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NOTE - THE IFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENWT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _39894.1.1 (K-4908)
coUNTY _IREDELL

PROJECT DESCRIPTION _I=77 REST AREA ON NEW LOCATION

F.A. PROJ. IMS-77-1(177)39

INVENTORY

STATE STATE PRWECT KEFEBRENUE N No. SHEETS
N.C. K-4908 1 22
STATE PROLNQ F.A.PROJ.NO DESCRIPTION

39894.1.1 IMS-77-1(177}39 P.E.
RV_& UTIL,

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INYESTIGATION ON WHICH 17 IS BASED WERE MADE
FOR THE PURPOSE OF STUDY. PLANNKG, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAT PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SO TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED W RALESGH BY CONTACTING THE N. C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UMT AT (219) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SO AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASEO ON 4
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MaY NOT RECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SANFLE DATA AND THE IN SITU (N-PLACE! TEST DATA CaN BE
RELIED ON ONLY TO THE DEGREE OF REL!ABILITY INMERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOX MOISTURE CONDITIONS INDICATED N 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 CLIMATKC CORDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND #4 MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIODING
AND CONSTRUCTION PURPOSES, REFER TG THE CONSTRUCTION PLANS AND DOCUMERTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE QEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERI&LS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
MECESSARY TO S&TISFY HIMSELF 4S TC CONDITIONS TO BE ENCOUNTERED ON THS PROJECT. THE
CONTRACTOR SHALL MAVE NG CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,

PERSONNEL
C.C. MURRAY

J.E. ESTEP
M.R. MOORE

ICA

INVESTIGATED BY_J-P- ROGERS
CHECKED BY C.B. LITTLE
susMITTED BY__ C.B. LITTLE

DATE SEPTEMBER 2013

HOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION QR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
COMDITIONS INDICATED HEREIM AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT

OF TRANSPORTATION

DIVISIOCN OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBCLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
39894.1.1 (K-4908) 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TG BE THE UNCONSOLIDATED, SEMI-CONSDLIDARTED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

182 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@B, ASTM D0-1586), SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MDISTURE, AASHTO CLASSIFICATION, ANG OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPDSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

W]

£0_- INDICATES A 500D REPRESENTATION DF PARTICLE SIZES FROM FINE TO COARSE.

UNIFDRM_ - INDICATES THAT SODIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRABED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwWO OR MORE SIZES.

ANGULARITY OF GRAINS

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL,

SPT REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN 8. FOOT PER 63 BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 15 OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK,
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED 8Y WATER.

ADUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQOUS - APPLIED TD ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIEQ TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

DESCRIPTIONS MAY INCLUDE COLOR OR E£OLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY3
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC, ARE USED TO DESCRIBE APPEARANCE.

]

VANE SHEAR TEST

[l
|
]

SHARP HAMMER BLOWS REQUIRED TO BRERK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INOURATED

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS )5 DESIGNATED BY THE TERMS: ANGULAR, s
VERY STIFF, GRRLSITY CLY, KGST WITH WTERGEDDED FAE SAKD LATERS.HENY PLASTE, 476 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED ;éfjf/ﬁ_f\ NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 128 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITICN. AS SHALE, SLATE, ETC.
— ROCK (WRI 2 BLOWS PER FODT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION preey—— =577 | FINE T0 COARSE GRAIN JGNEDUS AND METAMORPHIC ROCK THAT AT WHICH 1T 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY @;{@/ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING %200 t> 35% PASSING %288) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 57 7 | GNEISS, 5ABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
; — FINE TD COARSE GRAIN METAMDRPHIC AND NON-COASTAL PLAIN
GROUP Al A-3 a2 A4 [ a5 [ a6 I:;_Z COMPRESSIBILITY ESEQETJCSJ)ALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Type |COLLUVILM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. Iw SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SN MPDERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-5¢ CORSTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD : - v v
SYMBOL \ Q00 HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK [T "] sPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED —ﬂ—fﬁng{EgE"ﬁng‘R&f&’ ﬂNTDmEﬁLPRLEESNs%L” A%F A“';,"ER'E‘@E;G“EL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
- [¥) [ sHELL BEDS, ETC. ’
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTLRE OF ADJACENT
" 10 58 MX GRANULAR MUCK, GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK
# 49 |3 mx|5e Mx|51 M SOILS CLay PEAT ORGANIC_MATERIAL SOILS SOILS OTHER 1AL K UTS ™A .
200 |15 X |25 Mx |18 1|35 wxl35 mx|35 mxlas X361 |38 |36 P38 r SOILS TRACE DF DRGANIC MATTER 2 - 3% 3. 5% TRACE R FRESH ﬁgig({;ﬂz‘}:}ﬂé;:‘;?lfth:RIGHT- FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE JS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 18 - 207 ' HORIZONTAL.
UZ\SDIEU]:‘JEX a2 Mx|a1 v [4e Mx[41 N 4p o 41 e a0 mX (41N g1 S wITH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION DR BEARING OF THE HORIZONTAL TRACE OF
PLAST 6 Mx NP Jio e |10 mx [ i |11 e [i8 wx 1B mxfuen (N D U170 R pGHLy | HIGHLY DRGANIC 0% 287 HIGHL Y 35% AND ABOVE o sL1) gngTS:s?:Ls] :?OI:(:?U ::Ecmm FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [ 2 e cmc |8 mx|12 mxfs mx[no mx]  MODERATE ORGANIC : ULT - A FR FRACTURE 20NE ALONG WHICH THERE HAS DISPLACEMEN THE
AMDUNTS OF SOILS GROUND WATER SLIGHT ROCK GENERALLY FRESK, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ngELg RELATI\?é:TTU[?ED.‘JO? ANDTHE;‘EPARUALLEL o TH“E] FRACTURE BEEN DI T OF
STONE FRAGS. Vi ;
USUAL TYPES FINE | SILTY OR CLAYEY SiLTY | cLavey ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME DCCASIONAL FELDSPAR
OF MAJOR  GRAVEL, D | 1 GRAVEL AND SAND SOILS SOILS MATTER STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS saND ¥y 3 L 24
FANT v MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW EDISCULORRTION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLDDGED FROM
: FAIR T0 PV PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA 0D, GRANITOID ROCKS, MDST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
As A EXCELLENT 70 GOOD FAIR TO POOR PODR POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE FLODD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
O SPRING OR SEEP WITH FRESH ROCK. THE STREAM.
P1OF A-7-5 SUBGROUP 1S =< LL - 38 ;P1 OF A-7-6 SUBGROUP 1S >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL '
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED SPT 1EST BORING (MOD, SEV.}  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK' SDUND WHEN STRUCK. THE FIELD.
!
PRIMARY SOIL TYPE BRSISTENCY PEr&TRARDvAnganCE COMPRETS[)S.;;EF%[R;ENGTH ’:I?;\SV;\‘;]LE%E‘;’E';T:TNITD N‘RE) G oo TEST BORING & '/ CORE 1F_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- SEVERE ALL ROCK EXCEPT OUARTZ DISCOLDRED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED B :
CENERALL Y VERY LDOSE <a SOIL SYMBOL P auser soring (— SPT N-VALLE | (sEV) IN STRENGTH T0 STRONG SDIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME 'I‘TESDBLEME:AEHE;FTE;ITKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
CRANULAR LOOSE 470 19 , EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
NATERIAL MEgéL:EEDENSE 12 70 39 N/A ARTIFICIAL FILL (AF) OTHER ¢ CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT_N VALUES > 108 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VERY DENSE 32 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Buy |JMDTTLED MOT.)- IRREGULARLY MARKED wlih SPOTS OF DIFFERENT COLORS. MOTTLING IN
58 e e INFERRED SOIL BOUNDARY ™) MONITORING WELL v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT @ <@.25 REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 T0 8.5 INFERRED ROCK LINE A PIEZDOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YJELDS SPT N VALUES < 108 BPE INTERVENING 1MPERVIOUS STRATUM
aLLTTE_;IIﬁY MEgITLIJ?F STIFF g lg :35 9,15 ;g 10 1 - INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, DR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES,) SOIL - SDIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
2 ALLUVIAL SOIL BOUNDARY DICATOR
(COHESIVE) VERY STIFF 15 T0 39 210 4 O 15:4-;’: ié:nou 2ESBT§2ESX$§EENTR"71°N5' OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (ROD:- A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 30 54 OIF & DIP DIRECTION OF : ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
GERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 12 40 68 200 270 L] SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 2.8 .42 025 0.075 0.253 SILL - AN INTRUSIVE BODY OF IGNEDUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
COARSE ! ABBREVIATIONS HaRo 5SNDE§£3R:;$E§PEEJ:$E OR PICKC ONLY ITH DIFFICULTY. HARD HANMER BL.OS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND gg‘fo SILT cLAY AR - AUGER REFUSAL MED, - MEDIUM VST - VANE SHEAR TEST S0ER i TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR. (€oB.) (GR.} (CSE. S0 hejiedy (SL.) (CLJ BT - BORING TERMINATED MICA. - MICACEQUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK, GOUGES OR GROOVES TO €.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
prv———— - — ppn - pe — Ct. - CLAY MOD. - MODERATEL Y %_ UNIT WEIGHT HARD E:c%gggérsmg BLOW OF A GECLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED S0P PLANE
N . - - : CPT - CONE PENETRATION TEST NP - NON PLASTIC ~ DRY UNIT WEIGHT - .
SIZE N 12 3 CSE. - COARSE ORG. - ORGANIC d MEDIUM CAN BE GROOVED OR GOUGED 0.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF}OF
o DILATONETER TEST PH - PRESSUREMETER TEST SaMPLE ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS 10 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 3@ INCHES RECUIRED T0 PRODUCE A PENETRATION OF 1 FOGT INTO SOIL WITH
— R -
S0IL. _MOISTURE CORRELATION OF TERMS 0:1 m:amc NETRATION TEST  SAP. - SAPROLITIC s —M—L—;—BULK POINT OF A GEOLOGIST'S PICK A 2 INCH DUTSIGE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
- * - . THAN ©.1 FODT PER 68 BLOWS.
?Uﬁgsgégg”ﬁ fTCS“)LE FEEELSDCR";'SﬁgﬁRE GUIDE FOR FIELD MDISTURE DESCRIPTION | e - vOID RATID S, - SAND, SANDY S5 - SPLIT SPOON SOF Y CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS .
A M F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK PDINT. SMALL, THIN STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
. 0SS, - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. DF STRATUM AND EXPRESSED AS & PERCENTAGE.
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY STRATA ROCK OUALITY DESIGNATION (SROD - A MEASURE OF ROCK DUALITY DESCRIBED B
AT FROM BELOW THE GROUND WATER TABLE | T RAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  veRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH oAl CEnorii OF ROCK SEOMENTS WITN A STRATUM EOUAL 10 OR GREAT =D BY
LL L Louo LT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY oTH MENTS WITHIN A STRATUM EQUAL ATER THAN 4 INCHES DIVIDED BY THE
opere I T WL - HIGHLY vV - VERY RATIO FINGERNALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REGUIRES DRYING TQ - TOPSOIL, (1S, - SURFACE SOILS USUALLY CONTAINING DRGANIC
e T WET - oo ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING s Al ATTER,
oL PLASTIC LIMIT : TERM THICKNESS N
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: ngTy—vE\T(P;E vnRES—TP:ACNI?aG ceer VERY THICKLY BEDGED o FEET BENCH MARK:
oM_| OPTIMUM MDISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE (] carens AUTOMATIC [ ] ManuAL WIDE o o et THICKLY BEDDED 15 - 4 FEET . : —
sL_| SHRINKAGE LIMIT (] wosie e MODERATELY CLOSE 170 3 FEET z?mum?isgsgmum g.;e:‘;-_xésl;i?m LEVATION: .
DAY - @ REDUIRES ADDITIONAL WATER T0 N 6' CONTINUOUS FLIGHT AUGER CORE S12E: \C)EgichDSE AL NFEmElTs cert THICKLY LAMINATED 0.005 - 0.23 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 8' HOLLOW AUGERS D_B ' THINLY LAMINATED < 2,028 FEET NCDOT GEOTECHNICAL ENGINEERING UNIT BORING ELEVATIONS OBTAINED
FROM THE K4908_ls_tin.tin file.
PLASTICITY {1 waro Facen Fincer Bits INDURATION NG
CME-45C N CONTRACTOR ING ELEVA Su .
y ([ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. BORING ELEVATIONS SUPPLEED BY THE CONTRACTOR, ICA
PLASTICITY INDEX (PD DRY STRENGTH TUNG.-CARBIDE INSERTS
NONPLASTIC es VERY LOW CHE-550 Ln— FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS: DUE TO DUPLICATIONS IN BORING SAMPLE NUMBERS, THE LETTER 'C’ WAS
LOW PLASTICITY 5-15 SLIGHT D CASING || We ADVANCER ARG To00S GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. ADDED TO THE SAMPLES SUPPLIED BY THE CONTRACTOR. (.e. S5-C##)
MED. PLASTICITY 16-25 MEDIUM ) : .
eIy S MORE IGH (] rortasLe HoIST [] wmcone STEEL TEETH [] post HoLE picoer MODERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE: HAMMER EFFICIENCY RECORDS:
BREAKS EASILY WHEN HIT WITH HAMMER. EF00066 CME-550 82% 01 /09/2013
COLOR m O rmicore N ICA0404 CME-45C 79% 08/08/2012
SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TD SEPARATE ¥ITH STEEL PROBE; 2 3
[ core srr DIFFICULT TO BREAK WITH HAMMER.

REVISED 09723709




é See Sheet 1-A For Index of Shegls SVFATE ‘OF N@RT%I \C‘,{%,RQLINIIAX sTATR STATE PROTECT REFERENCE NO. ;\X Sitets
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IREDELL COUNTY

LOCATION: I-77 REST AREA ON NEW LOCATION
TYPE OF WORK: GRADING, DRAINAGE, PAVING, TRAFFIC CONTROL,
SIGNING, LIGHTING, REST AREA AND FACILITIES
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TIP PROJECT.

5 2007
A
NP
BEGIN TiP PROJECT K-47908
- -LNB- STA. 12 +00.00 END TIP PROJECT K-4908
= ~53- 20T §w, 35+85.1C = ~LNB- STA, 95 +00.00

-L3- PT S'a, 47+31.53 [12'RT}

-L3- POT Sto. 41+30.5¢ =
-A- PT Sto, 27-52.56

-89~ POT Sfa, 72+00.00 =
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

Pat McCrory Anthony Tata
GOVERNOR SECRETARY
October 4, 2013
STATE PROJECT: 39894.1.1 (K-4908)
FEDERAL PROJECT: IMS-77-1(177)39
COUNTY: Iredell
DESCRIPTION: I-77 — New Rest Area on New Location
SUBJECT: Geotechnical Report — Inventory
PROJECT DESCRIPTION

This project is located on 1-77 in northern Iredell County between mile markers 54 and 59.
This project will be entirely on a new location. It will be bound to the east by [-77 North and to the
west by I-77 South. Geologically, this project falls within the Inner Piedmont Geologic Belt.
According to the NC Geologic Map, rocks within the project corridor are meta ultramafic (PzZu).
No rock outcrops were observed within the project corridor. Two tributaries to Olin Creek are the
only drainage features to cross the project. The following alignments were investigated:

-L1- 11+00.00 to 47+64.89 (0.69 miles)
-L2- 10+50.00 to 24+86.60 (0.27 miles)
-L3- 10+00.00 to 47+31.53 (0.71 miles)
-L4- 10+00.00 to 27+52.56 (0.33 miles)
-LNB- 31+00.00 to 90+00.00 (1.12 miles)

The total length of lines investigated is 3.12 miles. A preliminary NCDOT field investigation
of the new interchange was conducted in February of 2012. All borings performed during the
NCDOT phase of the investigation were conducted with a CME-550X drill machine with an
automatic hammer. Standard Penetration Tests were performed utilizing Hollow Stem Augers with

carbide insert teeth in the head stem. Once the 25% plans became available, a geotechnical consultant

provided additional borings and samples in July of 2013. Between the two investigations, 125 soil
samples (quality, moisture, Shelby Tube) were submitted to the Materials and Tests Unit for
laboratory analysis.

MAILING ADDRESS: TELEPHONE: 919-707-6850 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE 8-2
1589 MAIL SERVICE CENTER WEBSITE: 1020 BIRCH RIDGE DRIVE

RALEIGH NC 27699-1589 www. ncdot.gov/doh/preconstruct/highway/geotech RALEIGH NC

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Cut Slopes:
Within the project corridor is a 55’ tall ridge line located to the left of Stations 42+00 to

60+00 —LNB-. Portions of three alignments (L1, L2, and L3) are affected by this ridge. The tallest
proposed cut slope in this area is 49° high (at the ditch point) and occurs left of station 32+50 —-L1-.
In addition, thirty to forty foot high cuts are present on alignments —L.2- and ~L3- in this same area.
An undisturbed sample (ST-1) was taken from a boring performed at 33+00 -L1-, 90’ Lt. The
triaxial data from ST-1 is available upon request. Groundwater was not encountered in any of the
borings performed in the cut sections associated with this ridge.

SOIL PROPERTIES

Residual Soils:

All residual soils on the project are derived from the intrusive, ultra mafic (PzZu) rocks
encountered within the project corridor. The dominant residual soil types encountered are sandy silts
(A-4, A-5) and silty sands (A-2-4, A-2-5). Sandy clay (A-7) is also present within the project
corridor, but in lesser concentrations. Where present, cap clays extend from two to seven feet below
the ground surface. Mica was present in varying amounts throughout the residual soils, but primarily
in the silty sands and sandy silts. Groundwater, where present, is between elevations 760" and 780°.

Alluvial Soils:

Alluvial soils within the project corridor are associated with two tributaries of Olin Creek.
Both of these tributaries are listed on the plans as being jurisdictional streams. The alluvial deposits
encountered are up to nine feet thick and contain either micaceous, sandy silt (A-4) or sandy clay (A-
7-5). A gravel layer was present at the base of the alluvium in the borings performed right of station
42+12 and left of 46+27 —L1-. Groundwater, where encountered in these deposits, was between
elevations 760° and 770’. Maximum fill heights over these deposits are approximately 20°.

Respectfully submitted,

John P. Rogers
Project Geological Engineer
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