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THE SUBS~ACE INFORMATION AND THE SUBS~FACE INVESTIGATION ON WHICH IT IS BASE:D WERE MADE FOR THE PURPOSE OF PREPARING THE SCOPE OF WORK TO BE INCLUDED t-1 H£ REQUEST FOR PROPOSAL 
THE VARIOUS FIELD BORJ.IG LOGS, ROCK CORES. AND SOIL TEST DATA AVAILABLE MAY BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C. DEPARTMENT OF TRANSPORTATION, 
GEOTECHNICAL ENGJ.EERNG UMT AT (919J 250 · 4088 . THE SUBSURfACE PLANS AND REPORTS. FIELD BORING LOGS. ROCK CORES, Ai'V SOIL TEST DATA ARE NOT PART OF THE CONTRACT. 

SOIL AtiJ ROCK BOUNOARES WITHJ.I A BOREHOLE ARE: BASED ON GEOTECHMCAL t-ITERPRETATION UNLESS ENCOUNTERED IN A SAt.jPLE. INTERPRETED BOUt-l>ARIES UAY NOT NECESSARILY REFLECT ACTUAL SUBSURf.I.C£ 
CONDITIONS BElWEEN SAMPlED STRATA, AND BOREHOLE tNFOFUAATWJN MAY NOT i'ECESSARILY REFLECT ACTUAL SLeSURFACE CONDITIONS BETWEEN BORINGS. THE LABORATORY SA1f>LE DATA At-() lHE IN SITU (IN-PLACEJ 
TEST DATA CAN BE RELIED ON OJ'.LY TO H£ DEGREE OF RELIABILITY I,...ERENT IN THE SlANDARO TEST t.~ETHOD. THE OBSERVED WATER LEVELS OR SOL t.!OISTURE CONDITIONS IIOCATEO IN THE SUBS~ACE 
INVESTIGA liONS ARE AS RECORDED AT THE Tlt.IE OF THE INVESTIGA liON. THESE WA TEA LEVELS OR SOIL MOIST~£ COi'IOITIONS MAY VARY CONSIOERABL Y WITH TIME ACCOROING TO CLIMATIC CONOITIONS INCLUDING 
TEMPERA lURES, PRECIPITATION, AND WINO, AS WELL AS OTHER NON-CLIMATIC FACTORS. 

THE OEPARH.£NT DOES NOT WARRANT OR GUARANTEE Tt£ SUFFICIENCY OR ACCURACY Of Tl£ INVESTIGATION MADE. OR OPIMON OF THE 0£PARTMENT AS TO Tl£ TYPE OF MATERIALS At-0 CONDITIONS TO BE 
ENCOUNTERED. THE BIDDER OR CONTRACTOR IS CAUTI0t£D TO MAKE SUCH ~'!DEPENDENT SUBSURFACE I'IVESTICATIONS AS 1-£ OEH4S NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNlEREO ON 
THE PRO..£CT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL CQt.jPfNSATION OR FOR AN EXTENSION OF Tit.£ FOR ANY REASON RESULTING FROU THE ACTUAL CONDITIONS ENCOUNTERED AT THE 51TE 
OIFF[At.IC FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION. 

NOTE - THE INFORMATION CONT AINEO 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. 

DRAWN BY: ].K.McCLURE 
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NORTH CAROLINA DEPART MENT OF TRANSPORT ATION 

DIVISION OF HIGHWAYS 

GEOT ECHNICAL ENGINEERING UNIT 

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIA TIONS 

SOIL DESCRIPTION GRAOA. ON 

SOIL IS CONSIDERED TO BE THE U..CONSOUOATED, SEMI·CONSOUOATEO. OR WEATHERED EARTH MATERIALS 
I INOICATES A GOOO REPRESENTAHON OF PARHCLE SIZES .. ~R9M .. ~ I~~.!O_C'!_'!RSE . 

I J.lli!EQB!1._ li{)ICATES SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. !ALSO 
THAT CAN BE PENETRA TEO WITH A CONHNUOUS FUGHT POWER AUGER, ANO YIELD LESS THAN l .ig~~~Ag:rAD_E~~OICA TES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. 100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST !AASHTO T206, ASTM D-15861. SOIL 
CLASSlFICATtON IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL U£LUDEs 

ANGl.JLARiTY OF GRAiNS CONSISTENCY, COLOR, TEXTURE, M0£5TURE. AASHTO O..ASSIFICATION, i=INO OTHER PERTINENT FACTOOS SUCH 
AS MINERALOGICAL COMPOSITlON. ANQJLARITY. STRUCTl . .AE. PLAST ICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS ANGll.AR, 

'Ifill SNF.CIIII.SllY CJK,IIN WITH 11Tfiii£[W) FJIIE SNiiJ LA'ERS,HQU I'LISJt:, H-t; SUBANCULAR, SUBROUNOEO, OR ROJNOED. 

SC IL LEGEND AND AA S HTC C LASSIFI : AT! ON ~[- COMPOSITION 

GENERAL GRANULAR MATERIALS SILT ·Q.AY MATERIALS 
ORGANIC MATERIALS 

MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN OESCAIPTlONS 

CLASS. I!:. 35Z PASSING • 200) I> 35% PASSINC • 2001 WHENEVER THEY ARE CONS[OERED OF SIGNlFICANCE. 

GROUP A-1 I A-3 A-2 A-4 I A-5 I A-6 I A-7 A-1, A-2 A--4, A-5 L.UM~Ht ::>~ BILIT Y 

CLASS. lA-l-a IA-1-b IA-2· 2-: 

~ 
A-3 A-6, A-7 SUGHTL Y COMPRESSIBLE LHlJIO UMIT LESS THAN 31 

SYMBOL n~~. 
;.,,::, :'.,~::'' l~~::~~', 

MOOERATEL Y COMPRESSIBLE LIQUID LIMIT EOUAL TO 31·50 

-~ '.%·,,,,,; HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 

1% PASSING 
SILT· 

PERCENTAGE OF MA IAL 

• 10 

1:: ~ IG~~~~AR CLAY 
MUCK, 

ORGANIC MATERIAL 
GRANULAR SILT · CLAY 

• 40 I~~: ...... PEAT SOILS SOILS OTHER MATERIAL 

• 200 115 MX 10 MX 135 Ml 35 MX 135 M' 135 Ml 36t-t< IJS MNI36 ,... 36 M' 
SOILS 

TRACE OF ORGANIC MATTER 2 • 3% 3 • 5% TRACE 1- 101. 

~~un 1:1·M~ ~1:.: 
LITTLE ORGANIC MATTER 3 • 5% 5 - 121. LITTLE 10 - 201. 

1::::: ~: I:M~x 1:11::: ::::: ""' SOILS WITH MODERATELY CRGAN[C 5 - 101. 12 - 20% SOME 20 - 35Z 
6 MX NP ll!MX LITTLE OR HIGHLY ORGANIC >10% >20% HIGHLY 35% AND ABOVE HIGHLY 

I GROUP INDEX • • • 4MX 8 MX 1>2 MX 116 MX NoM> MODERATE ORGANIC GROUN[ WATER 
USUAL TYPES ~~ON!~Iffi 

AMOUNTS OF SOILS sz.._ 
1~:: SILTY OR CLAYEY SILTY CLAYEY ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 

OF MAJOR 
GRAVEL AND SAND SOILS SOILS MATTER .Y...._ 24 

MATERIILS SANG STATIC WATER LEVEL AFTER HOURS 

IGEN- RATU«; 
EXCELLENT TO GOOD 

FAIR TO 
POOR 

SlE'!. PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA 
FAIR TO POOR UNSUITABLE 

SLI!GRAOE 
POOR 

PI OF A-7·5 SUBGROUP IS S LL • 30 ; PI OF A-7·6 SUBGROUP IS > LL 30 CYll1f1- SPRING OR SEEP 

ONS I S'EN C :JR DENSENE~ ~~s 

COMPACTNESS OR PEN~~~~~u! i~s~~~E RANG\;;Nif~~~~~~H 

~ 
ROADWAY EMBANKMENT (R£) ~SPT t TEST BORING 

PRIMARY SOIL TYPE CPT OHT TEST BORING 
CONSISTENCY !N· V .. _l£1 \liTH SOIL DESCRIPTION VST I'MT W/ CORE 

VERY LOOSE (4 SOIL SYMBOL EB AUGER BOA lNG SPT N-VALUE 
GENERALLY 

LOOSE 
GRANULAR 4 TO 10 

-¢-MATERIAL 
MEDIUM DENSE 10 TO 30 N/A ARTIFICIAL FILL !AFI OTHER CORE BORING @>-- SPT REFUSAL 

!NON -COHESIVE! DENSE 30 TO 50 THAN ROADWAY EMBANKMENT 
VERY DENSE >50 ""o -- INFERRED SOIL BOUNDARY MONITORING WELL 

VE~~~OFT <2 <0.25 
GENERALLY 2 TO 4 0.25 TO 0.50 ~=~ INFERRED ROCK LINE b. PIEZOMETER 

SILT-CLAY MEOIUM STIFF 4 TO B 0.5 TO 1.0 INSTALLATION 

MATERIAL STIFF 8 TO 15 I TO 2 1 ............. ALLUVIAL SOIL BOUNDARY 0 SLOPE INOICATOR 
!COHESIVE> VERY STIFF 15 TO 30 2 T04 INSTALLATION 

HARD )30 )4 25/025 DIP & DIP orRECTION OF 

l t. X UHt. JR GRAIN SIZE 1- ROCK STRUCTURES @ CONE PENETROMETER TEST 

U.S. STD. SIEVE SIZE • 10 40 60 200 270 • SOUNDING ROO 

OPENING IMM> 4.76 2.00 0.42 0.25 0.075 0.053 

I I I 
ABBREVIA' O NS 

BOULDER COBBLE I GRAVEL 
COARSE FINE 

SlLT CLAY AR - AUGER REFUSAL MEO. - MEDIUM VST - VANE SHEAR TEST 
SANO .~A~~-' CBLDR.) I COB.) I GR.) CCSE. SO.> tSL.> ((L.) BT - BORING TERMINATED MICA. • MICACEOUS WEA. - WEATHERED 

CL.- CLAY MOD. • MOOERATEL Y /· UNIT WEIGHT 
GRAIN MM 305 75 2.0 0.25 0.05 0.005 CPT • CONE PENETRATION TEST NP • NON PLASTIC ?;,· ORY UNIT WEIGHT 
SIZE IN. 12 3 CSE. - COARSE ORG. • ORGANIC 

5 ( M ( IS URE - 1RRF t. · ON OF TERMS DMT - DILATOMETER TEST PMT • PRESSUREMETER TEST Set:lE~ !;; eaaBE~[AIIC~S 

SOIL MOISTURE SCALE 

I 

FIELD MOISTURE 

I 

OPT - DYNAMIC PENETRATION TEST SAP. • SAPROLITIC S • BULK 

!A TTERBERG LIMITS> DESCRIPTION 
GUIDE FOR FIELD MOISTURE DESCRIPTION e - YOlO RATIO SO. • SAND, SANDY 55 • SPLIT SPOON 

F -FINE SL • SILT. SILTY ST • SHELBY TUBE 

- SATURATED - USUALLY LIOUIO; VERY 'JET. USUALLY FOSS. - FOSSILIFEROUS SLI, • SLIGHTLY RS -ROCK 

!SAT.! FROM BELOW THE GROUND WATER TABLE FRAC. • FRACTURED, FRACTURES TCR • TRICON£ REFUSAL RT • RECOMPACTEO TRIAXIAL 

LL LIQUID UMIT FRAGS. • FRAGMENTS , - MOISTURE CONTENT CBR • CALIFORNIA BEARING 

I P~:~~~c HI.- HIGHLY V - VERY RATIO 
SEMISOL!Do REQUIRES DRYING TO 

-WET - CWJ 
ATTAIN OPTIMUM MOISTURE EOL IPMEN' U S E ON S UBJE 'ROJE 

!PI> 
PL PLASTlC UMlT 

DRILL LtHTS1 ADVANCING TOOLS: HAMMER TYPE: 

OM OPTIMUM MOISTURE - MOIST - CM> SOLIDI AT OR NEAR OPTIMUM MOISTURE 
D 

0 AUTOMATIC D MANUAL 

D 
CLAY BITS 

SL SHRINKAGE LIMlT MOBILE B· - 0 REQUIRES ADDITIONAL WATER TO 6' CONTINUOUS FLIGHT AUGER CORE SIZE• 
- DRY - (Q) ATTAIN OPTIMUM MOISTURE 0 BK-51 0 D-B_ B' HOLLOW AUGERS 

P _ A S TICIT Y 0 CME- 45C 0 HARD FACED FINGER BITS D·N_ 

PLASTICITY INDEX !PI> DRY STRENGTH [R] TUNG.·CARBIDE INSERTS 
O·H_ 

NONPLASTIC 0·5 VERY LOW [R] CME-550 0 D W/ ADVANCER LOW PLASTICITY 6-15 SLIGHT CASING 
~D TOOLS• 

MED. PLASTICITY 16-25 MEDIUM 0 0 HIGH PLASTICITY 26 OR MORE HIGH 
PORTABLE HOIST TRICONE ___ • STEEL TEETH 0 POST HOLE DIGGER 

C OLOR 0 D TRICONE ___ • TUNG.·CARB. D HAND AUGER 

0 D SOUNDING ROO 
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS !TAN, RED, YELLOW-BROWN, BLUE·GRAYJ. CORE BIT 

D MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 0 D 
VANE SHEAR TEST 

0 
REVISED 09/23/09 



I PROJECT REFERENCE NO. I SHEET NO. 

l 17BP .12.R.I8 l 2A 

NORTH CAROLINA DEPARTMENT OF T RANSPORT AT ION 

DIVISION OF HIGHWAYS 

GEOTECHN ICAL ENGINEERING UNIT 

SOIL A N D ROCK LEGEN D, TERMS, SYMBOLS, AND ABBR EVIATIONS 

ROCK DE SCRIPTION TERMS AND DEFINITIONS 
HARD ROCK IS NON -COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED ALLUV[UM tALLUV.l- SOILS THAT HAVE BEEN TRANSPORTED BY WATER. 
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATER IAL WOULD YIELD SPT REFUSAL. 
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS. AQUIFER - A WATER BEARING FORMATION OR STRATA. 
IN NON-COASTAL PLAIN MATERIAL . HE TRPI-ISITlON BETWEEN SOfl Af'V ROCK IS OFTEN REPRESENTED BY A ZONE 

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND. OF WEATHERED ROCK. 
ROCK MATERfALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOLS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, 

WEATHERED ~ NON -COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > I00 
OR HAVING A NOTABLE PROP~TtON OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC. 

ROCK IWRI BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL 
AT WHICH IT IS ENCOUNTERED, BUT WHICH ODES NOT NECESSARILY RISE TO OR ABOVE THE 

CRYSTALLINE ~~ 
FINE TO COARSE GRAfN fGNEOUS AND METAMORPHIC ROCK THAT 

GROUND SURF ACE. k' WOU.D YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCUJOES GRANITE, ROCK ICRI ,,,, 
GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS CCALC.J- SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE. 

NON-CRYSTALLINE !=--- FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN 
COLLUV IUM • ROCK FRAGMENTS MIXED WITH SQ[L DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM 

~-::::::-~ SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE 
ROCK <NCRI INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE. 

COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.I- TOTAL LEt-GTH Of All.. MATERIAL RECOVERED IN H£ CORE BARREL DIYII:£0 BY TOTAL 
SEDIMENTARY ROCK SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LENGTH OF CORE RUN At<l EXPRESSED AS A PERCENTAGE. 
<CPI SHELL BEDS, ETC. 

WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT 
ROCKS DR CUTS MASSIVE ROCK. 

FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JQ[NTS MAY SHOW SUGHT STAINING. ROCK RINGS UNDER illf...- THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE 
HAMMER IF CRYSTALLINE. HORIZONTAL. 

VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, Sll'1E JOINTS MAY SHOW THIN CLAY COATlNGS IF OPEN, DIP DIRECTI<J< <DIP AZIMUTH!- THE DIRECTION OR BEARING OF THE HORIZ!J<TAL TRACE OF 
(V SLI.J CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNI:£R HAMMER BLOWS IF THE LINE IF DIP, MEASURED CLOCKW ISE FROM NORTH. 

OF A CRYSTALLINE NATURE. 
FALLT - A FRACTURE OR FRACTURE ZGIE ALONG WHICH THERE HAS BEEN OISPLrLEMENT OF THE 

SLIGHT ROCK GENERALLY FRESH, JQ[NTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRAC TURE. 
(Sli.J I INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR 

CRYSTALS ARE OU.L AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY IF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES. 

MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAG1ENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM 
(MOD.> GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL 

DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED 
FLOOD PLAIN <FPI - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY WITH FRESH ROCK. 
THE STREAM. 

MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS CULL 
SEVERE AND DISCOLORED A"ro A MAJORITY SHOW KADLINIZATlON. ROCK SHOWS SEVERE LOSS OF STRENGTH FORMATION IFM.I- A MAPPABLE GEOLOGIC LNIT THAT CAN BE RECOGNIZED AND TRACED IN 

(MOQ, SEV.J AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUN<" SOUND WHEN STRUCK. THE FIELD. 
IF TESTEa WllJLD VEL 0 sPT REfUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED. 

SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED LEDGE - A SHELF -LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO 
($EV.I IN STRENGTH TO STRONG SOIL IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME 

I TS LATERAL EXTENT. 
EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. 
IF T£ST£0 YIELDS SPT N VllL!/!iS > tee ~ .loWS. - A BODY OF SOIL OR ROCK THAT THINS OUT IN <J<E OR MORE DIRECTIONS. 

VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT MOTTLED !MOT.!- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN 

(V SEV.l THE MASS IS EFFECTIVELY REOL.CEO TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE. 

REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAlNEO i~SOVE THE NORMAL GROUI'Il WATER LEVEL BY THE PRESENCE OF ~ 

VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED YIELOS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM. 

COMPLETE ROCK REOLCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.J SOIL - SOIL FORMED [N PLACE BY THE WEATHER[~ OF ROCK. 

SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK DUALITY DESIGNATION <ROO!- A MEASLflE OF ROCK DUALITY DESCRIBED BY TOTAL LENGTH OF 
ALSO AN EXAMPLE. ROCK SEG1ENTS EOUAL TO OR GREATER THAN 4 INCHES OlVIOED BY THE TOTAL LENGTH OF CORE RUN AND 

ROCK HARDNESS EXPRESSED AS A PERCENTAGE. 

VERY HARD CANt«lT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.!- RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE 

SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. 

CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOLIRED 
SILL - AN INTRUSIVE BODY OF IGr£0US ROCK OF APPROXIMATELY UNIFORM THICKNESS AND 

HARD RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL 
TO DETACH HAND SPECIMEN. TO THE BEOOING OR SCHISTOSITY OF THE INTRUDED ROCKS. 

MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED Sl.flFACE THAT RESLL TS FROM FRICTI<J< ALONG A FAULT OR 
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SLIP PLANE. 

BY MODERATE BLOWS. 

MEDIUM CAN BE GROOVED DR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. 
STANDARD PENETRATION TEST <PENETRATII:N RESIST ANCEl ($PTl- NUMBER OF BLOWS (N OR BPFI OF 
A 1-40 LB. HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH 

HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EDUAL TO DR LESS 
POINT OF A GEOLOGIST'S PICK. 

THAN 0.1 FOOT PER S0 BLOWS. 
SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS 

STRATA CORE RECOVERY ISREC.J- TOTit... LENGTH OF STRATA MATERIAL RECOVERED OIVIOEO BY TOTit... LEN:iTH FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN 
OF STRATUM AND EXPRESSED AS A PERCENTAGE. PIECES CAN BE BROKEN BY FINGER PRESSURE. 

VERY CAN 9£ CARVED WlTH KNIFE. CAN BE EXCAVATED REAOIL Y WITH POlNT CF PICK. PIECES 1 INCH 
STRATA ROCK DUALITY DESIGNATION (SROOJ- A MEASI.RE OF ROCK OU~.JTY !:£SCRIBED BY 
TOTAL LENGTH CF ROCK SEGt-ENTS WITHIN A STRATUM EQUAL TO OR GREATER TJJAN 4 Itt:t£S DIVIDED BY THE 

SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH CF STRATA A/'ll EXPRESSED AS A PERCENTAGE. 
FINGERNAIL 

FRACTURE SPACING BEDDING TOPSOIL (TS.J- SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER. 

IEBM ~ IEBM THICKNESS 
BENCH MARK: OI-0093-1 

VERY WIDE MORE THAN Ua FEET 
VERY THICKLY BEDDED > 1 FEET 

S TA . 12+62. 40 -EL- 9 . 96 LT. 
THICKLY BEDDED 1.5 - 4 FEET 

VIDE 3 TO 19 FEET 
THINLY BEDDED 0.16 - 1.5 FEET N 806777.I670 E I33369I. 8480 ELEVATION: III2 . 72 FT. 

MODERATELY CLOSE t TO 3 FEET 
VERY THINLY BEDDED 0.03 - 0.16 FEET 

CLOSE IU6 TO 1 FEE:T 
THICKLY LAMINATED 0.008 - 0.03 FEET NOTES: 

VERY CLOSE LESS THAN 0.16 FEET 
THINLY LAMINATED < 0.008 FEET 

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

FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS: 
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. 

MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE, 
BREAKS EASILY WHEN HlT WITH HAMMER. 

INDURATED GRAINS ARE OIFFICUI... T TO SEPARATE WITH STEEL PROBE, 
DIFFICULT TO BREAK WITH HAMMER. 

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE1 
SAMPLE BREAKS ACROSS GRAINS. 

REV<SED 09/23/09 
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DAVID ALAN 
FOSTER 

DATUM DESCRIPTION 
Tl£ LOCALIZED COO!DINATE SYSTEM OEVELCfED Fill THIS PROJECT 

IS BASED tw THE STATE PLAHE COOlDINATES ESTABLISHED BY 
NCDOT Fill KN.JWENT 'D1-{)()93-1' 

WITH NAD 83/NSRS 2001 STATE PLAHE GRID COOlOINATES !J' 
IOlTHING: 806771.1611ftl EASTING: 1lll691 . 8~81ftl 

ELEVATitw : 1112 . 721ft! 
THE AVERAGE CMII£D GRID FACTOR USED tw THIS PllOJECT 

IGR(XN) TO GRID! IS: 0.99~8~78112 

Tl£ N. C. LAieERT GRID BEARING AND 
LOCALIZED HilliZtwTAL GR(XN) DISTAHCE FRDI 

'01-{)093-1' TO -l- STATitw IS 

All LINEAR DIWENSitwS ARE LOCALIZED HCJIIZtwTAL DISTANCES 
VERTICAL OATUW USED IS NAVD 88 

BL 

3 
1 
2 

POINT DESC. 
- -- - - - - - - - - - - - - -

01-0093-3 
01-0093-1 
01-0093-2 

KAREN HARLESS 
LAMBERT 

NORTH EAST 
---------------- ------------ ----

806603 . 7033 1333626.8840 
806777. 1670 1333691.8480 
806'l22 .5840 1333813.5110 

BENCHMARKS (NAVD88> 

BM•1 ELEVATION · 1119.71' 
N 806662 E 1333601 
EL STATION 11•25 24' LEFT 
RR SPIKE IN POWER POLE 

BM•2 ELEVAT ION • 1118.43' 
N 806923 E 1333814 
EL STATION 14•50 TO BM•2 

N 38 "51'36" W DIST 18' 
REBAR WITH ALUMINUM CAP STAMPED 
'01-0093-2" (SET FLUSH WITH GROUND>. 
POINT LIES 7 , 8' NORTHWEST OF EDGE 
OF LINDSAY BEBBER ROAD 

ELEVATION EL STATION OFFSET 
- - -- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - -

1117.27 10•71 . 57 9 . 34 RT 
1112.72 12·62.40 9.96 LT 
1118.43 OUTSIDE PROJECT LIMITS 
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~ Q NCDOT GEOTECHNICAL ENGINEERING UNIT 
~ BORELOG REPORT 

SHEET 4 

-
WBS 17BP.12.R.18 TIP 17BP12R18 COUNTY ALEXANDER GEOLOGIST Stickney, J. K. 

SITE DESCRIPTION BRIDGE 93 OVER LAMBERT CREEK ON SR 1317 (LINDSAY BEBBER RD.) GROUND WTR (ft) 

BORING NO. B3 STATION 11+87 OFFSET 19ftLT ALIGNMENT -EL- OHR. Dry 

COLLAR ELEV. 1,111.5ft TOTAL DEPTH 10.1 ft NORTHING 806,726 EASTING 1,333,633 24 HR. NM 

DRILL RIG/HAMMER EFF./DATE HF00072 CME-550 89% 09/02/2009 DRILL METHOD H.S. Augers I HAMMER TYPE Automatic 

DRILLER Smith , C. L. START DATE 04/10/12 COMP. DATE 04/10/12 SURFACE WATER DEPTH N/A 

ELEV DRIVE DEPTH BLOW COUNT BLOWS PER FOOT SAMP. 1% L 

(ft) ELEV (ft) 
0 SOIL AND ROCK DESCRIPTION 

(ft) 0.5ft 0.5ft 0.5ft 0 25 50 75 100 NO. G ELEV. /It\ DEPTH(ft 

1115 f-

1,111 .5 GROUND SURFACE 0.0 

IJ1.1Q_ 
I · L::: ROADWAY EMBANKMENT 

11oa f1 L·:· ~ RED-ORANGE V. LOOSE MOIST 
27 I. L::;· CLAYEY SILTY SAND (A-2) 

1 2 1 

'~: 
M L :. 

L·::· 1 106.5 5.0 
I. . ;j;} RESIDUAL 

11 05 
1 1038~ 

f- RED-ORANGE LOOSE MOIST CLAYEY 
.7I t_:_:_...:_ .. .. 1 103.3 SILTY SAND (A-2) 8.2 

5 15 85/0.4 -~--=~ -:- .,....~--. ... D 
~ WEATHERED ROCK .... . . . .. . 100/0.9 1 101.4 GRAY-WHITE DRY SEV. WEATH. ~ - ~ \ CRYSTALLINE ROCK 

Boring Terminated BY AUGER REFUSAL 
at Elevation 1,101.4 ft ON CRYSTALLINE 

ROCK 
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~ Q NCDOT GEOTECHNICAL ENGINEERING UNIT 
~ BORELOG REPORT 

SHEET 5 

-
WBS 17BP.12.R.18 TIP 17BP12R18 COUNTY ALEXANDER GEOLOGIST Stickney, J. K. 

SITE DESCRIPTION BRIDGE 93 OVER LAMBERT CREEK ON SR 1317 (LINDSAY BEBBER RD.) GROUND WTR {ft) 

BORING NO. B2 STATION 11+73 OFFSET 13ft RT ALIGNMENT -EL- OHR. Dry 

COLLAR ELEV. 1,113.3ft TOTAL DEPTH 20.0 ft NORTHING 806,696 EASTING 1,333,652 24HR. NM 

DRILL RIG/HAMMER EFF./DATE HF00072 CME-550 89% 09/02/2009 DRILL METHOD NW Casing w/ SPT I HAMMER TYPE Automatic 

DRILLER Smith , C. L. START DATE 04/10/12 COMP. DATE 04/10/12 SURFACE WATER DEPTH N/A 

ELEV 
DRIVE 

DEPTH BLOW COUNT BLOWS PER FOOT SAMP. % L 

(ft) 
ELEV 

(ft ) 
0 SOIL AND ROCK DESCRIPTION 

(ft ) O.Sft O.Sft O.Sft 0 25 50 75 100 NO. G ELEV. fftl DEPTH (ft 

1115 -
1,113.3 GROUND SURFACE 0.0 

r . L::;· ROADWAY EMBANKMENT I .. L·:· RED-ORANGE LOOSE MOIST CLAYEY 

~ 1 1nq IT ~7 
r . L::;· - SILTY SAND (A-2) 

+.4 : 
L·:-

1 2 2 M L::;· 
L-:-I· . L::;· 

1105 
1104& 87 

I .. L :. 
l .~.12' L:~· -1104.1 9.2 4 6 6 M 

~ 
RESIDUAL 

:1: : RED-BRN STIFF MOIST SANDY SILTY 
.1 . . ~ 1 100.3 

CLAY(A-7) 
130 11100 1 nqq IT n7 

._ 
.! . ~~:~:~:: RESIDUAL 

7 11 11 
_,22 ... M GRAY-WHITE MED. DENSE MOIST 

. L ~~~:-
. . .. . ... ::·.::::· 1 097.1 CLAYEY SILTY F. SAND (A-2) 16.2 ------------ WEATHERED ROCK 

1095 
1 094& 18 7 f- GRAY-WHITE DRY SEV. WEATH. 

0010. 100/0.4 D 
1 093.3 CRYSTALLINE ROCK 20.0 

Boring Terminated by CASING REFUSAL 
at Elevation 1,093.3 ft ON CRYSTALLINE 

- 1-
ROCK 

- f-

- 1-
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~ Q NCDOT GEOTECHNICAL ENGINEERING UNIT 
~ BORELOG REPORT 

SHEET 6 

-
WBS 17BP.12.R.18 TIP 17BP12R18 COUNTY ALEXANDER GEOLOGIST Stickney, J. K. 

SITE DESCRIPTION BRIDGE 93 OVER LAMBERT CREEK ON SR 1317 (LINDSAY BEBBER RD) GROUND WTR (ft) 

BORING NO. B1 STATION 12+55 OFFSET 11 ft RT ALIGNMENT -EL- OHR. Dry 

COLLAR ELEV. 1,113.0 ft TOTAL DEPTH 22.4 ft NORTHING 806,757 EASTING 1,333,702 24 HR. NM 

DRILL RIG/HAMMER EFF./DATE HF00072 CME-550 89% 09/02/2009 DRILL METHOD H.S. Augers I HAMMER TYPE Automatic 

DRILLER Smith, C. L. START DATE 04/10/12 COMP. DATE 04/10/12 SURFACE WATER DEPTH N/A 

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. 

~ 
L 

ELEV ELEV DEPTH 0 SOIL AND ROCK DESCRIPTION 
(ft) (ft) (ft) O.Sft O.Sft 0.5ft 0 25 50 75 100 NO. G ELEV. If!\ DEPTH(ft I 

1115 ~ 

1,113.0 GROUND SURFACE 0.0 

! . L::: ROADWAY EMBANKMENT 

! . L·:· TAN-ORANGE LOOSE TO V. LOOSE 

~ 
1 108 9. 

L::; ·~ MOIST CLAYEY SILT SAND (A-2) 
41 I L·:· 

2 3 2 f 5" M L::;· 
L :. 

[- L::;-
I 1105 

11mq: 

L :. 1-
q 1 / . L:~· 

2 1 1 
. 2 M L-:-

L::;· 
I " L-:-

1100 
1 098 9. 

I " L::;· ~ 
141 I . L :. 

1 .; •• 1 098.4 14.6 
2 1 1 

. 2 M 

~ 
ALLUVIAL _, _ 

GRAY SOFT MOIST SANDY SILTY CLAY 

I 1095 
1 mnR 

~, . 

~ 1-
(A-7) 

Hl1 ' 1.093 .9 19.1 
14 14 9 :-.23: M %;~ 

RESIDUAL 

:II : ORANGE-RED MED. DENSE MOIST 
1090.6 CLAYEY SILTY SAND (A-2) W/ LAYERS~ 

- 1- \OF SEV. WEATH. CRYSTALLINE ROCK 
Boring Terminated BY AUGER REFUSAL 
at Elevation 1,090.6 ft ON CRYSTALLINE 

ROCK 

- 1-
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