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CAUTION NOTICE 
TllE SUBSl.llfACE IFORMATION Ate> TIE SLBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE 
MADE FOR THE PUIPOSE OF STlJDY, P~ At«> DESIGN,, Nil NOT FOR CONSTRUCTlON OR PAY 
PlllPOSES. THE VARIOUS FIB..D BORIC LOGS, ROCl CORES AM> SOIL TEST DATA AVAi.ABLE llAAY 
BE REVIEWED OR ltSPECTED IN RALEICIH BY CONTACTM T1E N. C. DEPARTMENT OF TRANSPORTATION,, 
GEOTEaNCAL ENOl£ERINO INT AT (!19) TOT-611SO. TIE SLBSURFACE PLANS AM> REPORTS, FIB..D 
BORNI LOOS. ROCK CORES AM> SOIL TEST DATA ARE NOT PART OF Tl£ CONTRACT. 

GENERAL SOL APl:I ROCK STRATA DESCRPTIONS APl:I llllCATED 80LNJARES ARE BASED ON A 
GEOTEQNCAL NTERPRETATION OF ALL AVALAllLE SLBSURFACE DATA AP1> MAY NOT NECESSARLY 
REFLECT T1£ ACTlJAI. SLBSURFACE CONJITIONS BETWEEN BORtlGS OR BETllEEN SAlil'l.ED STRATA 
WITHN T1£ BOREHDLE. THE LABORATORY SAMPLE DATA AND T1£ Ill SITlJ ON-f'LACEJ TEST DATA 
CAN BE RELIED ON ON..Y TO THE DEGREE OF RELWIUTY NIERENT ti TllE STAN>ARD TDT MET1100. 
TllE OBSERVED WATER LEYEl.S OR SOL WOIST1.la:: CONDITIONS INDICATED IN T1£ SLBSURFACE 
tNESTIGATlONS ARE AS RECORDED AT T1E TUE OF THE N\IESTIGATION. TlESE WATER LEVELS OR 
SOL MOISTIH COllJITIONS MAY VMIY CONSIJEIWILY llT1I TK ACCORIJNi TO a.HIP.TIC CONDITlDNS 
lllCLUDING TEMPERATURES, PRECl'ITATION AND llNl. AS WEll. AS OTIER NON-a.JlllA11C FACTORS. 

TllE lmDER OR CONTRACTOR IS CAlJ'TlOIED THAT DETALS SHOWN ON T1£ SUBSURFACE PLANS ARE 
PREl.MWff Oll.Y NII II MANY CASES T1£ !'NL DESIGN DETALS ARE DFFERENT. FOR BIJDltG 
NII COHSTRUCTlON PURPOSES. REFER TO T1£ CCINSTRUCTlON PLANS NII DOCLIENTS FOR FIW. 
DESIGN IPFORMATION ON TlHS PROJECT. T1£ DEPARTMENT DOES NOT WARRANT OR GUARANTEE T1£ 
SLFFICENCY OR ACWRACY OF T1£ llVESTlGATION lllADE,, NOR TllE llTERPRETATlONS 111ADE. OR 
OPllON OF TllE DEPARTMENT AS TO THE TYPE OF MATERIALS NII COllJITIONS TO BE ENCOLNTERED. 
TllE lmDER OR CONTRACTOR IS CAlJ'TlOIED TO MAKE SUCH llDEPEN>ENT SUBSLRFACE llVESTlGATlONS 
AS 1£ DEEMS IECESSARY TO SATlSFY 19i!SB.F AS TO COflJITIONS TO BE ENCOUNTERED ON Tl£ 
PRO..ECT. THE CONTRACTOR SIW.L HAVE ND CLAIM FOR ADDITIONAL COlll'ENSA110N OR FOR AN 
EXTENSIDN OF RE FOR ANY REASON RESULTING FROM T1£ ACTUAL CONDITlDNS ENCOUNTERED AT 
TllE SITE DFFERllG FROM TllCISE IPIJICATED IN Tl£ SLBSURFACE INFORMATION. 

'""' L Tl£ INFORMATION CONTAIEI IEREIN IS NOT ltlPLED OR GUARANTIED BY TllE N. C. DEPARTMENT 
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF Tl£ PLANS,, SPECFICATIONS 
OR CONTRACT FOR T1£ PRO.Eel. 

2. BY HAVllG RECll.ESTED T1IS IFORMATION, TllE CONTRACTOR SPECFlCAIJ. Y WANES ANY CLAIMS 
FOR llCREASED CO!il'ENSATION OR EXTENSION OF 111E BASED ON DFFERENCES BETWEEN T1£ 
COfrlJITIONS IPIJICATED HEREll All> TllE ACTlJAL. COMJITlONS AT TllE PRO.ECT SITE. 
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tllBI' NO. 

R-2707C 2 
NORTH CAROUNA DEPARTMENT OF TRANSPORTATION 

DIVISION OF HIGHWAYS 

GEO TECHNICAL ENGINEERING UNIT 

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

SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS 
SOIL IS CllNSIDERED LNCONSOLIDATEO. SEMI-CONSOLIDATED. OR WEATHERED E#ITH llATERIALS THAT CAN WELL gRA!JiQ - INDICATES A GODO REPRESENTATION OF ~RTICLE SIZES FROM FINE TO COARSE, HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT llOLLD YIELD SPT REFUSAL IF TESTED. AN INFERRED ALLUVIUM IALLUYJ - SDILS THAT HAVE BEEN TRANSPORTED BY WATER. 

BE PENETRATED WITH A CONTl'"11!1 FLIOHT POWER ALICER Mil YIELD LESS T- Im ILOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL ~RTICLES ARE ALL APPROXIMATELY THE SAME SIZE. RODC LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOLLO YIELD SPT REFUSAL. 
ACCORDING TO THE STANDARD PENETRATION TEST IAASHTD T 216, ASTM Dl586>. SOIL Q.ASSIFICATION GAP•GRADEO - INDICATES A MIXTURE OF UNIFORM PARTICl.E SIZES OF nro OR MORE SIZES. SPT REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER Elll.IAL TO OR LESS THAN I.I FOOT PER &Iii ~ - A WATER BEARING FORMATION DR STRATIL 

IS llASEll ON THE AASHTO SY5TEM. 8"SIC DESCRIPTIONS DENERALLY INCLLllE THE FOLLOWll'lll BLOVS IN lllN-CDASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN 
~ - APPLIED TO RDCKS THAT HAVE BEEN DERIVED F- SAii! DR THAT CONTAIN SAID. 

CONSISTEttCY, COLOR, TEXTURE, MD!STLA:, AASHTO CLASSIFICATION, ANO OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZllNE OF WEATMEREO ROCK. 
AS MINERALOGICAL COMPOSITION, ANGULllR!TY, STRUCTURE, PLASTICITY, ETC, FOR E~E. RODC MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS1 ARG!LLACEOUS - APPLIED TO ALL RDDCS DR SlllSTAll:ES COMPOSED OF C.AY MINERALS. DA HAYING 
Vflfr Sl"IFF,GRR',S/LTr QJll',IOSr 'lllTH RITDIBEIXIED F~ SAlfO /Rflf5._,- l'U6TIC.A•7-6 

Tl£ ANGULARITY OR Rl1JNDNESS OF SOIL gRA!NS IS DESIGNATED BY THE TERMS. A NOTABLE PIU'IJITION OF CLAY IN TMEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC, 
ANGULAR, SUBANGLLAR, SLBROlNlED, OR ROL1'4DEO. WEATHERED ~ NON-COASTAL PLAIN MATERIAL THAT WOLLD YIELD SPT N VALUES ) 

SOIL LEGEND AND AASHTO CLASSIFICATION RODC CWRI 1111 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS lNlER SUFFICIENT PRESSLA: TO RISE ABOYE THE LEVEL AT 
Ml NERALOG !CAL COMPOS! T ION liJOlll. -IMTlllllll.S SILl-QJIY IMTEAIU 

~!.?;~ FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC RODC THAT WHICH IT IS ENCOUNTEREO. llJT WHICH ODES llJT NECESSARILY RISE TO DR ABOVE THE GROUND 

ClA5S. I .S. !!ll! Pfl&SS!NG '2111 c>:m:PllS!iJND•mt -C IMTElllll.S MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. CRY5TALLINE Wl1JLD YIELD SPT REFUSAL IF TESTED. RODC TYPE INCLUDES GRANITE. SURFACE. 
ARE USED IN DESCRIPTIONS llMEN THEY ARE CIJ'jSIDEREO OF S!GNIFICAICE, 

RODC CCRI 
~~~~ GNEISS. GAllBRO. SCHIST, ETC, 

A-I A-l A-2 11-4 I A-5 A-& I 1r1 CALCAREOUS ICll.c.J • SOILS THAT CONTAIN APPRECIMl.E AMIJJNTS OF CALCILl'I CARBDNATE. IRl.P 

"°'~ =- -~ FINE TO COARSE GRAIN METAMCl!PH!C AND lllN·COASTAL PLAIN 
ClA5S. iA-1-e lrl-b - i ~ 

A-3 A-G,lr7 COMPRESSIBILITY NON-CRYSTALLINE SEDIMENTARY RDCIC THAT Wl1JLO YEILO SPT REFUSAL IF TESTED. COLLUV!UM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM 

:~;;:~ ":~~~~~~:' SLIGHTLY COMPRESSIBLE LL< 31 
RODC CNCRI --- RDCIC TYPE !NC.LDES PHYLLITE SLATE SANDSTONE ETC. OF SLOPE. 

!!! :Ill U~H 
---

5'11111. MODERATELY CO .... RESS!BLE LL • 31 - !!I COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO RODC, BUT MAY NOT YIELD CORE RECOVERY cRECJ - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BAMEL DIVIDED 
Z PASSING HIGHLY COMPRESSIBLE LL) 511 SEDIMENTARY RODC SPT REFUSAL. RODC TYPE INCLUDES LIMESTONE. SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE IUi ANO EXPRESSED AS A PERCENTAGE. 

'II IMU.AR ~; !ID'., PERCENTAGE OF MATERIAL 
fCPI StELL BEDS, ETC, 

!111111 
WEATHERING !!!KE • A TAllJLAR BODY OF !GNEl1JS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT 

•41 31111 !;1111 51111 SOILS SOILS P(AT GT6'1_~AR S!L~jl§LAY ROCKS OR CUTS llASS!YE RODC. 
'211 1!11111 2!1111 • MX :J!I Ill 3!l MX 3!11111 3!l MX 3S Ill :JS Ill 3S Ill 3S Ill ORGANIC MATERIAL OTHER MATERIAL FRESH ROCK FRESH. CRYSTALS BRIGHT, FEii JOINTS MAY SHOii SLIGHT STAINING. ROCK RINGS UNDER 

IMTERIA. TRACE OF ORGANIC MATTER 2 - 3X 3 - !!% TRACE I· lllX HAMMER IF CRYSTALLINE. !!IP - THE ANGLE AT WHICH A STRATUM DR ANY Pl.- FEATLA: IS INCLINED FROM THE 

LITTLE ORGANIC MATTER 3 - 5X 5 - 12X LITTLE 1a - 211x HORIZONTAL. 
l'ASSING '40 VERY SLIGHT ROCK DENERALL Y FRESH. JOINTS STAINED. SOME JOINTS MAY 9<011 THIN CLAY COATINGS IF OPEN. 

LL - - 41111 41111 41111 41111 41111 41"' 41 MX 41"' 
SOILS llllH MODERATELY ORGANIC 5 • lllX 12 - 211X SDME 21 - 35X !!IP DIRECTION CQIP AZ!HUTHI - Tl£ DIRECTION DR BEARING OF THE HORIZONTAL TRACE OF Tl£ 
LITTLE Ill CY SL!.I CRYSTALS ON A lllJCEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER -R BLOWS IF 

Pl s Ill II' II Ill II MX 11"' 11111 11111 11111 11111 11"' HDU H!GHL Y ORGANIC > UllX > 211X HIGHLY 35% AND ABOVE LINE OF !!IP, MEASURED Q.OCKlllSE FROM llJRTH. 
ICIJERflTE OF A CRY5TALLINE NATURE, 

IRl.P llCIEX I I I 4 Ill 8111 !Z Ill IS MX ND Ill lllQJITS IF 
CKM!lt GROUNO WATER SLIGHT RDCK DENERALL Y FRESH, JOINTS STAINED Mil DISCOLDRATIDN EXTENDS INTO ROCK UP TO FAULT - A FRACTLA: DR FRACTURE ZONE Al.etc; llHIDi THERE HAS BEEN DISPLACEMENT OF THE 

IR"MllC 90b.S 
CSLIJ I INOL OPEN JOINTS llAY CONTAIN C.AY. IN IJWllTO!D ROCKll SOME OCCllSIDNllL FELDSPAR SIDES RELATIVE TO DNE ANOTHER IWW.LEL TO THE FRACTURE. 

UllJlll.l'll'E$ STft F1MGS. FllE SIL TY Ill CLAl!T Sl.IY CLAYEY !MITER 
.sz_ llATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 

CRYSTALS ARE DULL ANO DISCOLORED. CRYSTALLINE ROCKS RING UNDER -R 11.0VS. FISSILE - A PR!J'ERTY OF SPLITTING ALONG CLOSELY SPACED -._LEL PLANES. 
IF- GIMEL.Mtl 
IMIElllllLS - - GRMELllCJSMJ SOlLS SOILS 1- STATIC WATER LEVEL AFTU ..zi._ Hl1JR9 llJllERATE SIGNIFICANT PORTIONS OF ROCK SHOii DISCOLORATION ANO WEATHERING EFFECTS, IN FLOAT - ROCK FRAUl'ENTS DN SURFACE NEAR THEIR ORIG,NAL POSIT!IJ'j AND OISLDDGED FRIJ4 

ID.RflTllG 
F:,;o I ~ PERCMED WATER, SATURATED ZIJNE, OR WATER BEARING STRATA CJ«llJ GRANITCDD ROCKS, MOST FELOS~ ARE DYLL AND DISCOLORED, SOME SHIV Q.AY. ROCK HAS PARENT MATERIAL. 

Iii- llCCELLEllT TD IDD FAIR TD PllR PllR ll&DllB.E DULL SDUlll lNlER -R BLOWS AND SHOll5 SIONIFICANT LOSS QF STRENGTH AS COMPARED FLDDD PLAIN IFPI - LINJ BORDERING A STREAM. BUil T OF SEDIMENTS DEPOSITED BY THE STREAM. 

OJUlfl- SPRING OR SEEP WITH FRESH ROCK, 
Pl OF A-7-5 SUlliAIU' IS .S. 11 - 3l 1PI OF A-7-S SUlliAIU' IS> LL - 31 llJllERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STA!NECL IN GRAN!TOID RDDCs. ALL FELDSIWIS DYLL FORMATION ll'M.I - A -PM..E GEOLOGIC LfllT THAT CAN BE RECOGNIZED Mil TRACED IN THE 

CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOii KAOLIN!ZAT!ON. ROCK SHOWS SEVERE LOSS QF STRENGTH FIELD. 

RANGE OF STANDARD RANGE OF Uf«:IJ'jFINED CMIJO. SEY.I AND CAN BE EICCAYATEO WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLLf«"' SDUlll WHEN STRUCK. ..!!!!!!!. - FRACTURE IN ROCK ALDNG WHICH NO APPRECIABLE MOVEMENT HAS OCCLARED. 

PRIMARY SOIL TYPE COM~CTNESS OR PENETllArJON RESISTEJCE COMPRESSIVE STRENGTH 

t 
ROADWAY EMBANKMENT IREI 

.. ,_ 
DIP • DIP DIRECTION IF T£$T£A ltOLO rl£LD spr 8WMz ~ - A SHELF-LIKE RIDGE DR PROJECTION OF ROCK llHOSE THICICNESS IS SMALL COMPARED TO CONSISTENCY f--. tlt-'IALYEI ITDNSIFT"i lllTH SOIL DESCRIPTION OF ROCK STRUCTLRES SEYERE ALL ROCK EXCEPT QUARTZ DISCOLORED DR STAINED. ROCK FABRIC CLEAR Mil EVIDENT llJT ITS LATERAL EXTENT, 

VERY LODSE < 4 s- 0 SLOPE INDICATOR CSEV.I REDUCED IN STRENGTH TD STRONG SOIL. IN GRllH!TO!D ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL QR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS. GENERALLY SOIL SYMIOL IPT llft TEST BORING INSTALLATION TD SOME EXTENT, SDME F-NTS OF STRONG ROCK USUALLY REMAIN. LOOSE 4 TO 11 ..... , 
Cl!ANILAR MEDIUM DENSE II TO 31 N/A IE. !'El!Elt l!Dl,Q Ylfl.Q Sl!.1 N rsl.t.D ~ - lll!f MQTTLEQ IMQT 11 - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS 
MATERIAL ARTIFICIAL FILL CAFI OTMER E9 AUGER BORING @ CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LADC OF GODO DRAINAGE. 
INON-COMES!VEI DENSE 31 TO 511 THAN ROAOllAY EMBANKMENT TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED DR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE 

VERY DENSE ) 51 

-¢-
SEVERE BUT HASS IS EFFECTIVELY REIJJCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE -- GR!lNl WATER LEVEL BY THE PRESENCE 

VERY SOFT < 2 < 1.25 ---- INFERRED SOIL BQLfjDARY CORE BORING • SOUlll!NG ROD CY SEVJ REMAINING. SAPRDL!TE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOA OF AN INTERVENING IMPERVIOUS STRATLM. 

GENERALLY SOFT 2 TO 4 1.25 TO 1.5 

~ 
VESTIGES OF ORIGINAL ROCK F-!C REMAIN. If f.afm llllU.11 ml.II 2[ II 1'.1!11.""2 ~ 111 llff RES!!1Jlll. IRES.I SOIL • SOIL FORMED IN PLACE BY THE WEATHERING DF RODC. 

S!LT•CLAY MEDILi'! STIFF 4 TO 8 1.5 TO I.I ~~~ INFERRED ROCK LINE '"'o MONITORING WELL TEST BORING 
COMPLETE ROCK REIJJCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE. DR DISCERNIBLE DNL Y IN SllALL ANO WITH CORE ROCK DUALITY DESIGNATION CR!lCll • A NEASLA: OF ROCK DUALITY DESCRIBED BY TOTAL LENGTH OF 

MATERIAL STIFF 8 TD l! l TD 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES DR STRINGERS. SAPROL!TE IS ROCK SEGMENTS El1JAL TD DR GREATER T- 4 INCHES IDV!DEO BY THE TOTAL LENGTH OF CORE 
fCDHESIYEI VERY STIFF 15 TO 311 2 TO 4 ...... ,. .... ALLUVIAL SOIL BOL1'40ARY t:,,, PIEZOMETER 0- SPT N·VALLE ALSO AN E~E. !NSTALLATIC»I RUN AND EXPRESSED AS A PERCENTAGE, 

HARD ) 31 ) 4 
ROCK HARDNESS 

TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS 
SAPROL!TE ISAPJ - RESIDUAL SOIL THAT RETAINS Tl£ RELIC STRUCTLA: OR FABRIC OF THE -NT 

VERY HARD CANNOT BE SCRATCHED BY KNIFE DR SHARP PICIC. llEAKINO OF HANO SPECIMENS REllJ!RES ROCK. 

U.S. STO. SIEVE SIZE 4 II 41 61 2111 271 g&j LfjQERCUT IZI LfjCLASSIFIED EXCAVATION - ~ UNCLASSIFIED EXCAVATION • SEVERAL HARD BLOWS QF THE GEOLOGIST'S PICK. SILL • AN INTRUSIVE BODY OF IGNEl1JS ROCK OF APPRDXlllATEL Y UNIFORM THICICNESS ANO 
OPENING 114141 4.78 2.111 11.42 1.25 1.17!! 1.153 EXCAVATION ll'4SUITABLE WASTE ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN CDM-D WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO 

USED IN Tl£ TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICU. TY. HARD -R BLOWS REWIRED 

I I 
COARSE 

I 
FINE 

I I 
D SHALLOW ~ LfjCl.ASS!F!ED EXCAVATION - EMBANKMENT Cl! BACKFILL TO DETACH HANO SPECIMEN. THE BEDDING OR SCHISTDSITY OF Tl£ INTRUDED ROCKS. 

BOULDER I COBBLE GRAVEL SILT Cl.AV LfjDERCUT ACCEPTABLE DEGAADAllLE ROCK 
IBLDll.I !COB.I !GR.I SAND SAND ISL.I !CL.I lllllERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES DR GROOVES TD 11.25 !'CHES DEEP CAN BE ~ - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION Al.etc; A FAULT 

a:SE. SOJ CF SO.I ABBREVIATIONS HARD EXCAVATED BY HARD BLOll OF A GEOLOG!ST"S PICIC. HAND SFEC!NENS CAN BE DETACHED OR SLIP Pl.AME, 

GRAIN MM - 75 2.1 1.25 1.115 1.1115 AR - AUGER REFUSAL HI. - HIGHLY V - VERY BY MODERATE 11.0VS. STANDARD PENETMTION TEST !PENETRATION RESISTANCE! ISPTI - NUMBER OF BLOWS IN OR BPFI OF 
SIZE IN. 12 3 BT - BORING TERMINATED NEO. • MEDILf4 VST - VANE SMEAR TEST NEDIUH CAN BE GROOVED OR GOUGED 11.115 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT, A 141 LB. HAMMER FALLING 31 INCHES REQUIRED TO PROOUCE A PENETMTIDN IF I FDDT INTO SOIL 

Cl.. - CLAY H!CA. - MICACEOUS WEA. - WEATHERED HARD CAN BE EICCAVATEO IN SMALL CHIPS TO PE!CES I INCH HAiii- SIZE BY HARD BLDVS OF THE WITH A 2 IN:H 11.JTSIDE Dl-TER SPLIT SPODN SAMPLEll. SPT REFUSAL IS PENETRATION Elll.IAL 
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST MOO. - MODERATELY / - UNIT WEIGHT POINT OF A GEOLOG!ST"S PICIC. TO OR LESS THAN I.I FOOT PEA SI BLOWS. 

SOIL MOISTURE SCALE I FIELD HOISTLRE I GUIDE FOR FIELD MO!STLRE DESCRIPTION 
CSE. - COARSE MP - NON PLASTIC °%~!~Eu:~~~l~~ONS SOFT CAN BE GROVEO DR GOUGED READ!L Y BY KNIFE DR PICIC. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY CSREC.I - TOTAL LENGTH OF STRATA MATERIAL RECOVERED D!Y!DED BY 

CATTERBERG LIMITS! OESCR!PTIC»I OMT - OILATOMETER TEST -.- ORGANIC FRQH CHIPS TO SEVERAL INCHES IN SIZE BY llJllERATE BLDllS DF A PIDC POINT, SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTADE. 
OPT • DYNAMIC PENETRATION TEST PMT • PRESSLl!EMETER TEST S • BILK PIECES CAN BE llRO<EN BY FINGER PRESSURE. STRATA ROCK DUALITY DESIGNATION CSRCDJ - A NEASLA: OF ROCK 11.JALITY DESCRIBED BY TOTAL 

- SATLl!ATED - USUALLY LIOUIDI VERY WET, USUALLY • - VOID RATIO Sl'I'. - SAPROLITIC SS • SPLIT SPOON LENGTH OF RDCIC SEGMENTS WITHIN A STRATUM EQUAL TO DR GREATER T- 4 INCHES DIVIDED BY 
!SAT.I FROM BELON THE GRl1JND WATER TABLE F - FINE SD. - SANO. SANDY ST - SHELBY Tl.BE 

YERY CAN BE CAll'IEO VITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES I !PC:H 
THE TOTAL LENGTH QF STRATA AND EXPRESSED AS A PERCENTAGE, 

LL LIQUID LIMIT FIAD - FLL IN AFTER ORILLINll SL. - SILT, SILTY 
SOFT DR MORE IN THICKNESS CAN BE llRllCEN BY FINDER PRESSURE. CAN BE SCRATCHED READ!L Y BY 

RS - ROCK 
PLASTIC{ FOSS. • FOSSILIFEROUS SL!. • SLIGHTLY 

FINGERNAIL, TOPSOIL ITS.I - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTEI!. 
SEMISOLIDI REQUIRES Cl!YING TO RT - RECOMPACTED TR!AXIAL 

RANGE - WET - IWI ATTAIN OPTIMl.fol MOISTLJlE FRAC. • FRACTLllED, FRACTLl!ES TCR - TRICC»IE REFUSAL CBR - CALIFORNIA BEAR!~G FRACTURE SPACING BEDDING BENCH MARK: NA 
IPIJ PL PLASTIC LIMIT FRAGS. - FRAGMENTS "' - MOISTURE CONTENT RATIO m!! ~ TERM ~ 

EDUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN II FEET VERY TH!CICL Y BEDDED 4 FEET 
E!.EV!'.II!QN: f'.IA EEET 

OH OPTIMUM MDISTLRE 
·MOIST - IMI SOLI01 AT OR NEAR OPTIMUM HOISTLfE WIDE 3 TO 11 FEET THIDCL Y BEDDED 1.5 - 4 FEET 

DRILL UNITS. ADVAPC:ING TOOLS1 HNKR TYPEs 
SL SHRINKAGE LIMIT MODERATELY Cl.CSE I TO 3 FEET THINLY BEDDED 11.16 - 1,5 FEET 

NOTES: 
00 CNE-4!iC D CLAY BITS 00 AUTOMATIC D MANUAL CLOSE 1.16 TD I FOOT VERY TH!NL Y BE ODED 1.13 - 1.16 FEET 

- DRY - COi 
REQUIRES ADDITIC»IAL WATER TO 

D 
VERY CLOSE LESS THAN 1.16 FEET THIDCL Y LAMINATED 1.11118 - 8.13 FEET BORING ELEVATIONS OBTAINED USING 

ATTAIN OPT!Ml.fol MO!STLllE 
D 

6' CONTINUOUS FLIGHT AUGER 
CXH SIZE1 THINLY LAMINATED < 1.1118 FEET CME-55 

D 
R2707C Is tnU20801.tln DATED 2-27-2015 

PLASTICITY 
8' HOLLOW AUDERS D·B_ D-H __ INDURATION 

PLASTICITY INDEX G'll DRY STRENGTH D CHE-5511 D HARD FACED FINGER BITS 
00-NQZ.._ 

FDR SEDIMENTllRY RODCS, !NllURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSLRE, ETC, 

NON PLASTIC a-! VERY LOW 
D TUNG,·CARlllDE INSERTS FRIABLE Rl.BBING WITH FINGER FREES MJMEROUS GRAINS, 

SLIGHTLY PLASTIC 6-15 SLIGHT D VANE SHEAR TEST HAND TOOLS. GENTLE BLOV BY HAMMER O!S!NTEgRATES SAMPLE. 

MOOERATEL Y PLASTIC 16·25 MEDILi'! 00 CAS!Nll 00 II/ ADYAll:ER 
D H!GHL Y PLASTIC 26 Cl! MORE HIGH 

POST HOLE DIGGER MODERATELY INOLflATED GRAINS CAN 8E SEPARATED FROM SAMPLE WITH STEEL PROBE; 

D PORTMl.E HOIST D TR!CDNE ___ .STEEL TEETH 
D HANO AIUR BREAKS EASILY WHEN HIT WITH HAMMEii. 

COLOR 
D TRICDNE ---· HH;.-CARB. D SDUllllNG ROD !NllURATED 

GRAINS ARE DIFFICULT TO SE~RATE WITH STEEL PROBE1 

D 
00 D 

O!FF!CUL T TO BREAK WITH HAMMEii. 
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS ITAN, RED, YELLllll-BRllllN, BLUE-gRAYI. CORE BIT VANE SHEAR TEST 

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

EXTREMELY !NOURATED 
SHARP HAMMER BLllllS REWIRED TO BREAK SAMPLE1 
SAMPLE BREAKS ACROSS gRAINS, DATE1 B-15-14 
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ORING LOCATlf?N PLAN 
B Proposed Bridge 

Stnu:ture 3 
Y2- (Jf)er -~ on -

WBS 34497.1~ 
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.................... 

-L - POC 3Efl +54.08 
-Y2- POC 29+07 J6 
~ = 62· 34' 382' 
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I 
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R-2707C 
l!N SHEl!T NO. 

RONJWAY DESIGN 
ENGINEER 

/ 
/ 

/ 

SCALE IN FEET 

SHEl!T 1-!0. 

3 

HYDRAUUCS 
ENGINEER 

100 



_8_09_ - ,-

_7_89_ 

_7_69_ 

_7_49_ - ,-

_7_29_ 

_?_op_ 
-·-

_6_89_ 

_6_69 _ - ' -

_6_49_ 

26+00 

0 50 

:GENE~ALIZED SUBSURFACE PROFILE 20' Lt. of -Y2~ 
FEET 

VE = 2.5 

' GROUNDLINE: PROFILE OBTAINED FROM DTM PROVIDED BY OTHERS 

INFERRED STRATIGRAPHY IS DRAWN: AT THE PROFILE OFFSET WltH THE BORINGS PROJECTED: ONTO THE PROFILE 

-, -

-, -

_, -

-, -

26+50 27+00 

-- -. --
- ,- - -

-,_ 

-. - -

_, -

EBl-A 
28+18 
8' LT 

' -

' 
__!.- ------

J -

- -BF.A -
29+18 

· 20' LT 

BT 

- L 

-· -

REC.=9,6/., ROD=83/., RM~=50 

- ,_ _, -

E62-A 
30+53 
10 1 LT - -T ---

-- i;rr
DRY 

<Of?/15) 

T - -

- ,_ 

- ,_ 

- ,-

@ RO/IJN/if EMBMKMFNT: Red-brMn.~ro.,m,red-tan,stlf(,molsf,mlcaceous,:sandy to cse.sandf SILT w/grCNel. 

@ RES/DUN...: Ton-orabqe,black,stlff,mo/pf,Ngh/y mlcacoou$,f.sandy,soprolltlo SILT. 

© RES/DUN...: Tan, wNte, grey, black. tan-bF(Mln, rood. to v.dense, dry to wet, hlgNY m/caceous, s/tty, soprollf/o, subround#. f . SAND w /roe~ frogs. 

-@ -RfstDl.t/ll.J lan.:br~. TM. me:d.-stlfl io -st1rr. dl01st, tkJtW m/lxJcoous, -saooy, ~IO'ft!/ SILT. - ' 

® WEATHERED ROCK:: GNEISS. ' . ' 

® cf«sr l.JllNE ROCKt Dark grey, white, ~reen-gra;, block, br(Mln stain, sll. to moo. weatoored w / seams mod.sev. to ~ev. weatmred, mod; fxlrd 
: : to fxlrd,v.close t~ close frao.spaolflfJ.fr/able In parts;blotlte-fe/dspar-quartz GNEISS w/tros.musC(}l/fe & ·write. 

- ,- .. - - ; -,- -, -

-·-

27+50 28+00 28+50 29+00 29+50 30+00 30+50 31+00 

100 PROJECT REFERENCE NO. SHEET NO. 

R-2707C 4 

PROFILE 

J - - L - ?QQ -

- ?~Q -

- I 

- ?4Q -

-, - - - r - ?QQ -

- ~f}Q -

_MQ -

31+50 32+00 32+50 



: : : : : : : : : : : : PROJECT REFERENCE NO. SHEET NO. ---------------:---------------------:----t-ENE-RALizEt>n5·u-ss·u-R-F"AcE-----:---------------------:---------------- ---------------:----GE-N-ERALiz-Etf-sos·soRFAC_E _____ :__ R-2707C 5 

: : CROSS SECTION STA. :28+00 : : : CROSS SECTION STA. :29+07 : 
; ; ! 111°14'34" SKEW RIGHT ! ; ; ; ; 117°25'22" SKEW RIGHT ; ; 
i i ; -"'.2- ; i i i i -Y2- i i 

800: : : : : : : 800800: : : : : : : 800 ---------------:- --------------------:- --------------------:- -------------------:- --------------------:- -------------------:- --------------------:- --------------- ---------------:- --------------------:- --------------------:- -------------------:- --------------------:- --------------------:- -------------------·:- ---------------

: : : : : : : : : : : : : : 
: : : : : : : : : : : : : : 
: : : : : : : : : : : : : : 
: : : : : : : : : : : : : : 
: : : : : : : : : : : : : : 
' ' ' ' ' ' ' ' ' ' ' ' ' ' 

__ 7_!1Q ________ ; _____________________ :---------------------i--------------------~---------------------:---------------------i--------------------) ________ 7_!1_Q ___ .Z~Q _________ ; _____________________ :-------------------~i--------------------~--Bl-B-----------) _____________________ ; _____________________ : _________ 7_!1Q __ 

i i i EBl-A i EBl-B i i i i i 28~+~8 i 22~+L9TI i i i 
: : : 28+18 : 27+ 78: : : : : 20' LT : : : : 
; ; ; 8' LT ; 7' RT ; ; ; ; ; ; ; ; ; 
: : : : ' : : : : : : : : 
: : : : : : : : : : : : 
: : : ' ' ' ' ' ' ' : : 

__ !_~!! ________ , _____________________ ; _____________________ , _________ _ 
' ' ' 
' ' ' 
' ' ' --- : : : 

~------ ' ' 

' ---: ---- ' / : -;.,,_ / : : _.,,.. 
' ' 
' ' 

__ 7_4Q ________ ; _____________________ : _____________ _ 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 

6-15 
' ' 
' ' 
' ' REC.=98?, RQD= 76Y., RMR"sO ____________ , _____________________ ; _____________________ , _________ no __ 

' ' ' : : : 
' ' ' 
: : : 

REC.=96Y.,! RQD=83Y., RMR=5P ; ; 
: BT 

' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 

__ 7_QQ ________ :---------------------:---------------------:--------------------~---------------------~--------------------:---------------------:--------Z!l_Q ____ ZQQ _________ :---------------------:---------------------~--------------------~---------------------:---------------------j--------------------+--------7_QQ __ 

: : : : : : : : : : : : : : 
: : : : : : : : : : : : : : 
: : : : : : : : : : : : : : 
; @ROAiJNAY EMBNiKMENr1Red-brrMn.sttrt.molst,tlgfty mlcdoeous,c/ay11f SILT !w/gravel. ; ; @RONJNAY EllBNiKMENr1Red-bru.Nn,stlff,molst,m/oooeous,'cse.sandy SILT w}gravel. ; 

--~!IQ ________ j __________ @_~~!ll.~1~--:a~w_tlfe:_g~ay_'.1~_1'!'.fi~tly__/11/~'.~l"!'.f'.fo __ ~~+~-w_~rack_ ________ : ________ ~!l_Q ___ -~~Q _________ j __________ @~'w~T(l_rr:-_Q(<Htn_:l~.f1J¢._~/ff __ tp__v.!~/ff,!IYJ!~.tfg_/!Y__~~s.f._SJ!{l!fXjSfJVP!lt/_q __________ : _________ ~_!IQ __ 
: @ : : : : : : : : SILT w/rrx;i; frogs. : : . . 
! C RES/fXl/11..1 Tan-broNn. 'red. red-brrMn. me'</. stiff to st/ff,tOO/st, IOOd. to hlgtty mloooeous, ! ! @RES/Du/II.I Tan. gray, wiite. v.dense, wet, hldhtt mloooeous. sllfi.,sapro/ft/a, subrouhcted, f. ! 
: : sandy,c/C!ft11. SILT w/rock frags. : : : : : SAND : : : : : 

: @wEAiHERED ROCK1 G~EISS. : : @wE!fif{ERED ~.Gtk1ss. ' ' : : 

: : : : : : : : @CRri,'N.LJNE ROCK1oqrk gray.whfte,greo/i--gray,blaclr.br~n staln.sll.to tood;weathsred : 
660 : : : : : : : 660 660 : : w/seams IOOd.-.to. -.weathered.rTKid.tord to tord,v.Ofose to ; 660 ---------------:---------------------;---------------------:--------------------:---------------------:--------------------:---------------------;---------------- ---------------;---------------------;-------------------c1~rn1o:s(f<1Clng,frlab11fm-{J(lrts;b11Jffte'--'fe/d-spar"-<fll0rtz·GNEISS--------,----------------

; ; ; ; ; ; ; ; ; w(tros.rnuSC<Nlte & ;pyrite. ; ; ; 
: : : : : : : : : : : : 
: : : : : : : : : : : : 
: : : : : : : : : : : : 
: : : : : : : : : : : : 

__ MQ ________ j ____________________ _:_ ____________________ j ____________________ j _____________________ ! _____________________ j ____________________ ) ________ M_Q ___ -~~Q _________ j ____________________ _:_ ____________________ , ____________________ , ____________________ ) _____________________ ; _____________________ ! _________ ~_4Q __ 

: : : : : : : : : : : : : : 

' ' ' I ' ' ' ' ' ' I ' ' ' : : : : : : : : : : : : 
: : : : : : : : : : : : 
~ ~ * £ * ~ ~ ~ ~ ~ £ ~ ~ ® 



PROJECT REFERENCE NO. SHEET NO. 
---------------;--------------------T--------------------r·-------------------r·-------------------f--------------------;---------------------:---------------- ---------------;----GE·N-ERALlzE:trsot~sur~FAC_E ____ T_ R-2707C s 

CROSS SECTION STA. :30+74 
' ' ' 
: 125°16'58" SKEW RIGHT : 

-Y:2-
--~'.lQ ________ ! _____________________ ! _____________________ ~ ____________________ j _____________________ ~ ____________________ ! _____________________ ! ________ ~i_Q ___ -~~_Q _________ ! _____________________ ! _____________________ ~ ____________________ i _____________________ ! _____________________ ; _____________________ : _________ ~_~Q __ 

: : : : : : : : : : : : : : 
I I I I I I I I I I I I I I 

: : : : : : : : : : : : : : 
I I I I I I I I I I I I I I 

: : : : : : : : : : : : : : 
I I I I I I I I I I I I I I 

: : : : : : : : : : : : : : 
I I I I I I I I I I I I I I 

: : : : : : : : : : : : : : 
I I I I I I I I I I I I I I 

: : : : : : : : : : : : : : 
I I I I I I I I I I I I I I 

800 : : : : : : : 800 800 : : : : : : : 800 ---------------:---------------------:·--------------------:---------------------:·--------------------:·--------------------:---------------------:·--------------- ---------------:---------------------:·--------------------:·--------------------:---------------------:·--------------------;---------------------:----------------
' I I I I I I I I I I I I I 

: : : : : : : : : : : : : : 
I I I I I I I I I I I I I I 

: : : : : : : : : : : : : : 
I I I I I I I I I I I I I I 

: : : : : : : : : : : : : : 
I I I I I I I I I I I I I I 

I I I I I I I I I I I I 

: : : : : : : : : : EB2-A : EB~-B . 
: : : : : : : : : : 30+53 : 30+15 : 

780 : : : : : : : 780 ""'189-- : : : :IO'LT : 7'HT : 780 ---- --- --- --- -·1- -- --- --- --- --- --- --T-- --- --- --- --- --- ---r-- --- --- --- --- --- ---1-- --- --- --- --- --- --- ·r- --- --- --- --- --- --- · 1- --- --- --- --- --- --- -T- -- --- --- --- --- ---- --- --- --~---~-~-~-~-~- --- --- --- --- --- ---r-- --- --- --- --- --- ---1-- --- --- --- --- --- ----:-- --- --- --- --- --- --- · r- --- --- --- --- --- --- --:- --- --- --- --- ---

. ' ' ' ' ' ' ' ......... ' ' ' : ' : : : : : : : : ......... ,,_~----+------:--, : : 
: : : : : : : : : : :L·:•::. @ ' 

760 : : : : : : : 760 760 : : : 11 : .;/ 
---------------i- --------------------:- --------------------f --------------------~- --------------------:- --------------------i- --------------------:- --------------- ---------------i- --------------------:- --------------------f ------------ ----; L .:::.: ---+---;..-.-"-"'""~ 

: : : : : : : : : : 14 : ::t); ...... : ' ' ' ' ' ' ' ' ' ' .. -.. ·:• . ....... ·® 
: : : : : : : : : : : !{:".::} .......... ',~! 
: : : : : : : : : : : ........ @ ',@:', 
: : : : : : : : : : ,.; ll/-=-m~';5;-L..~' 21 

......... 

' ' : ......... ' 
-:--_ 

' --
: : : : : : : : : : "/ l'/-1'//-=-/f/~7//_~ ,-:-:-.....,........,. 
: : : : : : : : : : : 1..-: : - '/ /,//_ /. : 

-_HQ_ -------!- --------------------!- --------------------~ --------------------~---------------------~ --------------------!- --------------------!- ------_ z ~_Q_ -- -_7_ 4Q_ --------!- --------------------!- --------------------~ --------------------;- -BT-----------®-!--- 60/0~ - · sff------------------+- ------_HQ_ -

: : : : : : : : : : : DRY : DRY : 
! ! ! ! ! ! ! ! ! ! (06/15) ! (06115) ! 

: : : : : : : : : : - : : • 

720 ' ' ' ' ' ' ' 720 720 ' ' ' ' ' : ' 720 ------------- --;- -------------------r-------------------:--------------------:-------------------- -:--------------------:---------------------:---------------- ------------- --;- -------------------r-------------------r-- --- --- --- --- --- ---r-------------------r- ----------------- -;------------------- --:-- --------------
! ! ! ! ! ! ! ! @RONJ,,# EllBNIKME,ir: Br<JNn,red-fan.'ton-brrNln,red,stff;f,molsf,mlcoceou~,sandy ! 
: : : : : : : : : : SILT w/grCMJI.: : : : 

: : : : : : : : ® RESIWIU Red-BrONn,f0088 to med.d~mo/st,m/coceous,~//ly,c/<lftl/,f.to ~SAND : 
700 : : : : : : : 700 700 : : w/rock frag_s. : : : : 700 --------------T--------------------:---------------------:--------------------:---------------------:--------------------:---------------------:- -----------------------------T---------© R£Si~~-i~~~~~bi~:st;;;:~~:;f~~- ~;~~:;:;s:c;;,¢;:~;;;,i;n~ ·s:rii:----------------·:- ---------------

! ! ! ! ! ! ! ! @RESl~IUTan-br<JNn,~Nte.b/ack,med.d~dry,/igfly ml~s.s//ly,sapro/~lo.f. ! 
! ! ! ! ! ! ! ! : SAND w/r~ frogs. : : : ! 
! ! ! ! ! ! ! ! @CRtSrlJ..LJNE ROCK1cfork gray,gray,wttfe.blaak,brONn 8t d.k.brONn staln.~.to mod. ! 

__ ~(IQ ________ : _____________________ : _____________________ ~ ____________________ ~ _____________________ ~ ____________________ ; _____________________ : ________ ~~_Q_ _ _ _ ~~Q _________ : _____________________ : __________________ _ 6ft/._WfJ!IffxlrfJ!J. _ gr.<Jdfng_ m _Q//_._WfJ!lf.btJrfid. mtJd.mrd _to_ mrd~y_._Qf.Q6f} ____________ : _________ (>_~Q __ 
: : : : : : : : : to: close frao.spaofri(J,frlable In parts.:blot/te-'feldspar-Quartz 
: : : : : : : : : G¥EISS. : 
: : : : : : : : : : : 
I I I I I I I I I I I 

: : : : : : : : : : : 
I I I I I I I I I I I 

: : : : : : : : : : : 
I I I I I I I I I I I 

: : : : : : : : : : : 
I I I I I I I I I I : 

660 : : : : : : : 660 660 : : : : : : 660 
- - - - ... - - - - - -+- - - - - - • - - - - - -r- ------·- -----_,_ ------·- ---- ----... ------+- - - - - -+- - - - - -r- ------·- ------1- - - - - - -1- - - - -

HORIZ. SCALE 0 
(FEET) 

20 40 

£ ~ ~ ~ ~ ~ ~ £ 
VE = NONE HORIZ. SCALE 0 

(FEET) 
20 

VE = NONE 

4.0 ~o 

END BENT 2 - CROSS SECTION 



751.9

746.9

741.9

736.9

726.9
725.9

4.7

9.7

14.7

19.7

29.7
30.7

0.0

29.7
30.7

726.9
725.9

756.6
RESIDUAL

Tan-brown, red, medium stiff to stiff,
highly micaceous, sandy, clayey SILT

(A-4).

WEATHERED ROCK
Gneiss

Boring Terminated with Standard
Penetration Test Refusal at Elevation
725.9 ft on Crystalline Rock (Gneiss).

Other Samples:
    ST-1 (24.7 - 26.7)

4

4

2

5

60/0.2

4

5

4

4

3

2

1

1

40
60/0.0

760

DRIVE
ELEV

(ft)
DEPTH

(ft) SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT
25 50 750 100

OFFSET 8 ft LT ALIGNMENT -Y2-

EASTING 1,236,637

Dry

FIAD

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. EB1-A

GROUND WTR (ft)

TOTAL DEPTH 30.7 ft

SURFACE WATER DEPTH N/ACOMP. DATE 06/11/15START DATE 06/11/15

GEOLOGIST DeLost, Robbie

STATION 28+18

COLLAR ELEV. 756.6 ft

0 HR.

24 HR.NORTHING 581,358

DRILLER Morgan, M.

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP R-2707CWBS 34497.1.2 COUNTY CLEVELAND

ELEV
(ft)

760

755

750

745

740

735

730

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT

N
C

D
O

T 
B

O
R

E
 D

O
U

B
LE

  R
27

07
C

_G
E

O
_B

R
D

G
_Y

2 
O

V
E

R
 L

.G
P

J 
 N

C
_D

O
T.

G
D

T 
 6

/3
0/

15

SHEET 7

752.0

747.0

742.0

737.0

732.0

727.0

722.0

717.0
716.0

4.5

9.5

14.5

19.5

24.5

29.5

34.5

39.5
40.5

0.0

7.0

17.0

40.0
40.5

749.5

739.5

716.5
716.0

756.5
ROADWAY EMBANKMENT

Red-brown, stiff, highly micaceous, clayey
SILT w/gravel (A-4).

RESIDUAL
Tan-orange, white, gray, loose, highly

micaceous, silty, f. to cse. SAND w/rock
frags. (A-2-4).

Tan-brown, red-brown, stiff, mod. to
highly micaceous, sandy, clayey SILT

w/rock frags. (A-4).

WEATHERED ROCK
Gneiss

Boring Terminated with Standard
Penetration Test Refusal at Elevation
716.0 ft on Crystalline Rock (Gneiss).

4

4

4

4

4

5

4

52/0.3

4

5

5

4

6

6

5

3

3

1

2

2

4

3

48
60/0.0

760

DRIVE
ELEV

(ft)
DEPTH

(ft) SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT
25 50 750 100

OFFSET 7 ft RT ALIGNMENT -Y2-

EASTING 1,236,623

Dry

FIAD

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. EB1-B

GROUND WTR (ft)

TOTAL DEPTH 40.5 ft

SURFACE WATER DEPTH N/ACOMP. DATE 06/10/15START DATE 06/10/15

GEOLOGIST DeLost, Robbie

STATION 27+78

COLLAR ELEV. 756.5 ft

0 HR.

24 HR.NORTHING 581,384

DRILLER Morgan, M.

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP R-2707CWBS 34497.1.2 COUNTY CLEVELAND

ELEV
(ft)

760

755

750

745

740

735

730

725

720

M

M

M

M

M

GROUND SURFACE

M

D

D

M

M

M

M

GROUND SURFACE

8

9

6

9

100/0.7
60/0.0

8

9

9

8

10

11

9

100/0.8
60/0.0



754.1

749.1

744.1

739.1

734.1
733.6

4.9

9.9

14.9

19.9

24.9
25.4

0.0

7.4

14.7

25.4
25.5

41.1

RS-6

RS-7

751.6

744.3

733.6
733.5

717.9

759.0
ROADWAY EMBANKMENT

Red-brown, stiff, highly micaceous, cse.
sandy SILT (A-4).

RESIDUAL
Tan, gray, white, v. dense, highly

micaceous, silty, saprolitic, f. sub-rounded
SAND (A-2-4).

WEATHERED ROCK
Gneiss

CRYSTALLINE ROCK
Gneiss

CRYSTALLINE ROCK
Gneiss

Boring Terminated at Elevation 717.9 ft in
Crystalline Rock (Gneiss).

4

27

50/0.3

48/0.1

6

34

3

13

50

52

100/0.2
60/0.1

760

DRIVE
ELEV

(ft)
DEPTH

(ft) SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT
25 50 750 100

OFFSET 20 ft LT ALIGNMENT -Y2-

EASTING 1,236,726

21.2

FIAD

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. B1-A

GROUND WTR (ft)

TOTAL DEPTH 41.1 ft

SURFACE WATER DEPTH N/ACOMP. DATE 06/10/15START DATE 06/09/15

GEOLOGIST DeLost, Robbie

STATION 29+18

COLLAR ELEV. 759.0 ft

0 HR.

24 HR.NORTHING 581,287

DRILLER Morgan, M.

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

TIP R-2707CWBS 34497.1.2 COUNTY CLEVELAND

ELEV
(ft)

760

755

750

745

740

735

730

725

720

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT

N
C

D
O

T 
B

O
R

E
 D

O
U

B
LE

  R
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25.5

41.1

CRYSTALLINE ROCK
Dark gray, green-gray, white, slightly to moderately weathered w/ seams,

moderately severely to severely weathered (26.6'-28.0'), hard to mod.
hard, very close to close frac. spacing, friable in parts,

biotite-feldspar-quartz Gneiss w/trcs. muscovite & pyrite.
28 0º-10º some w/iron stain; 2 35º w/iron stain
R1=4, R2=17, R3=10, R4=12, R5=7, RMR=50

Rock Type E

Boring Terminated at Elevation 717.9 ft in Crystalline Rock (Gneiss).

733.5

717.9

RS-6

RS-7

(0.4)
67%
(2.7)
54%

(5.0)
100%

(4.8)
96%

0.6
5.0

5.0

5.0

(0.6)
100%
(4.3)
86%

(5.0)
100%

(5.0)
100%

25.5
26.1

31.1

36.1

41.1

733.5
732.9

727.9

722.9

717.9

(12.9)
83%

(14.9)
96%

0:35/0.6
1:28
0:50
1:26
1:50
1:44
1:37
1:50
1:57
2:05
1:36
1:07
1:25
1:53
1:50
1:52

CORE SIZE NQ2 TOTAL RUN 15.6 ft

Begin Coring @ 25.5 ft

DESCRIPTION AND REMARKS
L
O
G

SAMP.
NO.

RQD
(ft)
%

RUN
(ft)

REC.
(ft)
%

DEPTH
(ft)

RUN STRATARUN
ELEV

(ft)
RQD
(ft)
%

733.5

REC.
(ft)
%

DRILL
RATE
(Min/ft)

OFFSET 20 ft LT ALIGNMENT -Y2-

EASTING 1,236,726

21.2

FIAD

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. B1-A

GROUND WTR (ft)

TOTAL DEPTH 41.1 ft

SURFACE WATER DEPTH N/ACOMP. DATE 06/10/15START DATE 06/09/15

GEOLOGIST DeLost, Robbie

STATION 29+18

COLLAR ELEV. 759.0 ft

0 HR.

24 HR.NORTHING 581,287

DRILLER Morgan, M.

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

TIP R-2707CWBS 34497.1.2 COUNTY CLEVELAND

ELEV
(ft)

730

725

720

SHEET 9
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CORE BORING REPORT
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CORE PHOTOGRAPHIC RECORD
PROPOSED  BRIDGE  STRUCTURE  3  ON  –Y2- OVER  –L-

WBS 34497.1.2     TIP R-2707C

B1-A, 29+18, 20’ LT. Box 2 of 2B1-A, 29+18, 20’ LT. Box 1 of 2

SHEET 10



755.2

750.2

745.2

740.2

735.2

5.4

10.4

15.4

20.4

25.4

0.0

7.4

25.4

41.4

RS-8

RS-9

753.2

735.2

719.2

760.6
ROADWAY EMBANKMENT

No sample recovery, inferred from
cuttings, red, stiff, micaceous SILT

w/gravel (A-4).

RESIDUAL
Tan-brown, red, med. stiff to v. stiff, highly

micaceous, f. sandy, saprolitic SILT
w/rock frags. (A-4).

CRYSTALLINE ROCK
Gneiss

Boring Terminated at Elevation 719.2 ft in
Crystalline Rock (Gneiss).

6

5

7

3

6

7

10

4

4

4

4

3

60/0.0

765

DRIVE
ELEV

(ft)
DEPTH

(ft) SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT
25 50 750 100

OFFSET 2 ft LT ALIGNMENT -Y2-

EASTING 1,236,695

31.0

FIAD

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. B1-B

GROUND WTR (ft)

TOTAL DEPTH 41.4 ft

SURFACE WATER DEPTH N/ACOMP. DATE 06/10/15START DATE 06/10/15

GEOLOGIST DeLost, Robbie

STATION 28+91

COLLAR ELEV. 760.6 ft

0 HR.

24 HR.NORTHING 581,297

DRILLER Morgan, M.

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

TIP R-2707CWBS 34497.1.2 COUNTY CLEVELAND

ELEV
(ft)

765

760

755

750

745

740

735

730

725

720

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT
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25.4

41.4

CRYSTALLINE ROCK
Dark gray, white, black, brown stain, slightly to moderately weathered
w/seams, moderately severely to severely weathered (31.3'-31.6' &

34.0'-34.7'), moderately hard to hard, very close to close frac. spacing,
friable in parts, biotite-feldspar-quartz Gneiss w/trcs. muscovite & pyrite.

37 0º-10º few w/pyrite trcs.; 2 20º
R1=4, R2=17, R3=10, R4=12, R5=7, RMR=50

Rock Type E

Boring Terminated at Elevation 719.2 ft in Crystalline Rock (Gneiss).

735.2

719.2

RS-8

RS-9

(0.4)
40%
(3.8)
76%

(3.0)
60%

(5.0)
100%

1.0
5.0

5.0

5.0

(0.9)
90%
(4.9)
98%

(4.9)
98%

(5.0)
100%

25.4
26.4

31.4

36.4

41.4

735.2
734.2

729.2

724.2

719.2

(12.2)
76%

(15.7)
98%

N=60/0.0
1:28
1:19
1:20
1:16
1:23
1:20
1:17
1:33
1:16
1:19
1:58
1:18
1:40
1:50
1:39
1:49

CORE SIZE NQ2 TOTAL RUN 16.0 ft

Begin Coring @ 25.4 ft

DESCRIPTION AND REMARKS
L
O
G

SAMP.
NO.

RQD
(ft)
%

RUN
(ft)

REC.
(ft)
%

DEPTH
(ft)

RUN STRATARUN
ELEV

(ft)
RQD
(ft)
%

735.2

REC.
(ft)
%

DRILL
RATE
(Min/ft)

OFFSET 2 ft LT ALIGNMENT -Y2-

EASTING 1,236,695

31.0

FIAD

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. B1-B

GROUND WTR (ft)

TOTAL DEPTH 41.4 ft

SURFACE WATER DEPTH N/ACOMP. DATE 06/10/15START DATE 06/10/15

GEOLOGIST DeLost, Robbie

STATION 28+91

COLLAR ELEV. 760.6 ft

0 HR.

24 HR.NORTHING 581,297

DRILLER Morgan, M.

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

TIP R-2707CWBS 34497.1.2 COUNTY CLEVELAND

ELEV
(ft)

735

730

725

720

SHEET 12

DEPTH (ft)

CORE BORING REPORT
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CORE PHOTOGRAPHIC RECORD
PROPOSED  BRIDGE  STRUCTURE  3  ON  –Y2- OVER  –L-

WBS 34497.1.2     TIP R-2707C

B1-B, 28+91, 2’ LT. Box 2 of 2B1-B, 28+91, 2’ LT. Box 1 of 2

SHEET 13



762.7

757.7

752.7

748.3

4.6

9.6

14.6

19.0

0.0

7.9

12.1

19.0
19.1

25.1

759.4

755.2

748.3
748.2

742.2

767.3
ROADWAY EMBANKMENT

Brown, red-tan, stiff, micaceous, sandy
SILT w/gravel (A-4).

RESIDUAL
Tan-orange, black, stiff, highly micaceous,

f. sandy, saprolitic SILT (A-4).

Tan-brown, white, black, med. dense,
highly micaceous, silty, saprolitic, f. sand

w/rock frags. (A-2-4).

CRYSTALLINE ROCK
Gneiss

CRYSTALLINE ROCK
Gneiss

Boring Terminated at Elevation 742.2 ft in
Crystalline Rock (Gneiss).

5

6

13

6

8

13

3

3

15

60/0.1

770

DRIVE
ELEV

(ft)
DEPTH

(ft) SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT
25 50 750 100

OFFSET 10 ft LT ALIGNMENT -Y2-

EASTING 1,236,812

Dry

FIAD

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. EB2-A

GROUND WTR (ft)

TOTAL DEPTH 25.1 ft

SURFACE WATER DEPTH N/ACOMP. DATE 06/11/15START DATE 06/11/15

GEOLOGIST DeLost, Robbie

STATION 30+53

COLLAR ELEV. 767.3 ft

0 HR.

24 HR.NORTHING 581,185

DRILLER Morgan, M.

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD SPT Core Boring HAMMER TYPE Automatic

TIP R-2707CWBS 34497.1.2 COUNTY CLEVELAND

ELEV
(ft)

770

765

760

755

750

745

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT
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M
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19.1

25.1

CRYSTALLINE ROCK
Dark gray, white, black, brown stain, moderately to moderately severely
weathered grading to slightly weathered, moderately hard to hard, very

close to close frac. spacing, friable in parts, biotite-feldspar-quartz
Gneiss.

30+ 0º-10º some w/iron stain
Boring Terminated at Elevation 742.2 ft in Crystalline Rock (Gneiss).

748.2

742.2

(0.0)
0%

(2.8)
70%

2.0

4.0

(1.4)
70%
(4.0)
100%

19.1
21.1

25.1

748.2
746.2

742.2

(2.8)
47%

(5.4)
90%

0:55
0:56
1:09
1:07
1:22
1:21

CORE SIZE NQ2 TOTAL RUN 6.0 ft

Begin Coring @ 19.1 ft

DESCRIPTION AND REMARKS
L
O
G

SAMP.
NO.

RQD
(ft)
%

RUN
(ft)

REC.
(ft)
%

DEPTH
(ft)

RUN STRATARUN
ELEV

(ft)
RQD
(ft)
%

748.2

REC.
(ft)
%

DRILL
RATE
(Min/ft)

OFFSET 10 ft LT ALIGNMENT -Y2-

EASTING 1,236,812

Dry

FIAD

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. EB2-A

GROUND WTR (ft)

TOTAL DEPTH 25.1 ft

SURFACE WATER DEPTH N/ACOMP. DATE 06/11/15START DATE 06/11/15

GEOLOGIST DeLost, Robbie

STATION 30+53

COLLAR ELEV. 767.3 ft

0 HR.

24 HR.NORTHING 581,185

DRILLER Morgan, M.

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD SPT Core Boring HAMMER TYPE Automatic

TIP R-2707CWBS 34497.1.2 COUNTY CLEVELAND

ELEV
(ft)

745

SHEET 15

DEPTH (ft)

CORE BORING REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT

N
C

D
O

T 
C

O
R

E
 D

O
U

B
LE

  R
27

07
C

_G
E

O
_B

R
D

G
_Y

2 
O

V
E

R
 L

.G
P

J 
 N

C
_D

O
T.

G
D

T 
 7

/6
/1

5



CORE PHOTOGRAPHIC RECORD
PROPOSED  BRIDGE  STRUCTURE  3  ON  –Y2- OVER  –L-

WBS 34497.1.2     TIP R-2707C

EB2-A, 30+53, 10’ LT. Box 1 of 1

SHEET 16



762.3

757.3

752.3

747.3

744.5

4.9

9.9

14.9

19.9

22.7

0.0

8.2

22.7
22.8

25.0

759.0

744.5
744.4

742.2

767.2
ROADWAY EMBANKMENT

Tan-brown, red, stiff, highly micaceous,
sandy SILT (A-4).

RESIDUAL
Red-brown, loose to med. dense,

micaceous, silty, clayey, f. to cse. SAND
w/rock frags. (A-2-5).

CRYSTALLINE ROCK
Gneiss

CRYSTALLINE ROCK
Gneiss

Boring Terminated at Elevation 742.2 ft in
Crystalline Rock (Gneiss).

3

4

7

10

5

4

7

11

2

2

3

4

60/0.1

770

DRIVE
ELEV

(ft)
DEPTH

(ft) SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT
25 50 750 100

OFFSET 7 ft RT ALIGNMENT -Y2-

EASTING 1,236,772

Dry

FIAD

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. EB2-B

GROUND WTR (ft)

TOTAL DEPTH 25.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 06/11/15START DATE 06/11/15

GEOLOGIST DeLost, Robbie

STATION 30+15

COLLAR ELEV. 767.2 ft

0 HR.

24 HR.NORTHING 581,198

DRILLER Morgan, M.

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD SPT Core Boring HAMMER TYPE Automatic

TIP R-2707CWBS 34497.1.2 COUNTY CLEVELAND

ELEV
(ft)

770

765

760

755

750

745

DEPTH (ft)

BORELOG REPORT

ELEV. (ft)

NCDOT GEOTECHNICAL ENGINEERING UNIT
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22.8
25.0

CRYSTALLINE ROCK
Gray, white, black, dark brown stain, moderately severely weathered,
medium to moderately hard, very close frac. spacing, friable in parts,

biotite-feldspar-quartz Gneiss.
13 0º-15º; 1 60º

Boring Terminated at Elevation 742.2 ft in Crystalline Rock (Gneiss).

744.4
742.2

(0.0)
0%

2.2 (1.7)
77%

22.8
25.0

744.4
742.2

(0.0)
0%

(1.7)
77%

0:48/1.2
0:54

CORE SIZE NQ2 TOTAL RUN 2.2 ft

Begin Coring @ 22.8 ft

DESCRIPTION AND REMARKS
L
O
G

SAMP.
NO.

RQD
(ft)
%

RUN
(ft)

REC.
(ft)
%

DEPTH
(ft)

RUN STRATARUN
ELEV

(ft)
RQD
(ft)
%

744.4

REC.
(ft)
%

DRILL
RATE
(Min/ft)

OFFSET 7 ft RT ALIGNMENT -Y2-

EASTING 1,236,772

Dry

FIAD

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. EB2-B

GROUND WTR (ft)

TOTAL DEPTH 25.0 ft

SURFACE WATER DEPTH N/ACOMP. DATE 06/11/15START DATE 06/11/15

GEOLOGIST DeLost, Robbie

STATION 30+15

COLLAR ELEV. 767.2 ft

0 HR.

24 HR.NORTHING 581,198

DRILLER Morgan, M.

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD SPT Core Boring HAMMER TYPE Automatic

TIP R-2707CWBS 34497.1.2 COUNTY CLEVELAND

ELEV
(ft)

SHEET 18

DEPTH (ft)

CORE BORING REPORT

ELEV. (ft)
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CORE PHOTOGRAPHIC RECORD
PROPOSED  BRIDGE  STRUCTURE  3  ON  –Y2- OVER  –L-

WBS 34497.1.2     TIP R-2707C

EB2-B, 30+15, 7’ RT. Box 1 of 1

SHEET 19
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LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES 
~ SAMPLE BORING GEOLOGIC RUN UNIT UNCONFINED YOUNG'S SPUTTING TENSILE 

NO. NO. DEPTH (FT) ROCK TYPE 
MAP UNIT RQD 

LENGTH (FT) DIAMETER (FT) WEIGHT COMPRESSIVE MODULUS STRENGTH REMARKS 
(PCF) STRENGTH (PSI) (PSI) (PSI) 

RS-6 81-A 35.6-36.0 Gneiss CZbQ 100% 0.332 0.165 171.3 6379 - - sli.-mod. wthd. 
RS-7 81-A 40.0-40.4 Gneiss CZbg 96% 0.330 0.165 171.2 7,243 - - sli.-mod. wthd. 
RS-8 81-8 27.3-27.6 Gneiss CZbg 76% 0.330 0.165 167.5 9,450 - - sli.-mod. wthd. 
RS-9 81-8 32.2-32.6 Gneiss CZbg 60% 0.328 0.165 170.7 6 251 - - sli.-mod. wthd. 
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