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CAUTION NOTICE 
THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE 
ldADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION DR 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. OEPARHIENT OF TRANSPORTATION, 
GEOTECHNICAL ENGINEERING UNIT AT (9191 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD 
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT 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-PLACEl TEST DATA 
CAN BE RELIED ON ONLY TO 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 WINO, 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 t.IADE, NOR THE INTERPRETATIONS t.IADE, 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 THE 
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAII.I 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. 

NOTES, 
I, THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPART!AENT 

OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS 
OR CONTRACT FOR THE PROJECT. 

2. 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. 
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SOIL DN 
SOIL IS CONSIDERED UNCONSOLIDATED, SI'MI-CONSOLIDATE!l, OR WEATHERED EARTH MATERIALS THAT CAN 
BE PENETRATED WITH A CONTINLOUS FLIGHT POWER AUGER AND YIELD LESS THAN IH~ BLOWS PER FOOT 

ACCORDrN:i TO THE STANDARD PENETRATION TEST IAASHTO T 2H6, ASTM 015B6>. SOIL CLASSIFICATION 
IS BASED ON THE MSHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FDLLOWJN:;, 

[;IJIISISTEI\IC.Y, CU.OR, TEXTUJ1E, MOI5Tl.FiE, AASHTO CLASSIFICATION, AN[) OTHER PERTINENT FACTORS SUCH 
AS MINERALOGrCAL COMPOSrTION, ANGULARrTY, STRUCTURE, PLASTICrTY, ETC. FOR EXAMPLE, 

VERt Sf!FF.GR.<T.SIITt CUif.Wsr WFrH fNrERBEOOED FINE SNID UlfERS.HIGHlY Pt.AsrfC.A-7~ 

SOIL • EGEN[ AN[ ASH' _ASSI~ ,A UN 

NORTH CAROUNA DEPARTMENT OF TRANSPORTATION 
DIVISION OF HIGHWAYS 

GEOTECHNICAL ENGINEERING UNIT 

SUBSURFACE INVESTIGATION 
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS 

ui'IAUA !UN 
WELL GRADED - INDrCATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. 
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. 
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. 

IINr Ill IIR ·y DF GRAINS 

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMSo 
ANGULAR, SUBANGULAR, SUBROUNOED, OR ROUNDED. 

ROCK DESCRIP DN 

~~ ~?;: I~Dl~':r-E's""tH~RLL:V~~NA~AJ~~~~LN6~Azo:~T~~ Pyc!;~ ;:JE~l~U~~uC~ ~iSLriE~P~NR~~~~~~O 
SPT REFUSAL IS PENETRATION BY A SPLrT SPOON SAMPLER EQUAL TO DR LESS THAN 0.1 FOOT PER 60 
BLOWS IN NON·CDASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN 
REPRESENTED BY A ZONE OF WEATHERED ROCK. 
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: 

WEATHERED 
ROCK IWRI 

~~ NON COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES ) 
100 BLOWS PER FOOT IF TESTED. 

'ION 
liJERAL O!l;/lNIC MATERIALS CRYSTALLINE ~ ~ FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT 
CLASS. MINERAL NAMES SUCH AS OUART Z. FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK ICR> ~-~~·p, ~.c~~;. -"~~~-~ "-'-~"..:--"c-.. ROCK TYPE INCLUDES GRANITE. 

li~-.tLIIR MATEFUALS 
I .S 35% PIISSJNG 1 2111 

SILT ll.AY MATOUALS 
I > 36X PASSINJ •2•l 

Ml~FRIII nr;[CAL 

GllliP A-1 A-3 A-2 A-4- A-S A-6 A-l IH,A·2 ~A·4,A·S ARE USED lN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ,, c. ,, c. """'~~. """"HU.~~"'"'·"'"· 

l~Cl.~AS~S.JimJA-I-o•miA-I-t>Ulliili~iij,A-Z-~SI~A-Z-~GA-§2-7 ~~,',',:~,~,'I A-S,A-

7 --.I-~~~~~~~~~~~~JS~L-I~G-H~T=L~Y~C-O~M1P~RE~SC~S[O:.:I~BM..::L~Ep~R~E~·~S;S;iJI:B<.:IJfi,L~.J;T~·y~~~JL~L}<JJ~I~~~~~~~~~~~~~~]~~~~~~~~~~~~:I~~~~L~-~~P~A~LA~LI~~~N~E~~~~-.-=~~~~~:~·~~:~-~E~~~I-\lRN~U.~L~c·~=~~~N~P··HC'~y
0

LL·:·2;;t~,S~~L~~~~-~A,,NS~-~AN--ND~S~~TDc~_:.NuE_",~.~E~T
1

~c~:_·':~~0:f:!l~-~~~ 
X PASS!~ ~ ~ ~ ~fgHELR:Tg:p~~~~~~~SlBLE ~~ ; ~~- 5~ ~~~S~~~~~~~~NR~~~~~~~~S C~ME_N_T_ED _IN_T_!l_~O_!:K,I!U_T_~!'Y_ N_D_T _!I~~~ 

'1! l!lll HX GRiittJLAR I SILT· MIIX, PE .. II .. C.I'II .. uC. OF MATERIAL ~CP~ ... ,.,. "" SHELL BEDS, ETC. 
'4(1 13111111151 MX Sill< SIJILS CLAY PE~T WEATHERIN(; 

I-='21::1:-::-+115 _ _JHXI_25I-t MX_II_HX-f3-5M-+XI:I; __ MXrl36_i_, HXI-:1;-M-f)-36, lf<-f36-MN-+3&-11<+136_i_, ~f---....L.-SO-ILS-+---i ORGANIC MATERIAL GR~~~~~AR SIL 1orL~LAY OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FE~ JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER 
MATERIAL TRACE OF ORGANIC MATTER 2 - 3X 3 - 5r. TRACE 1 - l0X HAMMER IF CRYSTALLINE. 

1'1\SSING '40 SIID._S WITH LITTLE ORGANIC MATTER ; _- ~~; I; ~ ~0r.r. LITTLE 10 - 21X VERY SLIGHT ROC~ GENERALLY FRESH, JOINTS STAINED. SOME JDINTS MAY SHOW THIN CLAY COATINGS IF OPEN, 
LL - - 4i MX 41 MN I•• HX 4111< 41 HX 41 MN l•e MX 41 MN LITTLE DR MODERATELY ORGANIC SOME 20 - J5X <V Sll.l CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF 
PI 6 HX II' II MX II MK Ill~ II HN II 14X 11 MX Ill~~< II MN MIIIERATE HIGH HIGHLy ORGANIC > IBX > 20r. HIGHLy 35X AND ABOVE OF A CRYSTALLINE NATURE. 

1 1 4MX !MX 1~MXI16MXINDHX AMIIINTSIF ORil>NIC GROUN[ WA'rER I12ULP IIU:X I 

IIJSLIAL TYPES I STOhl' FRiiGS. 
IF MAUDR GRAVEL, AICI 
"'TERIALS SAND 

FINE 
SAND 

SILTY Ill CLAYEY 
GIAYEL AICI SAND 

SILTY 
SOILS 

CLAYEY 
SIJILS 

ORGANIC SOILS 

"'TTER 

I GEN. RAT!](; 
los SIIIGIOOE 

EXCELLENT TO GIIIO FAIR TO POIIl FAIR TO I POOR UNSUITIB.E 
POOR 

PI IF A-7-5 SIIIGIIIJP IS !f. LL - 31! o PI IF A-7-6 !UGIIIIP IS > LL · 31 

CONSISTENCY OR nFN<;.FNJ::SS 

PRIMARY SOIL TYPE COMPACTNESS OR 
CONSISTENCY 

RANGE OF ST ANOARO 
PENETRATION RESISTENCE 

IN-VALUEI 

RANGE OF UNCONFINED 
COMPRESSIVE STRENGTH 

<TCNS/FT2 1 

GENERALLY 
GRANULAR 
MATERIAL 
<NON-COHESIVE! 

VERY LOOSE 
LOOSE 

MEDIUM DENSE 
DENSE 

VERY DENSE 

( 4 
4 TO 10 

10 TO 3~ 

30 TO 50 
> 5e 

N/A 

GENERALLY 
SILT-CLAY 
MATERIAL 
(COHESIVEl 

VERY SOFT 
SOFT 

MEO!UM STIFF 
STIFF 

VERY STIFF 
HARD 

( 2 
2 TO 4 
4 TO B 

B TO 15 
15 TO 30 

( 0.25 
0,25 TO 0.5 
1.5 TO l.B 

I TO 2 

u.S. STD. SIEVE SIZE 
OPENING IMMI 

BOULDER 
IBLOR.l I 

COBBLE I 
CCOB.J 

GRAIN MM 31'15 
SIZE IN. 12 

75 
3 

2 TO 4 
> 31 > • 

TEXTURE OR GRAIN SIZE 

GRAVEL 
I GR.! I 

2.e 

4e 
0.42 

COARSE 
SAND 

ICSE. SD.I 

60 200 270 
e.2s H.~75 e.~53 

I 
FINE 
SAND 

IF SD.I I 
SILT I 
<SL.> 

e.25 B.l5 

CLAY 
ICL.I 

SOil MOIS' URE - nRRF 11· ON DF fERMS 

SOIL MOISTURE SCALE 
IATTERBERG LIMITS! 

LL 

PLASTIC{ 
RANGE 

!Pll PL 

OM 

LIQUID LIMIT 

PLASTIC LIMIT 

OPTIMUM MOISTURE 
SL SHRINKAGE LIMIT 

NON PLASTIC 
SLIGHTLY PLASTIC 
MODERATELY PLASTIC 
HIGHLY PLASTIC 

I 
FIELD MOISTURE I 

DESCRlPTION GUIDE FOR FIELD MOISTURE DESCRIPTION 

- SATURATED -
ISAT.I 

- WET - ('W) 

- MOIST - <MI 

-DRY- 101 

PLA:> 

USUALLY LlOUlD; VERY WET, USUALLY 
FROM BELOW THE GROUND WATER TABLE 

SEMISOLro, REQUIRES DRYING TO 
ATTAIN OPTIMUM MOISTURE 

SOLID; AT OR NEAR OPTIMUM MOISTURE 

REQUIRES ADO!TlONAL WATER TO 
ATTAIN OPTIMUM MOISTURE 

PLASTICITY INDEX IPD DRY STRENGTH 
B-5 
6-15 

16-25 
26 OR MORE 

COL DR 

VERY LOW 
SLIGHT 
MEDIUM 

HIGH 

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS IT AN, REO, YELLOW-BROWN, BLUE-GRAY!. 
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 

WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 

STATIC WATER LEVEL AFTER _1_i_ HOURS 

PERCHED WATER, SATURATED ZONE, OR WATER BE~RING STRATA 

SPRING OR SEEP 

MT<;.r~ liN~ n1 J<; SYMBOLS 

ROADWAY EMBANKMENT IREl 
WITH SOIL DESCRIPTION 

i~ DIP l DIP DIRECTION 
,---- OF ROCK STRUCTURES 

--
SOIL SYMBOL 

ART[F]CIAL FILL IAFI OTHER 
THAN ROADWAY EMBANKMENT 

INFERRED SOIL BOUNDARY 

INFERRED ROCK LINE 

.,..,..,,..,..- ALLUVIAL SOIL BOUNDARY 

~ ~; ~T TEST BORING 
~YIT~r 

EB AUGER BORING 

-¢- CORE BORING 

""Q MONITORING WELL 

PIEZOMETER 
INSTALLATION 

0 
@ 

• 
~ 

SLOPE INDICATOR 
INSTALLATION 

CONE PENETROMETER 
TEST 

SOUNDING ROO 

TEST BORING 
WITH CORE 

Q- SPT N-VALUE 

'ION SYMBOLS 

UNDERCUT 
EXCAVATION 

SHALLOW 
UNDERCUT 

UNCLASSIFIED EXCAVATION -
UNSUITABLE WASTE 

UNCLASSIFIED EXCAVATION -
ACCEPTABLE DEGRADABLE ROCK 

ONS 

AR - AUGER REFUSAL MED. - MEDIUM 
BT - BORING TERMINATED MICA.- MICACEOUS 
CL.- CLAY MOO.- MODERATELY 
CPT - CONE PENETRATION TEST NP - NON PLASTIC 
CSE.- COARSE ORG. - ORGANIC 

fZl UNCLASSIFIED EXCAVATION -
ACCEPTABLE, BUT NOT TO BE 
USED IN THE TOP 3 FEET OF 
EMBANKMENT OR BACKFILL 

VST - VANE SHEAR TEST 
WEA. - WEATHERED 
{- UNIT WEIGHT 
/.,- DRY UNIT WEIGHT 

OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS 

S - BULK OPT - DYNAMIC PENETRATION TEST SAP,- SAPROLITIC 
e - VOID RATIO SO. - SAND, SANDY 
F -FINE SL.- SlLT, SILTY 
FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY 
FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFLJSAL 
FRAGS. - FRAGMENTS Ill - MOISTURE CONTENT 
HI. - HIGHLY V - VERY 

El l!PMFN- LJSEI DN SUB.JE 

CRILL UNITS1 

D CMH5C 

D CME-55 

[I] CME-55U 

D VANE SHEAR TEST 

D PORTABLE HOIST 

D 
D 

ADVANCING TOOLSo 

D CLAY BITS 

D 6' CONTINUOUS FLIGHT AUGER 

[I] B' HOLLOW AUGERS 

D HARD FACED FINGER BITS 

D TUNG.-CARB!DE INSERTS 

D CASING D W/ AOVA~ER 

D TfUCONE ___ • STEEL TEETH 

D TRICONE ___ • TUNG.-CARB. 

D CORE BIT 

D 

SS - SPLIT SPOON 
ST - SHELBY TUBE 
RS - ROCK 
RT - RECOMPACTEC TRIAXIAL 
CBR - CALIFORNIA BEARING 

RATIO 

PR[JEI 

HAMMER TYPE1 

00 AUTOMATIC D MANUAL 

CORE SIZE: 

D-B __ 0-H __ 
D-N __ 
HAND TOOLS, 

D POST HOLE DIGGER 

D HAND AUGER 

D SCIJNCING ROO 

D VA"[ SHEAR TEST 

D 

SLIGHT 
!SLI.J 

MODERATE 
!MOO.I 

ROCK GENERALLY FRESH, JOINTS STAINED AND OISCOLORATIDN EKTENOS INTO ROCK UP TO 
I INCH. OPEN JOINTS MAY CONTAIN U.AY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR 
CRYSTALS ARE IJ.JLL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. 

SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN 
GRANITOID ROCKS, MOST FELDSPARS ARE DULL ANO DISCOLORED, SOME SHOW CLAY. ROCK HAS 
DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED 
WITH FRESH fUJCK. 

MOOERATEL Y ALL ROCK EKCEPT QUARTZ CIS COLORED OR STAINED. IN GRANITOID ROCI<S, ALL FELDSPARS DULL 
SEVERE Ah!D OISC:OLORED AJ\10 A MIAJORITY SHOW KAOLINIZATION. ROCI( SHOWS SEVERE LOSS OF STREMGTH 
!MOO. SEV.I AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. 

SEVERE 
!SEV.> 

VERY 
SEVERE 
(V SEY.) 

COMPLETE 

IF TESTED. t.'Of.l_D YIELO SPT REFUSAL 

ALL ROCK EKCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT 
REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZEO 
TO SOME EXTENT. SOME FRAGMENTS OF STRONC ROCK USUALLY REMAIN. 
IF TESTED. !{Q(LD YIELD SPT N VAi.UfS > In BPF 

ALL ROCK EXCEPT QUARTZ OISCOLOREO OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE 
BUT MASS IS EFFECT!VEL Y REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONC ROCK 
REMAINING. SAPROLITE IS AN EXAMPLE OF ROC~ WEATHERED TO A DEGREE THAT ONLY MINOR 
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TESTED. ]((]ULV YIELV SPT N VALUES ( 1118 BPF 

ROC~ REDUCED TO SOIL. RCCK FABRIC NOT DISCERNIBLE. OR DISCERNIBLE DNL Y IN SHALL AND 
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS 
ALSO AN EXAMPLE • 

ROCK 

VERY HARO CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BAEA~lN:i OF HAND SPECIMENS REQUIRES 
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PIC~. 

HARO CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICUL TV, HARO HAMMER BLOWS REQUIRED 
TO DETACH HAND SPECIMEN. 

MOOERATEL Y CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 1.25 INCHES DEEP CAN BE 
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED 

BY MODERATE BLOWS. 

MEDIUM 
HARO 

SOFT 

CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT, 
CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 JN()j MAXIMUM SIZE BY HAAC BLOWS OF THE 
POINT OF A GEOLOGIST'S PICK. 

CAN BE GROVED OR GOUGEO REAOIL Y BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS 
FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN 
PIECES CAN BE BROKEN BY FINGER PRESSURE. 

VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES I INCH 
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY 

FINGERNAIL. 

FRAC LJRE SPACIN( 

.llil!:! 
VERY WIDE 
WIDE 
MODERATELY CLOSE 
CLOSE 
VERY CLOSE 

~ 
MORE THAN 1~ FEET 

3 TO 19 FEET 
I TO 3 FEET 

0.16 TO l FOOT 
LESS THAN 0.16 FEET 

.llil!:! 
VERY THICKLY BEDDED 
THICKLY BEOOEO 
THINLY BEDDED 
VERY THINLY BEDDED 
THICKLY LAMINATED 
THINLY LAMINATED 

INDURA-IDN 

~ 
4 FEET 

1.5 - 4 FEET 
0.16 - 1.5 FEET 
~.~3 - US FEET 
~.008 - 0.03 FEET 

< I.IBB FEET 

FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. 

FRIABLE 

MODERATELY INDURATED 

INDURATED 

EXTREMELY INDURATED 

RUBBING WITH FINGER FREES NUMEROUS GRAINS~ 

GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. 

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE: 
BREAKS EASILY WHEN HIT W!TH HAMMER. 

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE: 
[]IFFICUL T TO BREAK WITH HAMMER. 

SHARP HAMMER BLOWS REGUIREO TO BREAK SAMPLE: 
SAMPLE BREAKS ACROSS GRAINS. 

IHDT NO. 

B-5410 

fERMS AN[ DEFIN: -IONS 

ALLUVIUM !ALLUV.I - SOILS THAT HAVE BEEN TRANSPORTED BY WATER. 

AOUIFER - A ~ATER BEARINC FORMATION OR STRATA. 

2 

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, OR HAVING 
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOS!TlON, SUCH AS SHALE, SLATE, ETC. 

ARTESIAN - CJlOUNO WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT 
WHICH (T IS ENCOUNTERED, BUT WHICH OOES NOT fii:CESSARIL Y RISE TO OR ABOVE THE GROUND 
SURFACE. 

CALCAREOUS ICALC.J - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE. 

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM 
OF SLOPE. 

CORE RECOVERY tREC.J- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED 
BY TOTAL LEI(GTH OF CORE fliJo<l ANO EXPRESSED AS A PEJU:E~TAGE. 

~ - A TABUL~ BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT 
ROCKS OR CUTS MASSIVE ROCK. 

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE 
HORIZONTAL. 

DIP DIRECTION !DIP AZIMUTH! - THE DIRECTION OR BEARING OF THE HORIZONrAL TRACE OF THE 
LINE OF DIP, MEASURED U.OCKWISE FR~ NORTH. 

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHID1 THERE HAS BEEhl DISPLACEMENT OF THE 
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE. 

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES. 

EhQal - RCCK FRAGMENTS ON SURFACE NEAR THEIR ORIGoNAL POSITION AND DISLODGED FROM 
PARENT MATERIAL. 

fLODO PLAIN IF PI - LAND BORDER IN:; A STREAM, BUlL T OF SEDIMENTS DEPOSITED BY THE STREAM. 

FORMATION IFH.I- A MAPPI'BLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE 
FIELD. 

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED. 

LEDGE - A SHELF-LIKE RIOCE OR PROJECTION OF RID< WHOSE THICKNESS IS SMALL COMPARED TO 
ITS LATERAL EXTENT. 

LENS - A BODY OF SOIL DR ROCK THAT THINS OUT IN ONE DR MORE OIRECTIONS. 

MOTTLED <MOT.I- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS 
USUALLY INDICATES POOR AERATION AND LACK OF GOCD DRAINAGE. 

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE 
OF AN INTERVENING IMPERVIOUS STRATUM. 

RESIOUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK. 

ROCI( QUALITY DESIGNATION (RQ[])- A MEASURE OF ROCK OUALJTY QESCRIBEO BY TOTAL LENGTH OF 
ROCK SEGMENTS EOUAL TO £Jl GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CDRE 
RUN AND EXPRESSED AS A PERCENTAGE, 

SAPROLITE <SAP,! - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT 
ROCK. 

SILL - AN INTRUSIVE BOOY OF lGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND 
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TD 
THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS. 

SLICKENSIDE • POLJSHEO AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT 
OR SLIP PLANE. 

STANDARD PENETRATION TEST <PENETRATION RESISTANCE! tSPTI- NUMBER OF BLOWS <N OR BPFI OF 
A 140 LB. HAMMER FALLING 31! INCHES REDUIREO TO PRODUCE A PENETRATION OF I FOOT INTO SOIL 
WITH A 2 INCH OUTSIDE CIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL 
TO OR LESS THAN 0.1 FOOT PER 60 BLOWS. 

STRATA CORE RECOVERY <SREC.l- TOTAL LENGTH OF STRATA MATERIAL RECOVERED OIV!OED BY 
TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE. 

STRATA ROC~ QUALITY DESIGNATION !SRQDJ- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL 
LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 I~HES DIVIDED BY 
THE TOTAL LEh!GTH OF STRATA ANO ElCPRESSED AS A PERCENTAGE. 

TOPSOIL <TS.I- SURFACE SOILS USUALLY CONTAINING ORGANIC HATTER. 

BENCH MARK: BL -3; 36' REBAR WITH ALUMINUM TRAVERSE CAP 

N: 602847.5740 E: r•Rn~;<; 07~0 

-L- S"A 14+65. 94 ft R' E _EVA"ION: 2053.57 FEE 

NOTES: 

FIAD - FILLED IMMEDIATELY AFTER DRILLING 
LT.= LIGHT 
DK.= DARK 
WI = WITH 

DATE: B-15-14 
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GEOTECHNICAL BORING REPORT 
anDclnr. 

IWBS "R10".11 ITIP B-5410 lo;;uUNIT lt::~=n•nt::I<>T ,W.S. ITIP B-5410 I"UUNI 

I SITE "IIUN '221 ON 1367 OVER LITTLE I CREEK WTR (It) I SITE IIUN '221 ON 1367 OVER LITTLE 

I NO. EB1-A I STATION 13+94 rro1= 1 1711 LT &I -L- 0 HR. 3.8 I NO. EB1-B "'""un 13+70 

"n116'lELEV. 2,047.011 !TOTAL~ R07,RRR lei<."""''" 737,936 24HR. FIAD ~3ft TOTALDEPTH 33.711 

DRILL '. 5051873 ( 87% I DRILL METHOD ....... ~ I I TYPE I DRILL I 50518731 

I CREEK 

811 RT 

I NUl< I"'"'" Rn? """ 

I no111 

nDn' cD t Driller START DATE COMP. DATE ""'""'" &o ""'cot DEPTH NJA ~ I Driller START DATE M/0111~ I COMP. DATE ""~"'" 

I "'cnLOGIST 

AI II -L-

t:l'" ...... 737.929 
H.5. Augers 

,w.s. 

OHR. 

124 HR. 

: vvAn:I{OEPTH N/A 

SHEET 6 

WTR(IIJ 

4.2 

FIAD 

E~ff-V ~~i)'J D~~H BLDWCDUNT lo ""BLDWS~FDDT IBAMP. "'f'/ ~ SOILANDROCKDESCRIPTION IELEV DRIVE DEPT~ BLOWCOUNT BLOWS PER FOOT SAMP. / ~ 
1-'-+""'--'-(fti"'---f-'--+""'.:::0 .. 5=-t-=ftO:= .. Sft ~.:::::_0.5ftt+I" __ ...I.... '? _ _:~c.__"____:'L...._·5_1=HOO__:_N::::O·'-I~~O!f-!1G'4--!";b!;LILE~v• .. r~•'------____!"=""'"""~'"" "(rij E~ft~ (it) I 0.5ft I 0.5ft I 0.5ft 0 2,5 sp ~5 100 NO. /..01 ~ SOIL AND ROCK DESCRIPTION 

2050 f--

2.047.0 0.3' Tnnon" 0.1 on••• 

1 2 2 f.l!.L"------1--· _· _· _· 1--·-·_·--J-----1· 
\1 . :: (A-4)W/TRACEORGANICS, SLI. MICA. 
W 1·; " BROWN AND DK._G_RA"l'•. SANDY SILT ~ , ... ,;: 

on-.? •• 
VVUH VVUH VVUH 

o<Mn ?n4nR. R? 
-"""'- WOH 4 6 

,.,.,. .. 
4 2 2 

6 8 9 

~-
20282 18.8 

0 '" 13 

16 24 43 

? 01R? . ?R R 

~0010. 

-

~· • • . f-c~=-ct-4~1%Cc- : ;, 

f-"-'," ~1------+----1----j w ·. ;; .20397 

l W 12.037_6 DK.GRAY,Sill~~JE~ND(r "' 

~' _
2

_
034

_
5 

BROWN GRAY~~~~Y'1,1TE, F. SANDY 

\~~7 . . . . .. . .. . D ;:;:_:- B~~~/·~~~~~f~., MICA. 

\ 
:~-~ __ : :: :: 

... ~--:<~ ..... 
<•·· 

D 

;.f-

" 
9.4 

~ 

? nA1 ,. 

?MAO-

" 
R< 

A7 

_1'!,~ ~ on .. •- 1<7 

. 

~~ BLACKWHiTE.AND• BIOTITE r ~; 
f- I GNEISS ' I 

OO.U.i 

. BOOng_ I wilh S~ndard 
Test Refusal at Elevation 

2,012.7 fl in CR: BIOTITE GNEISS 

2 1 2 

1 1 1 

IYYUH 1 0 

0 • • 

1 0 L 

6 12 16 

,. . . 

' 
!~ •. 
:.; . 

~- .. 

~~< ....... . 
... ',, ...... 

··~-~-~ 1----~-. 
·.·o-•••. 

. ·-·-·· . _IU':'fU:II· 

• 100/0o9 

Sat. 

!/-
D 

:,; 

':",': f.-?""" 

f- 2.013.6 

-

-

-

-

-

-

-

RED-BROWN AND DK. GRAY, F. SANDY 
SILT (A-5) WI TRACE ORGANICS. MICA. 

BROWN 

BROWN 
'DROCK 

,BIOTITE 

Bo~ng I ~with s~ndard 
T~-R-..f.; 1 at Elevation 

2,013.6 fl: on CR: BIOTITE GNEISS 

0.( 

23 . 

33 . 



GEOTECHNICAL BORING REPORT SHEET 7 

AnRI=Inr. 
WBS 4R1?~.1 1 I TIP B-5410 1-.uu"" I r.u=n• nr.un ,w.s. I WBS 46125.1.1 I TIP B-5410 1'-UUNI I r.FnLOGIST ,w.s. 
SITE "IIUN o 221 ON 1367 OVER LITTLE: I CREEK WTR (It) I SITE I IIUN o 221 ON 1367 OVER LITTLE I CREEK WTR(ft] 

I NO. EB2·A I STATION 14+52 urroc 1 1611 LT .... ·L· OHR. 2.4 ; NO. EB2·B 0 I"IIUN 14+30 1611 RT .... II ·L· OHR. 5.8 

r.n11 .0.'1 ELEV. 2,047.011 I TOTAL DEPTH 36.711 807,010 1 c..o ""'" 737,981 24HR. FIAD I r.n11 .o.ot ELEV. 2,047.7 It TOTAL DEPTH 36.1 It I NV"' niN .. 602,881 c"""N'" 737,985 124 HR. 2.2 

DRILL I< 5051873 !87% I DRILL METHOD < ........ 
I I TYPE I DRILL I 50518731 I OAIII H.5. AugeiS I .. ... 

nDUICD t Driller START DATE "'"0"" COMP. DATE 0"'0'"" ~· ""'c..! DEPTH NIA I nDn 1 CD I Driller START DATE lcOMP.DATE : ""'c..t DEPTH N/A 

Et~v 
DRIVE 

D~~H 
BLOW COUNT BLOWS PER FOOT IBAMP. k ~ IEt~v DRIVE 

D~~r~ 
BLOW COUNT BLOWS PER FOOT SAMP. k ~ Et~v lo 100 

SOIL AND ROCK DESCRIPTION Efft~ 100 
SOIL AND ROCK DESCRIPTION 

0.5ft 0.5ft O.Sft 2,5 ~0 7,5 NO. G ELEV.fftl DEPTH fft" I 0.5ft I O.Sft I 0.5ft 0 2,5 sp ~· NO. G 

2050 f- 12050 -

. 2,047.0 0 .. :• TOPI OIL 0.1 2.1147.: 
2,047.7 0.3' TOPSOIL 0.( 

? 048 

LT. AND DK,~~~ ~-~~~~.SILT 
, • , 

~-
. . . . .... 

~ ~ ii:j . . :: BROWN, SILTY F. SAND (A-2-4) WI 
~ 1 2 2 

. . . . . .. 
'" ~ 

.. . . . . . ... 
?0440 " 

TRACE ROOTS. MICA 
?04 .. .. . :: (A-4)WITRAI)E1 I ,MICA. 

)•13 
2,043.7 4.1 

'" 5 6 7 w WOH 1 2 ,•3: . w . .. ' BROWN,F.~<uMI~T(A-4)m o~vo 
" . 2.041.5 5.5 2.1141.9: 5.8 

~ 
20408 8.2 

I~ -m:~~~~ ~ILl ~--~~':'.~ ~fc':l;'~ND ~ 
< < < u .. w 2.040.6 7." 

•vn nun • Sat. ?0.00 •• - D~A~~NDGRAY,SILTYSAND 
?mRS •• ~~~,;~.'MICA. • WI 4 3 3 IIi :. M · ... 2,037.6 M~:~9.2' ~ 

1 3 3 ~· : . w 
,. \ 

~ ' ~ c .. 2,035.2 12.1 

?n"" 1" 
,. ORANGE AND BROWN, F. SANDY SILT 20342 . 13.5 ------------RESii'liili[ ________ 

2 3 5 ':\ . 
. . . . . .. . . . D . " (A-4) MICA .• SAP. < 4 0 ~:.:, . . . . .... D BROWN ORANGE AND WHITE. F. 

.• .. '" . : 
SANDY SILT (A-4) SAP., MICA . 

~ 
:: 

~ ' 
2028~ '" 2.029.2 . 18.5 

18.5 
... 

:·~ .... . ... :: 4 ' 10 ,2. : : : D , • 12 \~ . . . D 
,. . . .... 

... '-><. . . . . :: . . . . . . . . ... 
~ 

.... '"· .. . . . '" ~ 
. . . . . . . .... 2.025.7 22.1 

2.023.5 23.5 ·-~~-'< '" 
?0?40 .... 

~~ .... B~'fj~ ;A-<-4) ,;, ~~~~6:..~~- F. . . 2.023.0 24 . 6 11 18 
.... 

"" 40 ""'"·' D 

""'"':" ~ROCK 2,021.7 26.1 

~ 
. . . . . . . . . .. TAN ' OIV"'" ~ .. -.~~ 

~ 
. . . .... 

BROWN ORANGE AN~~~~. BIOTITE 
?018< ••• r- 2.019.0 28.0 ?n1o7 . ?R5 

~::-· 
80 12010.1 : ioOio:a 

GNEISS 
22 23 57 D 

TAN BROWN ~~-4~~· SILTY SAND 

~ 
. . . . . . . . . . . 

~ 
. . . . . . . .... 

?n1.s ... 
100/IJ; 

,':,)f- 2.013.5 33.5 
?0147 .... . . . . . . . . . . . rwro.: . . . . . . . .... 

: io0io:5 10010.' 

~ 2.010.3 

I ROCK 
, BIOTITE GNEISS ?.n11.R· .••. 1 2.011.6 .... 

30.7 I"U/U.U ·~"-" . Borin~. i l wit,~ ~~ndartl 

~1;!r~~ 2.0~~!gr3~~ ~IOTITE 
-

2,011.6ftonCR:olv loo• 

. r- NOTE: AUGER SECTION SHEARED AT - -
DEPTH OF 38.7 FT FOR EFFECTIVE 

AUGER REFUSAL. 20 FEET OF AUGER 
REMAINS IN THE GROUND 

APPROXIMATELY AT BOTTOM OF 

~ f- HOLE. -

" ~ 

!I 

f- -

! f- -

! . r- - -

!: 
. r- - -

w 
~ 
m 
=> 
0 c 
iii f- -
0 
m ... 
0 
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FALCON
AASHTO SOIL CLASSIFICATION AND GRADATION SHEET

SAMPLE TOTAL SAMPLE

PERCENT PASSING

STATION OFFSET   
(FEET)

DEPTH   
(FEET) #10 #40 #200 LL PL PI %

SS-1

13+94 17 ft LT 3.8-5.3
SS-2

13+70 8 ft RT 3.7-5.2
SS-3

14+52 16 ft LT 6.2-7.7
SS-4

14+30 16 ft RT 0.4-1.9

SIGNATURE

Notes:   LL   =       Liquid limit
  PL  =       Plastic limit
  PI =       Plasticity index = LL - PL

105-03-0803

A-4

-A-2-5

EB2-B
100 98 46 33 NP NP 36.5

NP 40.6A-4

EB2-A
75 59 22 51 NP NP

BORING
Atterberg Limit Test Results

Natural 
Moisture 
ContentAASHTO Classification

EB1A
100 97 51 33 NP

1210 TRINITY ROAD, SUITE 110, RALEIGH, NORTH CAROLINA 27607

BRIDGE NO. 221 ON SR 1367 OVER LITTLE SAVANNAH CREEK

WBS NO.: 46125.1.1,     TIP NO.: B-5410

JACKSON COUNTY, NORTH CAROLINA
FALCON ENGINEERING, INC. PROJECT NO: G15013.00

NP 45.0A-5
EB1-B

100 96 57 42 NP



LOOKING UPSTA110N FROM EXISTING ROADWAY TOWARD END BENT ONE 

LOOKING DOWNSTATION TORWARD END BENT ONE FROM END BENT TWO 

DRILL RIG SET UP ON EB1-A 

FALCON ENGINEERING, INC. 
1210 llliNrTY ROAD, SUITE 110 

LCON IW.EIGH.NCZ780T 

PHONE: 919.m.ceoo 
FAX: 919.871li80S 

SITE PHOTOGRAPHS 

REPLACE BRIDGE NO. 221 ON SR 1367 
OVER LITTLE SAVANNAH CREEK 

JACKSON COUNTY, NC 
WBS N0.:46125.1.1 TIP NO.: B-5410 

SHEET9 
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