB.
COLOR INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
0 SOUNDING ROD
CORE BIT n

SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06




DEPARTMENT OF TRANSPORTATION

MICHAFEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY

September 1, 2006

STATE PROJECT: 33615.1.1 (B-4274)

FEDERAL PROJECT: BRSTP-1405(5)

COUNTY: Scotland

DESCRIPTION: Bridge 14 on NC 144 over Big Shoe Heel Creek
SUBJECT: Geotechnical Report - Inventory

PROJECT DESCRIPTION

The project is located on NC 144 (Old Wire Road, SR 1405) just north of US 401 near the
town of Wagram. The project will replace the bridge over Big Shoe Heel Creek. This report
addresses the roadway approaches from Station 9+50 to 15+75 —L-.

The Geotechnical field investigation was conducted in August of 2006. Four Standard
Penetration Test borings were performed through the existing pavement with a CME 550 drill
machine using 8” hollow stem augers and an automatic drop hammer. Representative soil samples
were collected and tested for grain size and Atterburg limits. Three samples were also tested for
organic content.

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Organic Soils: The recent alluvial soils contain layers of organic sands. The organic content of the
three samples tested were approximately 5%, 20%, and 28%. Granular soils with organic content

greater than 10% are considered muck and are generally unsuitable for highway construction. These

soils were encountered at depths of six to eight feet below the existing roadway grade. The layer
thickness was between two and eight feet. Some of the split spoon samples contained significant
quantities of wood.

Alluvial Soils: Alluvial soils were encountered in all borings, immediately below roadway

embankment fill. The upper portion consists of medium dense sand and clayey sand overlying organic

sands as discussed above.

Groundwater: Groundwater levels will be seasonally variable. Zero hour readings in the test borings
were at six feet and three feet. Groundwater is likely to be present within three feet below the
proposed grade during wet weather periods.

Wetlands: Wetlands are mapped immediately adjacent to the roadway, on both sides, for most of the

length of the project. These areas contain standing surface water or very shallow groundwater and
muck soils.

PHYSIOGRAPHY AND GEOLOGY

The project is located in the coastal plain region of North Carolina. It is within the floodplain
of Big Shoe Heel Creek. The floodplain contains recent sediments (alluvium) consisting of alluvial
sands and granular organic soils as previously discussed. The overall thickness of recent sediments is
about twelve feet. Below the sediments are coastal plain soils of the Middendorf Formation. Our test
borings terminated with minimal penetration into the Middendorf soils. They were sampled as white
medium dense coarse sands.

SOIL PROPERTIES

Roadway Fill Soils
These soils occur across the site. They consist of three feet of tan loose moist sand.

Alluvial Soils

Again, the recent alluvial deposit averages twelve feet thick with loose to medium dense
saturated sand and clayey sand over organic sands. The two borings on the east side encountered a
basal sand and coarse sand layer three feet thick.

Coastal Plain Soils
Coastal Plain soils were encountered below the recent alluvium at depths of 12 to 15 feet
below the existing roadway grade. They consisted of white medium dense coarse sand.

Respectfully submitted,

S

Clint Little
Regional Geological Engineer



PROJECT TIP # B-4274

EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

COUNTY Scotland

DATE 6/3/2008

SHEET 1 OF 1

LINE STATION STATION

TOTAL
EXCAV.
(UNCL.)

ROCK

EXCAYV.

UNDERCUT
EXCAYV.

UNSUIT.
EXCAV.

SUITABLE
EXCAYV.

TOTAL
EMB.

ROCK
EMB.

UNDERCUY
EMB.

EARTH
EMB.

EMBANK.

15%

BORROW

SUITABLE

WASTE

UNSUIT.

WASTE

TOTAL
WASTE

12+23.90
BEGIN BRIDGE

-L- 9+50.00

68

0

68

268

0

268

308

240

0

-L- | 13+13.90 15+75.00

110

0

110

230

0

230

265

- 155

0

END BRIDGE

PROJECT SUBTOTAL

178

178

498

498

573

395

ADDITIONAL UNDERCUT

SHOULDER MATERIAL

WASTE IN LIEU OF BORROW

LOSS DUE TO CLEARING & GRUBBING

PROJECT TOTAL

178

178

498

498

573

395

EST 5% TO REPLACE TOP SOIL ON
BORROW PIT

20

GRAND TOTAL

178

415

I ]

SAY

200

450

l |

EST. UNDERCUT EXCAVATION =400 C.Y.

EST. SELECT GRANULAR FILL =

* 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.

B-4274balance_card.xls : Balance Sheet

750 C.Y.

6/4/2008 10:46 AM
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M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAY DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT MATERIALS & TESTS UNIT
SOILS LABORATORY SOILS LABORATORY

T. L P. No. B-4274 T. L. P. No. B-4274

REPORT ON SAMPLES OF SOILS FOR QUALITY REPORT ON SAMPLES OF SOILS FOR QUALITY

Project 3361511 County SCOTLAND Owner Project 3361511 County SCOTLAND Owner
Date: Sampled 8/4/06 Received 8/14/06 Reported 8/16/06 Date: Sampled 8/4/06 Received 8/14/06 Reported 8/16/06
Sampled from By CCMURRAY Sampled from By C CMURRAY

Submitted by N WAINAINA Submitted by N WAINAINA

1995 Standard Specifications 1995 Standard Specifications

732143 TO 732177

732143 TO 732177

9/1/06 9/1/06
TEST RESULTS TEST RESULTS
Proj. Sample No. SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 Proj. Sample No. SS-7 SS-8A SS-8B
Lab. Sample No. 732143 | 732144 | 732145 | 732146 | 732147 | 732148 Lab. Sample No. 732149 | 732150 | 732151
Retained #4 Sieve % - - 4 - - - Retained #4 Sieve Y% - - 1
Passing #10 Sieve % 100 99 81 100 99 97 Passing #10 Sieve % 97 96 95
Passing #40 Sieve % 69 61 30 44 59 55 Passing #40 Sieve % 63 69 75
Passing #200 Sieve % 13 17 3 15 7 5 Passing #200 Sieve % 21 29 30
MINUS NO. 10 FRACTION MINUS NO. 10 FRACTION
SOIL MORTAR - 100% SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 54.0 60.5 84.0 75.9 66.3 69.5 Coarse Sand Ret - #60 % 55.1 47.1 40.3
Fine Sand Ret - #270 % 36.9 25.0 12.9 10.4 29.2 27.0 Fine Sand Ret - #270 % 26.6 25.6 31.6
Silt 0.05 - 0.005 mm % 5.1 7.5 1.1 4.6 1.5 1.5 Silt 0.05 - 0.005 mm % 6.2 19.2 20.0
Clay <0.005 mm % 4.0 7.0 2.0 9.1 3.0 2.0 Clay < 0.005 mm % 12.1 8.1 8.1
Passing #40 Sieve % - - - - - - Passing #40 Sieve Y% - - -
Passing #200 Sieve % - - - - - - Passing #200 Sieve % - - -
L.L. 19 26 20 22 19 23 L. L. 16 62 46
P. L NP NP NP 4 NP NP P. L NP NP NP
AASHTO Classification A-2-4(0) | A-2-4(0) | A-1-b(0) | A-1-b(0) | A-3(0) A-3(0) AASHTO Classification A-2-4(0) | A-2-5(0) | A-2-5(0)
Station 13+90 13+90 13+90 13+90 13+50 13+50 Station 12+00 11-+00 11+00
OFFSET 7RT 7RT 7 RT 7RT 5RT 5 RT OFFSET S RT 7 RT 7RT
ALIGNMENT L L L L L L ALIGNMENT L L L
Depth (Ft) 4,10 6.00 9.10 14.10 4,10 9.10 Depth (Ft) 4.10 7.00 9.20
to 5.60 9.00 10.60 15.60 5.60 10.60 to 5.60 9.00 10,70
%ORGANIC 5.2 %ORGANIC 19.7 27.7
cc:. CCMURRAY
Soils File
Soils Engineer Soils Engineer
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