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SUBSURFACE INVESTIGATION

F.A. PROJ. STP-1306(15)

PROJ. REFERENCE NO. 3733111 K-3807

CAUTION NOTICE

THE SUBSURFACE HFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MAOE
FOR THE PURPOSE OF STUDY, PLANMING, AND OESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEQTECHNICAL ENGINEERING UNIT AT (819) 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 SOIL &NMD ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON &
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEM SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE

COUNTY _RANDOLPH

RELIED ON ONLY 10 THE DEGREE OF RELIABILITY INHERENT IN THE STAND&RD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE COMOITIONS INDICATED I THE SUBSURFACE

PROJECT DESCRIPTION _I-7374 AND U.S. 220 BYPASS NORTHBOQUND

INVESTIGATIONS ARE 45 RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDIN
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

AND SOQUTHBOUND REST AREAS SOUTH OF SEAGROVE

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

ARE FRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
ANO CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGH
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY

INVENTORY

OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, GR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS 4ND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR

© CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENCENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION QR FOR AN EXTENSION OF TIME FC
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,
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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE MOR IT 1S CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS. OR CONTRACT FOR THE PROJECT.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, STYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO
K-3807 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 CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

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

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
_UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED)

GAP-GRADED - INDICATES A4 MIXTURE DF UNIFORM PARTICLES OF Tw0 OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF €01l 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 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN HATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

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

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - 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 NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

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

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED. YELLOW-BROWN, BLUE-GRAY).

VANE SHEAR TEST

O

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

EXTREMELY INDURATED

77
VERY STIEF, GRA.SKTY CLAY, WOIST WITH WTERBEDDED FINE SAND LAVERS. WY PLASTI, A-T-6 SUBANGULAR, SUBROUNDED, OR ROUNDED, gga‘(fH‘Ewﬂng JMA\ N0N~C0ASETALF PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE 10 RISE ABOVE THE LEVEL
= BLOWS PER FOOT IF TESTED. - A
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION pr——— 7757 | FIVE T0 CORRGE GRAIN TONEDUS A0 FETATORPRIC FOCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY 3#Z7>/ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (5 35% PASSING *200) (> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 7 7 | GNEISS. GABBRO. SCHIST, ETC. CALCAREOUS (CALC.)- SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
] = "—"——| FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A-1 A-3 A-2 A-4 ]A»s A-6 | A7 a-1,4-2 | A4 A COMPRESSIBILITY gggKCl:Jés’;}ALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpE |COLLUYIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
cLass.  [a1-alac1b 4-2-4]A-2-5]-2-6[a-2-7 nre| A3 | A6 AT SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
oy NS MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 3i-5@ COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK, BUT MAY NOT YIELD VERY (REC.) - v ARREL DIVIDED BY 107¢
SYMBOL [oogedesesg:iii: U NSRS HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY  RoCK I_ T[] SPT REFUSAL, ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED B LD A e ey e AECOVERED IN T CORE BAAREL OF
y ¢ SHELL BEDS, ETC. )
* PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRUSS THE STRUCTURE OF ADJACENT
*1e 50 MX CRANULAR| ¢, MUCK, GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK
14D 130 MXIBB 1K)l HN SOILS s:S?Js PEAT SRGANC HATERIAL SOILS SOIES UiER HATEMAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JDINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNDER o - T E At y TRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
« 200 |15 Mx[25 mx|10 tx|35 ux|as mxfos mxlas mx|as vn |3 vufas wnizs TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% HAVMER 1F CRYSTALLINE. " —@I“ZON”TEALANGL AT WHICH A STRATUM A
LITTLE DRGANIC MATTER 3-87 5 - 121 UTIE 18 - 20% ’ '
LIOUID LIHIT 4 x| 41 1 40 Mx 41 b [a0 mx fanmn a0 mxlatn | son o T MODERATELY ORGANIC 6-10% 12 - 204 SOME 20 - 3857 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 | 6 MX NP {19 Mx |16 MX[tU MN {11 MN [10 MX 18 MXf1T MY |10 MN LITTLE OR WiGHLy | MIBHLY DRGANIC >10% Y20y HIGHLY 35% AND ABOVE v SLL) ggva?;$S$:Lfl ’?ERD:‘(:TNU:EPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INEX| @ [} ° 4 MK |8 Mx |12 Mx[16 Mx[No x| MODERATE ORGANIC . FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
° AMOUNTS OF SOILS GROUND_WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP 10 SIDES RELATIVE TOEONE Am?fm-:k PARAU_ELL 10 THE FRACTURE.
USUAL TYPES|STONE FRAGS.| - o | o1\ 1y oR cLAYEY | SILTY | CLAYEY ORGANIC hVA. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  [GRAVEL, AND | il GoaVEL aND SAND SOILS SOILS MATTER STATIC VATER LEVEL aFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. EISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
S h A 24
ﬁ;ﬁ:‘:"; MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FaIR 10 | poon VA PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MDY GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
wsa EXCELLENT TO GOOD FAIR TO POOR POOR UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
O~ SPRING OR SEEP WITH FRESH ROCK. LR R 6P
P1OF A-7-5 SUBGROUP IS == LL - 30 ;PI OF A-7-6 SUBGROUP IS > Li - 30 MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL )
CONSISTENCY OR DENSENESS MISCELLANEQOUS 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 P SAMPLE MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK, THE FIELD.
PRIMARY SOIL TYPE CD:SISTENCY PENETRanorvq RSEs)lsrsnce COMPR(ETS.ii;EFgRFNGTH C??ﬁ“ggnf‘igigfggs_m;ﬁf’ g1 TEST BORING DESIGNATIONS FTESTED, W Y £l JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VAL
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED B .
CENERALLY VERY LODSE “ SOIL SYMBOL P auoer sormne SEVS IN STRENGTH T STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME LEDGE - A SHELT-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS S SHALL COMPARED TO
GRANULAR LOOSE 4 7018 $S - 9PLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
RTERIAL MEDIUM DENSE 18 70 38 N/A ARTIFICIAL FILL (AF) OTHER SAMPLE IF_TESTED. YIELDS SPT N VALUES ) 180 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE! e 3e 10 50 THAN ROADWAY EMBANKMENT CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIGLE put [MOTILED (0T - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MDTTLING IN
58 e~ INFERRED SOIL BOUNDARY BAMPLE v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT L2 <B.25 nuo MONITORING WELL 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 ¢
GENERALLY SOFT 2704 0.25 10 0.50 mrorm  INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YJELDS SPT N VALUES ¢ 10p BPF | INTERVENING IMPERVIOUS STRATUM.
- T PIEZOMETEI
Z%TTE&?Y MEg‘f?,_- STIFE g Ig 185 “-;5 }'g 12‘5 . : A INSTALLAT?ON RY - RECOMPACTED TRIAXIAL |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.
r
(COHESIVE) VERY STIFF 15 70 30 270 4 Trw® ALLUVIAL SOL BOUNDARY SLOPE INDICATOR SAMPLE o en e Exeprg T TIONS. QUARTZ HAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 19 ROCK_QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 530 34 250025 DIP & DIP DIRECTION OF O hstaiation CBR - CALIFORNIA BEARING . ROCK SEGMENTS EQUAL 70 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN ¢
TEXTURE OR GRAIN ST7E ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
{ — S - Vi -
PT N-vALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SOPROLITE (54P.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 19 49 60 200 270 & SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM 476 2008 0.42 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFCRM THICKNESS AND
ABBREVIATIONS HARD B Agﬁ“:lﬁg%g;]:gfs OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL coaree e SILT cLay AR - AUGER REFUSAL HI. - HIGHLY w - MDISTURE CONTENT WODERATELY | CoN BE SCRATCHED & x;s o K. GOUGES. OR GHOOVES 10 .25 INCHES DEEP CaN T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (€08, GR) (SL) () BT - BORING TERMINATED MED, - MEDIUM Vv - VERY Al HED BY KN K- GOCH N INCH CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. SD) € SDJ) A MICh. - MICACEDUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED S PLANE
GRAIN MM 305 7 20 .25 0.65 0.085 CPT -~ CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED BY MODERATE BLOWS,
- - STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
szE o ° CSE. - COARSE NP - NON PLASTIC 77/~ UNIT WEIGHT MEDIUM CAN BE OROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSLRE OF KNIFE OR PICK POINT. A 148 LB. HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WIT
i R ; XCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOW: -
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC "% DRY UNIT WEIGHT HARD O © PEICES 1INCH M BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EDUAL TO OR LESS
TS ——— P —— DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST 8 THAN ©. FOOT PER 60 BLOWS.
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SAP, - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN ——————g;Rgg AsmE Azgcgﬁ’;‘éggggczs“ JO'JE‘:-EE’-;":&"‘ OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGT
_ - . F0SS. - FOSSILIFEROUS SL.~ SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. -
SATURATED USUALLY LIOUID; VERY WET, USUALLY FRAC. - FRACTURED, FRACTURES SLL - SLIGHTLY STRATA_ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY
SAT) FROM BELOW THE GROUNO WATER TABLE - g - VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH PGINT OF PICK. PIECES 1 INCH B T Do O S VTS IR STRATUM EOUAL To OR GREATER THAN 4 INCHES DIVIDED BY T
L | LoD LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL CENGTH OF STRATA AND EXPRESLED A5 A PERCENTAGE
PLASTIC FINGERNALL, i -
RANGE SEMISOLID; REOUIRES DRYING T0 TOPSOIL_(TS) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
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STATE oF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY P.0. BOX 25201, RALEIGH, N.C. 27611-5201 LYNDO TIPPETT
GOVERNOR SECRETARY

February 16, 2007

STATE PROJECT: 37331.1.1 (K-3807)

F.A. PROJECT: STP — 1306(15)

COUNTY: Randolph

DESCRIPTION: 1-73/74 and US 220 Bypass Northbound and Southbound Rest Areas
South of Seagrove

SUBJECT: Geotechnical Report - Inventory

This report presents the findings of the Geotechnical Investigation for the proposed northbound and
southbound rest areas along I-73/74 and US 220 bypass. The location of the rest areas is just north of
the Montgomery County line and just south of the city of Seagrove. The site of the rest area is heavily
wooded and is higher in elevation than much of the surrounding area. The northbound rest area is
defined by alignments -L1- and -L2- where as the southbound rest area is defined by alignments -L3-,
-L4-, and -L5-.

The geotechnical field investigation for this project was conducted between the months of May and
October of 2006. An ATV mounted CME 550X drill machine with automatic drop hammer was
utilized to perform test borings along the proposed corridor. The following survey lines, building
locations, and hazardous spill basins are addressed in this inventory report:

Line Station

-L1- 10+00 — 39+13.25

-L.2- 10+00 — 20+38.68

-L3- 10+00 — 60+18.53

-L4- 10+00 — 22+78.04

-L5- 10+00 —24+01.14

NBL Rest Area Buildings Left of -L1-22+00 — 22+50

SBL Rest Area Buildings Right of -L5- 19+90 — 20+20
. NBL Hazardous Spill Basin #1 -12-12+35,97° RT

NBL Hazardous Spill Basin #2 -L.2- 14430, 99’ RT

SBL Hazardous Spill Basin #1 -13-52+41,33’ LT

SBL Hazardous Spill Basin #2 -L3- 54+57,92’ LT
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Areas of Special Geotechnical Interest:

1. Groundwater:

Groundwater was encountered sporadically throughout the course of this investigation. The majority of
holes drilled were dry after 24 hours. Where groundwater was encountered it was generally deep within
residual soils. Following are known instances where groundwater was found at or above proposed

grade.

Alignment  Station Range

-L1- 28+00 —32+00
-L2- 1325 — 14425
-L.2- 15425 - 15+75
-L3- 21+00 — 22450

2. Crystalline Rock:

During the course of this investigation there were many instances where crystalline rock was
encountered. Rock locations were generally defined by auger refusal. Elevations and depths where rock
occurs are quite erratic across the site. Rock outcrops were noted sporadically across the site. The
erratic rock line depicted on profiles and cross sections is likely due to the uneven weathering of the
parent rock types and/or the presence of large boulders. Following is a list of areas where rock is
known to occur at or above proposed grade.

Alignment Station Range

-L1- 29+50 —30+25
-L1- 30+75 —31+25
-L1- 32425 —39+00
-L2-~ 14+25 — 16+60
-L3- “16+00 — 21+50

3. High PI Soils: (P's 26 or greater)

Several instances of high PI clays were noted during this investigation. Most samples returning high PI
values were obtained in the upper 6 feet of residual soils. PI values for clay soils range from 11 to 59.
Known occurrences of high PI clays are as follows:

Station Location Appx. Depth Interval (feet) High PI Value/Range (26+)
-L1- 21+00 — 24+00 0-6 32 -39

-L2- 10+00 — 13+00 5-18 37

-L.2- 17+00 — 18+00 18-20 27

-L3- 18+10 —21+00 0-6 29
-L3-31+00 - 36+00 0-6 30

-L3- 41+00 — 59+50 0-6 26 -59

-L4- 16+50 — 19+00 ' 12-16 &28-31 26



4. Alluvial Soils / Wet Areas:

There were few areas containing alluvial soils along the project corridor. No permanent crecks or
streams bisect the project. There are several wet weather drainage features incised into the slopes at
both NBL and SBL rest area locations. None of the drainage features or alluvial areas should be of

special concern.
5. Artificial Fill Soils:

A large area of artificial fill exists within the NBL rest area. The fill is the result of an abandoned
borrow pit that was dumped in for years by local residents. According to locals, the pit was originally
dug as a borrow source during the construction of US 220. Afterward, the property owner opened up
the land to the local population as a dumpsite and the hole was subsequently filled back in with a
mixture of soil and debris. Nobody knows the exact contents of the fill however our test borings
showed wood, nails, roofing tiles, tin, plastic, etc. The fill encompasses an area of approximately
16,000 square yards essentially in-between alignments -L1- and -L2-. Fill thickness varies but is know
to be close to 30 feet deep in places. Proposed construction features impacted by the fill are the
entrance ramps and parking areas along -L.2- stations 15+00 — 18+75, and -L1- stations 17+60 — 19+50.
Picnic and recreation areas as well as the rest area buildings will also fall within the fill area. An
estimate of the fill extent is delineated on plan view sheet #8.

Physiography/Geology:

The project area is located in southern Randolph County just north of the Montgomery County border.
The city of Seagrove lies just to the north. The proposed sites are along the top of a local hill range
resulting in steeply sloping topography in much of the area. Steep side slopes were cut into the hills
during construction for 4 lane US 220. Approximate elevation range is 650 — 770 feet across the site.

Geologically this site is part of the Carolina Slate Belt and is underlain by Cenozoic age felsic
metavolcanic rock types. ‘ '

Soil Properties:
1. Residual Soils:

These soils are derived from in place weathering of parent materials. They occur in a variety of
consistencies, classifications, and stratigraphic sequences. For this project residual soils are further
subdivided into clays, and silts. A classification for sand was not returned in any of our sample data.

Clays were the predominant soil type. They consist primarily of red-tan-brown-yellow medium stiff to
stiff sandy silty clay in the AASHTO classifications of A-7-5, A-7-6, and A-6. In most instances clay
soils are found throughout the stratigraphic column and appear to be well drained. Based on sample
data the plasticity index ranges from 11 to 59 with a corresponding liquid limit range between 34 and
90.
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Silts consist primarily of white-tan-yellow medium stiff to stiff clayey sandy silt in the AASHTO
classifications of A-4 and A-5. Silts were also found throughout the stratigraphic column and were also

well drained.
2. Alluvial Soils:

Only wet weather drainage features are present on this project. Therefore only 2 instances of alluvium
were noted during this investigation. A boring in a small drainage feature between -L3- stations 56+80
and 57+55 encountered 6 feet of gray medium stiff and highly plastic (P1=59) silty clay (A-7-6). The
second area lies at the bottom of the artificial fill in a boring located at -L2- station 16+60. Alluvium
was encountered at a depth of 28 feet and consists of tan-brown stiff highly plastic (PI=54) silty clay
(A-7-5) with root mat. Alluvium at this location is believed to be the result of a buried streambed.

3. Fill Soils:

A large area of artificial fill was encountered within the proposed limits of the NBL rest area. This area
is described in more detail above. The fill is predominantly soil intermixed with various types of debris
such as wood, various metal objects, plastic, roofing tiles, rock fragments and boulders. Soil type was
determined to be a very soft to very stiff sandy clayey silt (A-4, A-5) and / or medium stiff to very stiff
sandy silty clay (A-7-6). Fill depth is close to 30 feet in some instances.

Rock Properties:

The presence of rock was determined primarily by power auger refusal for this investigation. There
were many locations where borings encountered rock at both shallow and deep intervals. The type of
rock underlying this region is a felsic metavolcanic variety.

Hazardous Spill Basins:

Four proposed hazardous spill basins were investigated at the request of the NCDOT Hydraulics Unit.
Soil at all 4 locations is residual in nature and comprised of stiff sandy silty clay (A-7-5) or stiff sandy
silt (A-4). Rock was not encountered at any of these locations. Following is boring data at each of the
proposed basins:

Location Basin Target Elevation Boring Elevation Achieved Termination Notes
NBL:

-L2- 12+35, 97’ RT 690° 687.5° stiff clay (A-7-5)
-[.2- 14+30,99° LT 698’ 691.5 stiff silt (A-4)

SBL:

-L3-52+41,33° LT 698’ 698.6’ stiff clay (A-7-5)
-L.3- 54+57,92° LT 692’ 692.9° stiff clay (A-7-5)

Rest Area Buildings (NBL):

A total of 4 borings were performed for the NBL building structures. The approximate center point for
each of the 2 buildings is -L1- station 22+05, 118’ LT and -L1- station 22+72, 115’ LT. The 2 borings
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on the eastern side of the buildings (-L1- 22+00, 100° LT, & 22+50, 105’ LT) encountered residual
red-tan stiff highly plastic sandy silty clay (A-7-5) and stiff clayey sandy silt (A-4). The 2 borings on
the west end of the structures (-L1- 22+00, 135’ LT, & 22+50, 140’ LT) encountered 1 to 8 feet of
artificial fill comprised of gray stiff clayey sandy silt (A-4) with rock fragments. Each of the latter 2
borings terminated by auger refusal on boulders. Termination elevations for each of the borings are as
follows:

-L.1- Sta. Location Termination Elevation (feet) Notes

22+00, 100° LT 699.4 Terminated in residual silt (A-4)
22+00, 135’ LT 707.4 Auger refusal on boulder (fill)
22+50, 105’ LT 700.2 Terminated in residual clay (A-7-5)
22+50, 140’ LT 715.9 Auger refusal on boulder (fill)

Rest Area Buildings (SBL):

Four borings were performed for the SBL building structures. The approximate center point for each of
the 2 buildings is -L5- station 20+20, 118’ RT and 19+90, 175’ RT. Soil types encountered are residual
red-tan-brown stiff sandy silty clay (A-7-5) and tan-brown-gray very stiff clayey sandy silt (A-4).
Surficial boulders were noted in and around the rest area site. In one instance a hole was relocated due
to an encounter with a boulder just below the ground surface. Boring locations and their termination
depths are as follows:

-L.5- Sta. Location Termination Elevation (feet) Notes

19+12, 160’ RT 749.4 Terminated in residual silt (A-4)
19+50, 190’ RT 768 Auger refusal on boulder

20425, 115’ RT 753.4 ' Terminated in residual clay (A-7-5)
20+80, 115’ RT 754.2 Terminated in residual clay (A-7-5)

Respectfully Submitted,

J.E. Beverly, Project Geo-Engineer
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EARTHWORK BALANCE SHEET
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SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | PL [csano FsaND! SLT  CLAY | 10 |. 40 200 |MOISTURE| ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl |csanp rsanp! st | ctay | 10 40 | 200 |MOISTURE| ORGANIC
SS-1 10RT | 16+00-L1-| 3.20-420 | A-7-5(14) | 47 | 15 | 90 176 | 323 410 | 100 ; 94 79 . . $5-65 50 RT | 17+32-L2-| 14501550 | A-6(8) 39 | 16 | 1851 205 ; 329 | 281 | 95 84 ! 63 . .
$5-2 10RT [ 16+00-L1-| 820-9.20 | A-7-5(32) | 63 25 | 06 41 : 296 656 | 100 1 100 97 . . $5-66 50RT | 17+432-L2- 19.50-2050 | A-7-6(21) | 50 | 27 | 110 1 124 | 384 382 [ 96 89 | 77 - .
$S-3 10RT | 16+00-L1- | 13.20-14.20 | A-7-5(14) | 47 14 | 23 205 301 472 | 100 ; 100 83 - - S5-67 50 RT | 17+32-L2-] 24.50-2550 | A-7-6(5) | 43 | 19 | 426 « 110 : 243 @ 221 | 93 62 = 45 . -
$S-4 5LT | 18+80-L1-| 4.30-5.30 A-5(8) 46 10 [ 158 154 1 339 349 ] 9 | 86 71 . . $5-68 50RT | 17+32-L2-] 29.50-30.50 | A-7-5(24) | 60 | 19 | 06 | 120 : 41.2 | 462 | 100 100 ; 92 . -
$8-5 50T | 18+90-L1-| 9.30-10.30 | A-4(2) 36 7 | 283 13337 267 9 : 69 54 . - $S-69 220RT | 16+60-L2-| 4.80-580 | A-7-6(14) | 45 | 17 | 102 | 120 . 436 | 341 [ 95 88 . 78 . -
$S-6 CL | 22400 -t1-| 430530 | A-7-5(42) | 77 35 |1 08 76 | 198 718 | 100 ; 100 94 . . SS-70 220RT | 16+60-L2-| 14.80-15.80 | A-6(1) 3% | 13 | 297 0 191 ¢ 314 0 201 | 69 54 | 38 . .
$S-7 CL |[22+400-L1-| 9.30-10.30 | A-7-5(26) | 73 | 22 | 41 170 | 276 513 | 100 : 99 84 . - $S-71 20RT | 16+60-L2-| 19.80-20.80 | A-4(4) 31 8 | 173 137 : 369 | 321 | 92 80 : 67 . .
$S-8 CL | 22400-L1-| 14.30-1530 | A-7-5(12) | 57 14 | 142 236 | 253 369 | 100 ; 92 68 . - $S-72 220RT | 16+60-L2-| 29.80-30.80 | A-7-5(56) | 86 | 54 | 62 . 7.2 243 | 622 | 100 96 . 89 -
) 12LT | 25+02-L1-| 470570 | A-7-5(28) | 65 | 22 | 08 104 : 337 554 [ 100 ! 100 93 . . $8-73 115RT | 20+80-L5-| 0.50-1.50 | A-7-5(18) | 50 | 45 | 14 | 118 ; 526 | 341 [ 100 99 | 93 . -
$5-10 12LT | 25402 -L1-] 14.70-15.70 | A-7-5(17) | 58 17 | 47 256 ; 409 287 [ 100 | 99 79 . . SS-74 150 RT | 19+12-L5-| 11.30-1230 | A-4(2) 33 6 | 285 221 353 141 ] 99 84 | 54 . .

§S-1 13RT | 28+10-L1-1 4.90-590 | A-7-5(30) | 60 25 0.8 92 | 387 513 | 100} 100 94 . -
§8-12 13RT | 28+10-L1-{ 9.90-10.90 | A-7-5(26) | 61 25 25 181 | 446 349 | 100 : 99 86 - -

$8-13 60RT | 34+00-L1-| 3.60-4.60 | A-7-6(21) | 49 23 107 70 270 554 | 100 91 85

S-14 40RT | 32+400-L1-| 0.00-19.00 A-4(0) 25 4 326 183 | 266 226 | 84 | 69 43 -

$S-15 5RT 15+05-L2-| 4.80-5.80 A-4(0) 33 1 178 291 ;0 325 205 | 1000 91 59 -

$-16 98LT | 14+430-L2-| 0.00-7.40 A-4(0) 22 NP | 240 197 | 358 205 | 95 | 79 58 -

S-17 98LT | 14+430-L2-| 7.40-27.40 A-4{4) 34 10 | 245 263 | 214 308 | 100 | 8 &7 - -

S-18 30LT | 15+50-L2-| 0.00-18.00 | A-7-6(10) { 42 16 174 170 | 266 390 | 95 | 83 67 - -

$-19 30LT | 15+50-L2-| 18.00-27.70 A-5(7) 42 10 170 176 | 346 308 | 100 ; 87 70 - .

S-20 99.RT | 12436-L2-| 5.00-18.10 | A-7-5(45) | 74 37 0.6 55 (24 71.8 | 100 ] 100 97 . -

S-21 99RT | 12+36-L2-| 18.10-28.10 | A-7-5(20) | 54 20 1.0 226 | 354 410 | 100 | 100 84 -
$-22 CL 18+50 -L2-| 3.00-17.00 A-4(2) 29 7 183 156 | 354 308 | 76 | 66 54 - -
$-23 CL 18+50-L2-| 17.00-18.20 | A-6(13) 39 13 23 146 | 422 410 | 100 98 92 - -

§5-24 100 LT | 22+00-L1-| 3.90-490 | A-7-5(30) | 64 32 15 68 | 264 554 | 98 | 90 82

$S-25 100LT | 22+00-L1-| 8.90-9.90 A-4(6) 40 8 119 261 | 374 246 | 100 | 92 69 . -

$S-26 135LT | 22+400-L1-| 3.50-4.50 A-4(2) 37 8 203 204§ 309 287 | 72| 62 47 - -

§S-27 105LT | 22+¢50-L1-| 3.50-4.50 | A-7-5(45) | 71 39 2.9 39 | 276 656 | 100 98 95 - .

§S-28 105LT | 22+450-L1-| 8.50-9.50 | A-7-5(13) | 4§ 11 45 133 | 534 287 1100 | 98 88 - -

$8-29 CL 57+00-L3-| 4.30-530 | A-7-6(59) | 82 59 6.2 59 | 264 615 [ 100 95 90 - -
$8-30 CL 57+00-L3-1 9.30-10.30 A-6(10) 40 19 127 230 | #41.7 226 [ 90 | 82 64 . -
$§S-31 LT 54+50-L3-] 4.00-5.00 | A-7-5(30) | 65 30 9.0 105 | 313 492 1100 | 93 84 - -

$S-32 LT 54+50-L3-1 9.00-10.00 | A-7-5(13) | 53 12 88 184 ! 444 287 100! 94 79 ‘ -

$S-33 10RT | 52400-L3-| 3.60-4.60 AT-52) | 75 38 6.8 62 | 235 636 ]100 94 90 - -

§S-34 6 RT 49+50-L3-| 3.40.440 | A-7-5(62) | 90 51 0.4 37 | 221 738 | 100 | 100 98 - -

§S-35 6RT | 49+50-L3-| 8.40-9.40 A-5(7) 4 9 125 226 | 424 226 [ 1001 91 72 - -

$S-36 10RT | 46+80-L3-| 3.40-440 | A-7-6(25) | 54 26 107 55 | 407 431 [100] 91 8 -

§8-37 6LT | 42425-L3-] 4.10-510 | A-7-5(34) | 64 34 9.8 43 1 387 472 | 1001 92 88 -

§S-39 SRT | 40+55-L3-1 3.90-4.50 A-4(2) 37 4 156 343 , 419 82 [ 100 94 59

i
$S-38 6LT |42¢25-L3-| 9.10-10.10 A-4(7) 38 8 133 166 | 454 246 | 100 | 90 77 - -

!

!

§8-40 27LT | 38+00-L3-| 290-3.90 | A-7-5(15) | 49 16 74 152 | 344 43111001 96 81 -

$S-41 10LT | 20+50-L5-| 3.80-4.80 | A-7-5(16) | 49 18 25 314 | 436 226 | 100 99 79 .

$§-42 10LT | 20+50-L5-| 8.80-9.80 A-6(10) 40 13 31 318 1 426 226 1001 99 74 - -

§S-43 11LT | 18+00-L5-| 4.00-5.00 A-6(10) 40 11 84 158 | 471 287 1100 97 81 - -

$S-44A 15RT | 13+10-L5-| 4.00-5.00 A-5(6) 41 8 105 236 | 393 267 [ 100 95 71 - .
$S-44 10LT | 15+50-L5-| 3.60-4.60 | A-7-5(20) | 52 20 1.6 195 © 440 349 | 100 100 86 - -

§S-45 10LT | 15+50-L5-| 8.60-9.60 A-5(11) 44 10 23 222 | 51.0 246 ) 100 | 99 84 -

$S-45A CL 12+50 -L4-|  4.00-5.00 A-4(1) 34 8 343 269 | 245 144 | 951 73 43 -

SS-46 7LT 15+07-L4-] 4.30-530 | A-7-5(26) | 57 21 1.8 53 | 456 472 1 100 | 99 95 -

$S-47 7LT 15+07 -L4-| 9.30-10.30 A-5(9) 46 4 04 103 | 647 246 | 100 ; 100 95 -

$S-48 12LT [ 17450-L4-1 4.30-530 | A-7-6(12) | 42 14 121 137 [ 311 431 | 100 92 78 - -

§S-49 12LT | 17+50-L4-| 14.30-15.30 | A-7-5(34) | 66 26 0.6 49 | 391 554 1100 ! 100 98 - -

§S-50 12LT | 17450-L4-| 19.30-20.30 | A-7-5(8) 45 11 105 285 ! 385 226 | 100! 95 69 - -

$8-51 8RT |20+00-L4-{ 4.50-550 | A-7-5(22) | 54 22 78 113 1 337. 472 | 100 i 94 84 -

§§-52 8RT | 20+00-L4-| 9.50-10.50 | A-7-6(16) | 47 22 84 213 12712 431|100 94 74 -

§8-53 CL 36+50-L3-1 3.90-490 | A-7-5(16) | 48 14 8.0 74 | 538 308 {100 94 88 .
$8-54 CL 34+00-L3-| 3.80-4.80 | A-7-5(32) | 67 30 7.2 84 | 311 533 [100; 94 87 -
$8-55 CL 34+00-L3-| 8.80-9.80 | A-7-5(11) | 48 11 82 189 1 463 267 ) 98 | 91 79 .

$8-56 13RT | 31+50-L3-] 8.80-9.80 A-5(8) 48 5 86 133 . 596 185 97 | 90 81 -

§8-57 8LT ] 29+00-L3-| 3.90-490 | A-7-6(16) | 48 21 121 191} 339 349 [ 100 93 74 - -

§8-58 8LT | 29+00-L3-| 8.80-9.80 A-4(6) 40 6 98 166 | 551 18.5:] 100} 93 80 - -

SS-59 CL 26+50-L3-| 3.70-4.70 A-4(3) 37 4 137 252 ¢ 467 144 [ 1001 92 68 - -

$S-60 CL 26+50.L3-| 8.70-9.70 A-4{2) 34 4 142 287 ! 428 144 | 100 : 93 64 - -

§8-61 1207 [ 19+00-L3-| 4.50-550 | A-7-5(31) | 67 29 49 121 1 216 554 [ 100 | 97 87 - -

§S-62 10RT | 17+40-L3-| 4.60-5.60 A-4(T) 38 10 | 107 205 ! 381 308 100! 96 73

§S-63 132RT | 17+08-L2-| 4.30-5.30 A-6(10) 40 11 74 151 | 474 3017 99 | 94 83 - -

§S-64 S50RT | 17+432.L2-] 9.30-10.30 | A-7-6(13) | 42 14 72 120 | 446 361 ] 9% | 92 82 - -




