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-Yi- 1+00.00 to 45+00.00
-Y2- 10+50.00 to 26+53.73
-Y3- 10+00.00 to 23+73.28
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DRAWN BY: J.K.McCLURE /JP ROGERS
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4,8 12 3i- 38
7,6,5 13 38 - 46
7,6,5,4 13 - 14 47 - 66
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NOTE - THE INFORMATION CONTAINED HEREIN 1S NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TQ 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. _41153.11 (1-5000) F.A. PROJ. IMF-85-1(113)17
COUNTY __GASTON

PROJECT DESCRIPTION _I-85 /US 321 INTERCHANGE GEOMETRIC
SAFETY IMPROVEMENTS

INVENTORY
(REVISED)

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME GASED ON DIFFERENCES BETWEEN THE
CONDITIONS IMDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE |  STATE PROIECT REFERENCE NO. ST | e
N.C. I-5000 1 67
STATE PROJ.NO. F.A.PROJL.NO. DESCRIPTION

41153.1.1 IMF-85-1(113}17 P.E
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CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UMT AT (919) 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 SOL AND ROCK STRAT4 DESCRIPTIONS &ND INDICATED BOLNOARIES ARE BASED ON A
GEOTECHNCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA &ND MAY NOT RECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS DR BETWEEN SAMPLED STRa7A

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA Can BE
RELIED ON OMLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SO MO!STURE 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 #ITH TIME ACCORDING TO CLIMATKC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDOING
AND CONSTRUCTION PURPQOSES. REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS &ND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONA&L COMPENSATION OR FOR &N EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED N THE SUBSURFACE INFORMATION,

PERSONNEL
J.K. STICKNEY

C.L. SMITH
JP ROGERS
S&ME
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
41153.1.1 1-5000) 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YJELD LESS THAN

1@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITIDN, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

_WELL GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM, - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSD
PODRLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS Of SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

HARD ROCK IS 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 SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68 BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND RGCK 1S OFTEN REPRESENTED BY A ZONE

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

ALLUVIUM (ALLUV.) - SDILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC,

SAMPLE BREAKS ACROSS GRAINS.

- SUBANGULAR, SUBRDUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
VERY STIF.GRALSITY CLA WIST WK STLRBEDOED PRt S0 LOTRS WLy PUSTE A6 ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND_AND AASHTQ CLASSIFICATION MINERALOGICAL COMPOSITION FTNE T COARSE GRATN TSNEOUS AND FETAVERPRIC FOCK THaT AT WHICH 1T 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE 10 OR ABOVE THE
CRYSTALLINE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ. FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURF ACE.
R ORGANIC MATERIALS ROCK (CR)
CLASS. (< 357 PASSING *200) (> 36% PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS DF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMDRPHIC AND NON-COASTAL PLAIN
GROUP Al A3 A2 a4 a5 a6 | A7) aLaz | ad e COMPRESSIBILITY gg’éktmég)ﬁLLlNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED, ROCK TypE |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED 8Y GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  [a-1-a]A-l-b a-2-4]n-2-5[a-2-6 are| A3 |[AB.A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 il == INCLUDES PHYLLITE, SLATE, sENLQSTTtér;E.] F.:S. — OF SLOPE.
pogeooD N SRS MDDERATEL Y COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-50 AL PLAIN CDASTAL PLAIN SEDIMENTS CEMENTED IN X, BUT MAY NOT YIELD (REC.- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
Rl NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK I T sPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %%ML EXPREESSED AS A PERCENTAGE.
' PERCENTAGE OF MATERIAL cP) T stEw seps,ETC.
% PASSING SILT- WEATHERING DIKE - A TABLLAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
" 18 |sp mx GRANULAR( ¢} Ay MUCK, ORGANIC MATERIAL GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
ML il R SOLS | gopg | PEAT SOILS SoILs QIHER MATER] FRESH ROCK FREH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
= 200 15 1 |25 MX{10 MX|35 Mx{35 Mx|3s mxfas mxlas was mm(36 Mujas TRACE OF ORGANIC MATTER 2 - 3¢ 3- 5% TRACE 1-10% HANMER IF CRYSTALLINE. O ZONTaL
LITTLE DRBANIC MATTER 3-5% 5 - 12% LITTLE 10 - 20% :
LouID LIMT 48 Mx[41 N (40 Mx|4l M 4@ mx |40 M (4 MX (41N gori g 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 OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | B MX NP 110 Mx |18 MXJ11 #y {11 MN (18 4 (1B MX|LLMN |11 MN LITTLE OR HIGHLY | MIBHLY DRGANIC ey 287 HIGHLY 357 AND ABOVE v SL1) g:}y?:;?sgm] géku::{qu RsEPEcmEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROLP INDEX|  © ° o 8 mx |12 mx |16 Mx [No Mx|  MODERATE : FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
i AMDUNTS OF gg?fg e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 1O SIDES RELATIVE 10 ONE ANOTHER PARALLEL T0 THE FRACTURE.
USUAL TYPESSTONE FRAGS. 1.\ | o) vy OR CLAYEY SILTY | cravey ORGANIC ¥ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (L1 1INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |ORAVEL WD [l coovel anD sanp | SOILS | sols MATTER 24 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | SAND AN Y _ STATIC WATER LEVEL AFTER _24. HOURS
CEN TATING - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLODGED FROM
y FAIR TO PW PERCHED WATER, SATURATED 20NE, OR WATER BEARING STRATA oD GRANITOID ROCKS, MDST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
sxsgkhns EXCELLENT TO GOOD FAIR TO PODR POOR POOR | UNSUTTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN P - Leth BORDERING & STREAM. BUILT OF SEDIMENTS DEPOSITED BY
il WITH FRESH ROCK FLOQD PLAIN (FP) - )
O SPRING OR SEEP . THE STREAM.
PIOF A-7-5 SUBGROUP 1S =< LL - 30 ;P1OF A-7-6 SUBGROUP 1S > LL - 30 MDDERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHDW 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 - 1EST BORING (MDD. SEV.) AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE Eous::?rsncv PENETRATION RESISTENCE EOMPRE%;\SIEF%;RENGTH EFIJ?EV:[LLEP&‘;';';T:T'*ITD N‘RE’ ng DM TEST BORING v/ CORE 1F_TESTED, WOULD YIELD SPT _REFUSAL JUINT - FRACTURE IN ROCK ALDNG WHICH NG APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) /| )]
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED B :
CENERALLY VERY LOOSE < SOIL SYMBOL P auser soring O~ sPT NvALLE | sEv) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - f SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SHALL COMPARED TO
GRANUL AR LOOSE 470 1B EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
SRANULAR MEDIUM DENSE 12 10 28 N/a ARTIFICIAL FILL (0F) 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) EEN[S)ENSE 32 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT | MOTTLED tMOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY >5e — = INFERRED SOIL BOUNDARY "™O  MONITORING WELL W SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH PNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <e.26 REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2710 4 225 10 0.50 INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAWN. IF TESTED, YIELDS SPT N VALUES < 168 BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDILM STIFF ine 25 10 1.0 INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
Neontsiv A s 15 10 38 212 TTewed ALLUVIAL SOIL BOUNDARY ()  SLOPE INDICATOR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
CoEsIEr e >30 v 25025 DIP & DIP DIRECTION OF INSTALLATION ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH DF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @) coe peneTROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY 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. STD. SIEVE SIZE 4 ie 40 se 200 278 L] SCUNDING ROD SEVERAL HARD BLOWS OF THE GECLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 2080 @42 025 0075 0.053 SILL. - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ‘;SNDEEA?:ER?;E;EEPSE]S&FE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ng\:ﬁg g];:l% SILT CcLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST i T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR. (C0B. (GR.) (©SE. S0 * SDa (s (cL) 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
CL. - cLAY MOD. ~ MODERATELY Y~ UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SUIP FLANE.
GRAIN MM 305 75 20 2.25 2.05 8.885 R N _ BY MODERATE BLOWS.
QzZE N 12 3 CPT - CONE PENETRATION TEST NP - NON PLASTIC 7™ ORY UNIT WEIGHT MEDIUM  CAN BE GRODVED OR GOUGED B.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
CSE. - COARSE ORG. - ORGANIC HemD CaN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCK MAXINOM SIZE BY HARD BLOWS OF THE A 148 LB. HAMMER FALLING 30 INCHES RECUIRED T PRODUCE A PENETRATION OF 1 FDOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS ) A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL T0 OR LESS
OPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK. THAN 2.1 FOOT PER 68 BLOWS.
SOIL MOISTURE BCALE FIELD MOISTURE BUIDE FOR FIELD MDISTURE DESCRIPTION | e - VOID RATID SD. - SAND, SANDY 55 - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN S1RATA CORE RECOVERY (SPEL) - TOTAL LENGTI OF STRATA MATERIAL RECOVERED DIVIGLD BY TOTAL LENGTH
. .- - PIECES CAN BE BROKEN BY FINGER PRESSURE. .
* SATURATED - USUALLY LIGUIC: VERY WET, USUALLY osilborcnlaiend T o et STRATA ROCK OUALITY DESIGNATION (SRODI- A MEASURE OF ROCK DUALITY DESCRIBED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | ygry CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH 21RATA RULK DUALITY DESIGNATION (SROD) -
saT. , TDTAL LENGTH OF ROCK SEBMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
L | woun LMt FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC HI, - HIGHLY v - VERY RATIO FINGERNAIL, )
SEMISOLID: REQUIRES DRYING TP 1OPSDIL (IS0 - SURFAC ATTER,
RANGE CWET - o EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEGDING 0 E SOILS USUALLY CONTAINING ORGANIC MATTER
iy ATTAIN OPTIMUM MOISTURE -
TERM THICKN
pLL | PLASTIC LIMIT s ADVANCING TOOLS: HAMMER TYPE: TERM SPACING BENCH _MARK:
DRILL UITS: ' VERY WIDE MORE THAN 10 FEET VERY THICKLY BEODED > 4 FEET
OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE auToMaTIc [ ] MANUAL THIEKLT BEDDED 15 - 4 FEET
o [] wosue 8 L] cuavens VIDER e 3 10 10 FEET THINLY BEDDED .16 - 1.5 FEET ELEVATION: FT
- MODERATELY CLOS -6 - 1. : s
SL- SHRINKAGE LIMIT Xl & 170 3 FEET VERY THINLY BEDDED 2.03 - 0.6 FEET
REQUIRES ADDITIONAL WATER TO 6 CONTINUOUS FLIGHT AUGER CORE SI1ZE: CLOSE @.16 T0 1 FEET Tk e rTED 0065 - o.g0 Feer NOTES:
_ _ . VERY CLOSE LESS THAN 8.6 FEET " - :
DRY - @ ATTAIN OPTIMUM MOTSTURE (] ees & HOLLOW AUGERS [ THINLY LAMINATED < 8008 FEET SOIL STRATIGRAPHY IS THROUGH THE BORINGS FOR PROFILES
e AND CROSS-SECTIONS.
PLASTICITY D CME-45C [:] HARD FACED FINGER BITS -N XWL INDURATION
PR ———— J—— _ FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. HAMMER EFFICENCY RATINGS:
TUNG.-CARBIDE INSERTS 2
NONPLASTIC 25 VERY LOW CME-B58 I FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS; CME-550X HFO0064 BIZ 11/28/05
- SLIGHT CASING W/ ADVANCER GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. CME-550X HF0OD064 9% 01709713
LOW PLASTICITY 8-15 HAND TOOLS: DIEDRICH D-50 757 01/10/13
g MEDIUM a
MED. PLASTICITY 16-25 v [] rontasLE HOIST (7 Tricone “steeL TEETH | [ ] POST MOLE DIGGER MOBERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE: CME-550% SME3I193 807 06707720l
HIGH PLASTICITY 26 OR MORE BREAKS EASILY WHEN HIT WITH HAMMER
D TRICONE * TUNG.-CARB D HAND AUGER )
COLOR . DIEDRICH D-50 D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT [ vane swean Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D 3 Ua* HOLLOW AUGERS D EXTREMELY INDURATED SHARP HAMMER BLOWS REGUIRED TO BREAK SAMPLE;
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

Pat McCrory Anthony Tata
GOVERNOR SECRETARY
March 6, 2014
STATE PROJECT: 41153.1.1 (I-5000)
FEDERAL PROJECT: IMF-85-1(113)17
COUNTY: Gaston
DESCRIPTION: I-85/US 321 Interchange Geometric Safety Improvements
SUBJECT: Geotechnical Report — Inventory

Due to a design revision on Ramp D, this report supersedes the report written on September
12, 2013.

PROJECT DESCRIPTION

This project is located in south-central Gaston County in the City of Gastonia. In addition to
the existing 1-85/US 321 Interchange, the proposed project includes upgrades to Bulb Ave. (Y3) and
Marietta Street (Y2). A slight relocation and extension to a Greenway Trail (TRAIL) that runs
through the project corridor has also been included. In addition, several culverts and culvert
extensions have been proposed over the creek that runs parallel to US 321 thru the project corridor.
The culvert at —Y3- and Hardin creek was originally investigated as a bridge crossing in 2006. Two
of the borings from that investigation have been included in this project. The following alignments
were investigated:

-Y1- 11+00.00 to 45+00.00 (0.66 miles)
-Y2- 10+50.00 to 26+53.73 (0.30 miles)
-Y3- 10+00.00 to 23+79.29 (0.26 miles)
Ramp A 10+00.00 to 24+41.71 (0.27 miles)
Ramp D 10+00.00 to 35+90.81 (0.49 miles)
-TRAIL-  14+50.00 to 31+58.83 (0.32 miles)

The total length of lines investigated is 2.30 miles. The original NCDOT field investigation of
the new interchange was conducted in April and May of 2013. After receiving the revised plans in
December 2013, S&ME was contracted to return to the site to perform additional Landfill borings.

MAILING ADDRESS:
NC DEPARTMENT OF TRANSPORTATION

TELEPHONE: 919-707-6850 LOCATION:
FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE B-2
1589 MAIL SERVICE CENTER WEBSITE: 1020 BIRCH RIDGE DRIVE
RALEIGH NC 27699-1589 www. nedot. gov/doh/preconstruct/highway/geotech RALEIGH NC
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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. Forty-two soil samples were submitted to the
Materials and Tests Unit for laboratory analysis.

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Artificial Fill: An old landfill was encountered within the project corridor under two proposed

alignments:
Line Station(s) Offset
-Ramp A- 13+77 to 17+55 Right.
-Ramp D- 14+08 to 17+65 Left and Right

Alignment Ramp D crosses the edge of the largest landfill which is south of I-85 and east of
US 321. Ramp A crosses a smaller landfill which is north of I-85 and east of US 321. It is unclear at
this time whether or not either landfill extends underneath existing I-85.

After initially finding these landfill materials and roughly determining their extent, a private
engineering firm (S&ME) was called in to do a detailed study of the two areas. In additionto a
geotechnical study of the landfill areas, S&ME’s investigation included a geophysical and
environmental assessment. This report will include their geotechnical findings while the other reports
are available from the Geotechnical Engineering Unit’s Geoenvironmental branch.

This was an unregulated landfill that was active from 1930 until the late 1950’s. The deepest
landfill materials encountered extended up to 19.5° below the ground surface in a boring performed
around Ramp A. Trace amounts of wood debris, brick, glass, gravel, and micaceous soil were
encountered in the borings performed in these two areas. Based on the environmental work done in
the area, arsenic, benzene and asbestos were found in both landfill sites. Please refer to the attached
plan views, profiles, and cross-sections for a complete graphical depiction of these areas.

The artificial fill encountered on the ~TRAIL- alignment (stas. 22+50 to 29+30) is not
associated with the landfill. This fill was built to accommodate development adjacent to existing US
321IN. Two businesses and a parking area for both currently occupy this property.

Crystalline Rock: Crystalline rock was encountered within 10’ of grade at the following locations:

Line Station(s)
-Y2- 10+50 to 20+50
-Y3- 16+50 to 20+50

Please refer to the attached plan views, profiles, and cross-sections for a complete graphical
depiction of these alignments. Rock outcrops are visible on the surface at or near Stations 15+00 to
17+00 —Y2- and in the creek bed at approximately Station 22+40 —Y3-.

Alluvial Soils: This project falls within the Long Creek basin with Highland Creek serving as the
primary drainage outlet. Highland Creek parallels US 321 on the eastside and flows south to north.
Alluvial materials encountered in its floodplain are up to 19” thick and consist primarily of sandy silts
(A-4), silty sands (A-2-4), and coarse sands (A-3) with gravel. In addition, a six-foot lens of stiff,




sandy clay (A-7-5) with gravel was encountered on the east side of Hardin Creek at the proposed
Ramp D. Groundwater, where encountered, was between elevations 690’ and 700°. Alluvial
deposits are thicker on the eastern side of the creek. Maximum fill heights over these deposits are
approximately 25’ and are associated with Ramp A.

SOIL PROPERTIES

Residual Soils

All residual soils on the project are derived from the intrusive, quartz-rich (PPmg) rocks
encountered within the project corridor. Crystalline and severely weathered crystalline rock was
encountered in the cut sections between Stations 10+50 to 20+50 —Y2-and 18+50 to 20+50 —Y3-.
The dominant residual soil type encountered is sandy clay (A-7-6, A-6) and silty sand (A-2-4). Sandy
silt (A-4) is also present within the project corridor, but in lesser concentrations.

Respectfully submitted,

John P. Rogers
Project Geological Engineer
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SOIL TEST RESULTS

SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)] % % Line or
NO, OFFSET | STATION | |NTERVAL | CLASS. | LL [ P.L [csano Fsao st clay | 10 . 40 200 |MOISTURE| OrRGANic] Boring ID
SS-1 85LT. 14+27 4555 A4(0) | 40 | 4 | 175 546 96 183 | 100 . 91 36 RPD
§S-2 85LT. 14+27 95-10.5 | A-25(0) | 47 | NP | 283 ' 507 : 128 81 | 97 = 83 26 RPD
5$S-3 85LT. 14421 145155 | A2-4(0) [ 30 [ NP [ 309 522 128 41 | 96 82 24 RPD
§S-4 M4LT. | 17480 3.7-47 A2-40) | 34 | NP| 303 ~ 499 | 136 61 | 95 83 25 . RPD
S5 1M4LT. | 17480 8.7-9.7 A2-40) | 30 | NP| 493 338 88 _ 81 | 84 | 57 | 20 RPD
SS-6 114LT. | 17+80 137147 | A7-53) | 49 [ 19 | 203 = 324 = 98 | 285 | 93 . 77 | 40 RPD
§S7 TM4LT. | 17480 187197 | A2:4(0) [ 37 [ 1 | 287 424 106 183 | 91 = 78 | 30 RPD
$S-8 129LT. | 16435 4.0-5.0 A-2.50) | 43 [ NP| 509 « 334 96 61 | 97 69 | 19 RPD
$S-9 129LT. | 16+35 140150 | A2:5(0) | 42 | NP | 246 558 - 134 ' 61 | 98 88 | 26 RPD
§S-10 | 129LT. | 16435 19.0-200 | A-2:5(0) | 57 [ NP| 261 | 576 122 41 | 100 91 21 RPD
SS11 | 129LT. | 16435 240250 | A250) | 49 [ NP| 395 | 373 151 . 81 | 98 . 75 28 RPD
§S-12 90 RT. 15+00 4.3-5.3 A400) [35] 9 | 358 265  17.3 : 204 | 84 66 36 RPA
$S-13 90 RT. 15+00 93103 | A7-6(8) | 44 | 18 | 285 177 | 11.0 428 | 98 | 82 , 56 - RPA
$S-14 90 RT. 15+00 1434153 A6(3) | 34| 12| 324 238 | 132 305 | 100 82 48 RPA
SS-15 55 RT. 17455 4555 A40) | 31| 2 | 344 259 | 193 | 204 | 95 75 42 RPA
SS-16 55 RT. 17455 9.5-10.5 A3(0) | 29 [NP| 66.0 273 26 | 41 | 93 64 A 8 RPA
$S-17 55 RT. 17+55 195205 | A2-5(0) | 49 | NP | 466 334 ; 138 64 | 91 62 | 23 - RPA
SS-18 94LT. 18+65 4.1-5.1 A4(0) | 27| 6 | 226 | 387 183 204 | 100 89 | 45 RPD
$S-19 94LT. 18+65 9.1-10.1 A250) | 47 | NP | 448 295 175 . 81 | 88 60 | 28 RPD
§S-20 | 269LT. | 17482 4555 A400) [ 25| 2 [ 165 538 | 134 163 | 99 91 & 37 RPD
§S-21 | 269LT. | 17+82 95105 | A24(0) | 26 | NP| 430 418 7.1 81 | o1 70 18 RPD
§S-22 | 269LT. | 17+82 145155 | A2-4(0) | 28 | NP | 542 322 | 96 41 | 92 . 59 = 17 RPD
§s-23 6LT. 21400 3848 | AT-6(16) | 56 | 27 | 241 167 ' 189 | 402 | 100 85 . 63 RPD
$S-24 6LT. 21400 8.3-9.8 A2-7(0) | 45 | 13 | 477 243 99 181 | 100 69 31 RPD
§8-25 6LT. 21+00 138148 | A25(0) | 53 | NP | 459 @ 306 @ 175 60 | 97 65 | 28 RPD
$S-26 50 RT. 19475 4858 A40) | 21| 3| 467 197 - 155 181 | 100 | 67 | 37 RPA
$S-27 50 RT. 19475 93108 | A250) | 48 | NP| 483 | 249 187 80 | 94 60 31 - RPA
§S-28 45RT. 24+25 4757 AT6(2) | 41 | 12 | 404 233 | 141 221 | 100 72 40 Y2
$S-29 45RT. 24425 974107 | A25(0) | 47 | NP | 408 = 288 @ 223 80 | 99 ' 72 34 Y2
$S-30 15RT. 21412 3.7-4.7 A6(7) | 40 | 20 | 300 . 227 151 | 322 | 100 @ 85 . 51 Y2
S-30A 12RT. 17440 0.0-3.0 A4d) | 35| 10 | 247 254 ° 237 262 | 100 | 87 56 Y3
§S-31 12RT. 17440 5.5-6.5 A2-4(0) | 28 | NP | 433 342 185 40 | 99 | 75 28 Y3
§5-32 50LT. 26495 3.5-4.5 A6(2) | 35| 13| 314 221 183 282 | 85 ' 67 | 43 RPD
§5-33 5LT. 29435 4555 A240) | 35| 5 | 455 274 . 174 . 104 | 98 67 @ 31 TRAIL
$S-34 5LT. 29+35 95105 | A24(0) | 33 | NP| 537 @ 231 151 80 | 97 59 ' 26 TRAIL
§5-35 42RT. 33420 3.6-46 A5(5) | 43| 10 | 258 207 ~ 274 | 262 | 100 82 60 RPD
§5-36 42RT. 33420 8.6-9.6 A250) | 53| 9 | 421 306 193 . 80 | 95 | 66 31 RPD
§S-37 | 100RT. | 32+10 4353 AT6(5) | 42| 15 | 314 193 211 282 | 99 78 52 RPD
§S-38 | 100RT. | 32+10 143153 | A-2-4(0) | 27 | NP | 57.5 262 . 103 6.0 | 94 58 19 RPD
§S39 | 100RT. | 32+10 193203 | A-7-6(6) | 46 | 19 | 37.0 @ 187 | 141 . 302 | 100 75 48 RPD
SAMPLES FROM PROJECT: 37870, BULB AVENUE EXTENSION OVER LONG CREEK
§S-1 15RT. 22+10 3.2-4.2 A40) |30 7 | 366 265 227 142 | 95 73 & 40 L
$S-2 15RT. 22410 8.29.2 AT-6(T) | 42| 20 | 283 264 233 223 | 100 84 . 51 L
-3 17LT. 2471 0.0-3.7 A40) | 25| 3 | 326 308 . 285 81 | 100 82 A, 42 C
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