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THE VARIOUS FELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVALABLE MAY BE
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GENERAL SOL AND ROCK STRATA DESCRIPTIONS AND NDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AMD MAY NOT MECESSARLY
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COUN T Y WAKE THE OBSERVED WATER LEVELS OR SOIL MDISTURE CONDITIONS INDICATED IN THE SUBSURFACE
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R_4l ,EIGH SR 1370 (TR YON ROAD) FROAd MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC COMDITIONS INCLUDING
PROLJECT DESCR'P T ION il TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.
WEST OF BRIDGE NO- 259 OVER NORFOLK SOUTHERN THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS
ARE PRELIMINARY ONLY AND JN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT, FOR BIDDING
RAIL WAY TO US 70_40mc 50 (WILMINGTON STREET) AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION FLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DQES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR AGCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINMON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO M4KE 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 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.
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GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

35029..2 (U-4432) 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

180 BLOWS PER FOOT ACCORDING TG STANDARD PENETRATION TEST (AASHTD T26, ASTM D-1686). SO
CLASSIFICATION IS BASED ON THE AASHTD SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTERCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, EYC, EXAMPLE:

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

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SDIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

HARD ROCK 15 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 B

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY

Y A SPLIT SPDON SAMPLER EQOUAL TO DR LESS THAN @. FOOT PER 6@ BLOWS.

DIVIDED AS FOLLOWS:

ALLUVIUM tALLUV.) - SDILS THAT HAVE BEEN TRANSPORTED BY WATER.

ADUIFER - 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.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

CONSISTENCY OR DENSENESS

MISCELLANEGUS SYMBOLS

VERY STHFF, GRR,SATY (LA, MOST WIT#H WTERBEDDED FURE SAND LAERSHGHY PLASTA A7-6 SUBANGULAR, SUBROUNDED, DR ROUNDED, SS&IH&[};E,D geg;‘cso;;s&%o%n}m’r; '?IETSETE?L THAT WOULD YIELD SPT N VALUES > 100
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLINE FINE TO COARSE GRAIN JGNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS FOWR (R WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE,
CLASS. (< 35% PASSING %200 (> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETE.
FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 la3 ) a4 [aB]A6]a7] ayaz | At Ab COMPRESSIBILITY NOI CRYSTALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. A3 | ABa7 SLIGHTLY COMPRESSIBLE L10UID LIMIT LESS THAN 3 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
- SRS MODERATELY COMPRESSIBLE L10UID LIMIT EQUAL TO 3I-58 COASTAL PLAIN I TOASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK, BUT MAY NOT VIELD
StMBoL NRRRN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 SCEPDIMENTARY ROCK I l | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
P L ETC.
% PASSING PERCENTAGE OF MATERIAL L] steLL Beos.ETc
. SILT- WEATHERING
12 GRANUL AR MUCK, GRANULAR  SILT - CLAY
T30 |3 Hxlse M| Sl SoLs | gons | PEAT ORGANIC MATERIAL SO1LS SOILS OTHER MATERAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOM SLIGHT STAINING.ROCK RINGS UNDER
2200 [15 Hx |25 MX|18 Mx|35 Mx|35 Hx|35 Mxjss Mx]3s M |36 tulas mnfss M TRACE OF ORGANIC MATTER 2 -\3% 3- 6% TRACE 1- 187 FRESH HAMMER IF CRYSTALLINE. ’
LITTLE ORGANIC MATTER 3-51 5 - 124 LITTLE 10 - 20%
LI LMY PRV, RRUTY FPen prgvel FRin JRRVR) PRV prgvel EE— MODERATELY ORGANIC 5-107 12 - 281 SOME 26 - 351 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
e I o e e T e Y D LT At WGy | HIGHLY oRGANIC 10 20 HIGHL Y 357 AND ABOVE W s CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
crowp NoEX| @ [ o 16 MIte mx|  MODERATE
e AYOUNTS OF | coug' CROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTD ROCK P TO
USUAL TYPESISTONE FRAGS.|. o | o101y oR cLavEY | sILTY | craver ORGANIC AVARS WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING LI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, MRD |/l ceaver anD SanD | SoILs | SoILs MATTER : 4 CRYSTALS ARE DULL AMD DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MATERIALS |  Sma Y _ STATIC WATER LEVEL AFTER _24  HOURS
SR RAITG MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
FAIR TO ew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA 0D GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
sxgcsnznc EXCELLENT TO GODOD FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH ROCK.
SPRING OR SEEP
PI OF A-7-5 SUBGROUP IS <X LL - 3@ ; P1 OF A-7-6 SUBGROUP 1S > LL - 3@ OW’

MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED DR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
SEVERE AND DISCOLDRED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPDSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE KUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE DF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

DIP ~ THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL.

DIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE,

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGiINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

FORMATION (FM.J - A MAPPABLE GEDLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW~BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

O

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE)
SAMPLE BREAKS ACROSS GRAINS.

RANGE OF STANDARD RANGE OF UNCONFINED po (MOD.SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK* SDUND WHEN STRUCK. THE FIELD. |
PRIMARY SOIL TYPE | COMPACTRESS OR | peyeTaTion RESISTERCE COMPRESSIVE STRENGTH ROADWAY EMBENKMENT (RE) @gggg; TEST BORING o T OOORING IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED. }
M-VALUE)
SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R LIKE RIDGE DR PROJECTION OF ROCK W
GENERALLY VERY LOOSE . SOIL SYMBOL b avoer sorine CO— SPT N-VALUE | (SEV. IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ';TESGLEMES;”E';(';E';:TK RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
GRANUL AR LOOSE 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MEDIUM DENSE 18 10 30 N/a ARTIFICIAL FILL (AF) BTHER <<} CORE BORING @ED— SPT REFUSAL F_TESTED, Y| PT N VALUE! 9_BPF LENS ~ A BODY OF SOIL DR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS.
{NON-COHESIVE) ey CENSE 39 70 &a THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNBLE put |MOTTLED-WIOT)- HFEGLLAR f MARKED WiTh SPDTS OF DIFFERENT CTOLORS. HOTTLING IN
’5e — —— INFERRED SOIL BOUNDARY ™0  MONITORING WELL v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICA AERATION AND LACK RAINAGE,
VERY SOFT 2 @25 REMAININD. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2 10 4 2.25 10 B.50 =77=77= INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N YALUES < 199 BPF INTERVENING IMPERVIOUS STRATUM.
;LLTTQFE;;?Y ME[;[]J?F STFF 2 13 185 8510 10 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.
(COHESIVE) VERY STIFF 16 T0 38 2 1o Tt ALLOVIAL SOIL BOUNDARY (O SLOPE INOCATOR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1 ROCK GUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
v INSTALLATION ALSC AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
HARD >30 >4 26026 DIP & DIP DIRECTION OF
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @)  conE PENETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SALWL%CLS-&‘ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STP. SIEVE SIZE 4 12 4@ 6o 200 278 L SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT IKN‘TRLISI £ BODY OF 10NEOLS ROCK OF AP . HICKRESS A
OPENING (MM) ; . \ X . X SILL - AN VE BODY NEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AN
" M 200 047 oF OO B ABBREVIATIONS HARD gg"éiﬁgﬁ“:l;fg;é:gf E OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cggﬁgs ;ﬁ) SILT CLAY AR - AUGER REFUSAL MED. ~ MEDIUM VST - VANE SHEAR TEST : TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS,
(BLDR.) 08D ©RY ooy S0 e il BT - BORING TERMINATED MICA. - MICACEOUS WER. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TD ©.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM ERICTION ALONG A FAULT OR
. SD. . o et MOD. - MODERATELY - UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED P P
GRAIN MM 305 75 20 2.26 e85 0.005 €PT - CONE PENETRATION TEST NP - NON PLASTIC %Y\~ DRY UNIT WEIGHT BY MODERATE BLOWS. ;
SlzE N2 3 CSE. - COARSE DRG. - ORGANIC ¢ MEDIUM CAN BE GROOVED OR GOUGED 2.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. :T;NEDALR; ::s;g:”;x’:&gsgu";ﬁ'éﬁ;g“;é%’;lSgg’ig“’;‘;%g-%; 'S‘éﬁg?ﬁ Ag’lmeng’Sl ;’ED"T" ]?;FD’ O L i
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 15 PENETRATION EDUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE DPT ~ DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC $ - BULK POINT OF A GEOLOGIST'S PICK. THAN ©.1 FOOT PER 68 BLOWS.
(T TERBERG. LTMITSY DESeRITION GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SD. - SAND, SANDY $S - 9PLIT SPDON SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS i
F - FINE SL.~ SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN %L&g——%%s JDJE%:EL:TN:GT: OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FOSS. - FOSSILIFEROUS SL1 - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. -
- SATYRATED - USUALLY LIOUID; VERY WET, USUALLY ‘ )
iy FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - BECOMPACTED TRIAXIAL | ygpy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCKQUALLTY DESIGNATION (SRO) - MEASURE OF ROCK DUALITY DESCRIBED BY e
LL | LIOUID LiMIT FRAGS, - FRACENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING | soFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T L O o Capnoons f STRATUM EOUAL T0 DR GREATER THAN 4 INCHES DIVIGED BY TH
PLASTIC HI, - HIGHLY Vv - VERY FINGERNAIL. :
SEMISOLID; REQUIRES DRYING TO TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
o PLASTIC LIMIT " WET - ATTAIN OPTIMUM MDISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING I
Pl ERM THICKNESS
X HAMMER TYPE: IERM SPACING BENCH MARK:
DRILL UNITS: ADVANCING TOOLS: A e et VERY THICKLY BEDDED s 4 FEET
om_| OPTIMUM MOISTURE - MDIST - SOLID; AT DR NEAR OPTIMUM MOISTURE AuUTONATIC [ ] MANUAL THICKLY BEDDED 15 - 4 FEET
CLAY BITS WIDE 3 10 16 FEET ELEVATION: FT
sL_|. SHRINKAGE LIMIT ] ok 5 . WODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET : .
- [ & conmmuous FLieHT auser cLo ceT VERY THINLY BEDDED 0.03 - @.16 FEET
REQUIRES ADDITIONAL WATER 7D CORE SIZEs LOSE 216 10 1F : g FEET NOTES:
- DRY - O ] VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED - :
ATTAIN OPTIMUM MOISTURE BK-51 8" HOLLOW AUGERS s - THINLY LAMINATED < .00 FEET
PLASTICITY [ cnese [] raro Fecep Fncer airs [ INDURATION
PLASTICITY INDEX D) ORY STRENGTH — FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
[ vune.-carsioe 1nserTs [+
NONPLASTIC 25 VERY LOW CME-55D FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
HAND TODLS:
MED. PLASTICITY 16-26 MEDIUM . 3
HIGH PLASTICITY 26 OR MORE HIGH [ portaeLe oist [ vwecone_____ ester 7eEm | { ] posT woLe oioseR MODERATELY INDURATED R e R ot aPLE WITH STEEL PROGE:
COLOR [T ricone * TUNG.-CARB. HAND AUGER
Ol [] sounome noo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D CORE BIT D DIFFICULT TO BREAK WITH HAMMER,
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WAKE COUNTY

LOCATION: RALEIGH - SR 1370 (TRYON ROAD) FROM WEST OF
BRIDGE No. 259 TO US 70-401/NC 50

TYPE OF WORK: GRADING, DRAINAGE, PAVING, STRUCTURE,
AND SIGNALS.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTI, JR.
GOVERNOR SECRETARY

March 14, 2012

STATE PROJECT: 35029.1.2 (U-4432)

FEDERAL PROJECT: BRSTP-1370 (5)

COUNTY: Wake

DESCRIPTION: Raleigh- SR 1370 (Tryon Rd.) from West of Bridge No. 259 over Norfolk
Southern Railway to US 70-401/NC 50 (Wilmington St.)

SUBJECT: Geotechnical Report - Inventory

Project Description

This project consists of the widening and new location construction of 0.94 miles of Tryon Road in Wake
County. Currently, the majority of the new alignment for Tryon Road (-L-) has been constructed in
conjunction with the development of Renaissance Park. However, this section of road has not been connected
to the existing Tryon Road alignment. Bridge No. 259 is planned for replacement on a new alignment to assist
in connecting existing Tryon Road with the portion of road built within the nearby development. The
eastbound lanes and turn lanes will be widened along the newly constructed portion of Tryon Road at Palace
Garden Way (-Y3-), Ileagnes Road (-Y5-), Grenelle Road (-Y6-) as well as a new connector for access to the
old alignment of Tryon Road (-Y8-). A golf path (-DR1-) is proposed to travel beneath the proposed bridge
over Norfolk Southern Railway. Investigations relating to the —Y2- and —DR1- will be addressed when Bridge
259 is investigated, due to restrictions with access permitting.

The geotechnical investigation was conducted during December 2011 through February 2012 by the Eastern
Regional Office. Hand auger borings and one SPT boring were used during the investigation. Representative
soil samples were collected for visual classification in the field and selected samples were submitted for
laboratory analysis by the Materials and Tests Unit.

The following alignments were investigated. Subsurface profiles and/or cross sections of these alignments are
included in this report.

Line Stations
-L- 19425 to 68+96
-Y2- 10+00 to 16+00

-Y 8- 13475 to 17+00

Areas of Special Geotechnical Interest

1) Highly Plastic Clays: Artificial Fill and Residual clays with high plasticity indices (PI > 25), which
may cause problems during construction, were encountered at the following locations:

Line Stations Offsets (ft)
-L- 29+00 to 32+00 LT toRT
-L- 56+00 to 60+00 LT to RT
-Y 8- 16+50 to 20+00 LT toRT

A discussion of these highly plastic clay soils is located below in the section titled “Soil Properties”.

2) Loose/Soft Soils: Soft or very loose soils (n-value < 4) were encountered on the project and may
impact subgrade or embankment construction. These soils were found at the following locations:

Line Stations Offsets (ft)
-Y§- 18+50 to 20+00 LTtoRT

3) Artificial Fill: Areas of artificial fill are present at the following locations:

Line Station Offset (ft)
-L- 32-+00 to 34+00 LTtoRT

A discussion of these fills is located below in the section titled “Soil Properties”.

4) Construction Debris: The following section was found to contain construction materials and debris
(concrete drainage tiles, etc.):

Line Station Offset (ft)
-L- 53450 to 57400 30LTto 30 RT

A discussion of this material is located below in the section titled “Soil Properties”.

5) Slope Failures: Numerous localized slope failures were observed along the following location:
Line Station Offset (ft)
-Y2- 10+00 to 15+50 60 LT to 60 RT

A discussion of these failures is located below in the section titled “Soil Properties”.

6) Groundwater: Seasonally high groundwater is anticipated at the following location:
Line Stations
-Y8- 17+00 to 21400



7) Detention and Sediment Basins: A construction sediment basin and detention pond is in close
proximity of proposed right of way at the following locations:

Line Station Offset (ft) Within Cut/Fill Extent
-L- 40+50 to 42+20 100 LTto 450 LT No
-L- 58+70 to 61+20 75RTto300LT No

Physiography and Geology

The project is located within the Raleigh and Garner City Limits, in Wake County, North Carolina. The
terrain is impacted by urbanization, but is typically gently rolling. Streams in the area are low flow or
intermittent and are controlled by man-made detention basins and ponds. Drainage in the area is part of the
Neuse River basin. Land use is characterized by a combination of residential and industrial development.

Geologically, the project is located within the Piedmont Physiographic Province. Specifically the site is
located within the Raleigh Belt. Bedrock in this area consists of biotite and amphibolite gneiss and schist.
)

Soil Properties

Soils encountered during this investigation are separated into four categories based on their origin. They
consist of roadway embankment, artificial fill, alluvial, and residual soils.

Roadway Embankment soils are present along the existing roadways on the project and are associated with
Tryon Road. These soils consist of primarily red-brown, medium stiff, moist, sandy and silty clay (A-6, A-7).

Artificial fills are present along the existing roadways on the project and are associated with the construction
of the new portion of Tryon Road. They can be found at each end of the newly constructed alignment. These
‘soils consist of primarily red-brown medium stiff, moist, sandy clay (A-7). Plastic index for this soil is 23.

Alluvial soils are present in the vicinity of small intermediate and perennial streams flowing northeast to
southwest. These soils consist primarily of brown to gray, soft, moist to wet, sandy and silty clay (A-6, A-7-
6) and sandy and clayey silt (A-4). No alluvium was encountered during our investigation.

Residual soils consist of deeply weathered, low to high plasticity, clays (A-6, A-7) that transition to saprolitic,
medium stiff to hard, silts (A-4, A-5). Silts along the project are slightly to moderately micaceous, and may
impact construction. Loose, silty sands (A-2-4) were also encountered at the end of the project. Plastic indices
range from non-plastic to 29.

Weathered rock was encountered at Station 29+03 at an elevation of 319.6 feet (MSL) and consists of gneiss.
Weathered rock outcrop was observed on the north eastern side of the existing railroad bridge at -Y2- Station
12+30, 30 feet left.
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Slope Failures

Several slope failures were noted in the form of escarpments and bulging at the toe of slope along the exiting
cut slopes for the Norfolk Southern Railway line. Existing slopes range from 1.1:1 to 1.4:1 (H:V). In
addition, there are several areas of erosional slope failures due to drainage on the southwestern side of the
existing bridge.

Groundwater

Groundwater was not encountered in the borings performed throughout the project corridor. An area of
potentially seasonably high groundwater is listed in “Areas of Special Geotechnical Interest.” Groundwater
generally occurs 15 feet or greater below the existing ground surface except at the creeks which cross the

project.

Detention and Sediment Basins

Several detention and sediment basins have been constructed in conjunction with the Renaissance Park
development. Ponds were created using earthen dams; or dug ponds to retain sediment from runoff and
drainage during high precipitation events. These ponds are listed by alignment, station, and offset in the
“Areas of Special Geotechnical Interest”. It is anticipated that impact will be minimal to roadway
construction.

Prepared by,

Christina M. Bruinsma, LG
Project Geological Engineer

BULK SAMPLES

The following bulk samples were taken for tests to determine the engineering properties of the soil:
Sample No., Location Depth (ft) Test

BS-1 -L-, 54+00, 80’ LT 0.0-1.0 Resilient Modulus Testing
BS-2 -L-, 26+50, 45’ RT 0.0-1.0 Resilient Modulus Testing
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COMPUTED BY: Herman Edwards DATE 12/2/2013 PROJECT NO. SHEET NO.
CHECKED BY: Craig Mozingo DATE 12/2/2013 U-4432 10F1
EARTHWORK BALANCE SHEET
IN CUBIC YARDS
BEGIN END UNCLASSIFIED ROCK UNDERCUT | UNSUITABLE | SUITABLE TOTAL EARTH ROCK EME'T SELECT ROCK SUITABLE | UNSUITABLE TOTAL
LINE STATION STATION LOCATION | EXCAVATION | EXCAVATION | EXCAVATION EARTH EARTH EMB'T EMBANKMENT EMB'T +% BORROW BORROW WASTE WASTE WASTE WASTE
EXCAVATION | EXCAVATION 20
-L- 19+25.00 TO 27+50,00 LT 114 114 133 133 160 46
- 28+75.00 TO 36+26.00 cL 30 30 4246 4246 5095 5065
-L- 36+25.00 TO 36+75.00 LT 6 6 809 809 971 965
L 19+25.00 TO 27+50.00 RT 59 59 362 362 434 375
L- 35+00,00 TO 38+75.00 RT 23 23 583 583 700 677
TO
Y2- 11+25.00 TO 14+00.00 LT 5326 5326 5326 5326
Y2 10+75.00 TO 13+75.00 RT 6467 6467 6467 6467
-DR1- 11+26.00 TO 14+50,00 cL 7828 7828 7828 7828
TO RT
o) RT
TO RT
'SUBTOTALS NO 1 19853 19853 6133 6133 7360 7128 19621 19621
- 38+75.00 TO 50+75.00 LT 329 329 ) 329 329
- 38+75.00 TO 50+50.00 RT 637 637 6 6 7 630 630
-Y3- 10+15.00 TO 11+75.00 cL 200 200 2 2 2 198 198
-Y3- 12+75.00 TO 13+25.00 cL 21 21 10 10 12 9 9
-Ys- 11+00.00 TO 11+50,00 cL 16 i 16 16 16
-Y5- 12+50.00 TO 15+50.00 cL 254 254 254 254
TO
SUBTOTALS NO?2 1457 1457 18 18 21 1436 1436
L 50+75.00 TO 56+50,00 cL 4147 4147 73 73 88 4059 4059
-L- 56+50.00 TO 60+00.00 LT 798 798 38 38 46 752 752
L 60+00,00 TO 69+00.00 LT 1054 1054 223 223 268 786 786
L 56+50.00 TO 60+00.00 RT 837 837 302 302 362 475 475
L 60+00.00 TO 69+00,00 RT 591 501 561 561 673 82
Y6- 13+25.00 TO 14+25.00 cL 155 155 3 3 4 151 151
-Y8- 13+50.00 TO 21+75.00 cL 219 219 2627 2627 3152 2933
-Yo- 15+50,00 TO 18+02.00 cL 194 194 197 197 236 42
TO
SUBTOTALS NO3 7995 7995 4024 4024 4829 3057 6223 6223
PROJECT SUBTOTALS 29305 29305 10175 10175 12210 10185 27280 27280
LOSS DUE TO CLEAR. & GRUB -4100 -4100 -4100 ~4100
ADDITIONAL UNDERCUT EXCAV.
EST. FOR DRIVEWAYS
EST. FOR PAV'T REMOVAL
ROCK TO REPLACE BORROW
ADJUST FOR ROCK WASTE
WASTE IN LIEU OF BORROW 10185 -10185 10185
SHOULDER CONSTRUCTION
LESS SELECT GRANURAL MAT'L
LESS CLASS IV SUBGRADE STAB. MAT'L
PROJECT TOTALS 25205 25205 10175 10175 12995 12995
REPLACE TOP SOIL BOR. PITS
GRAND TOTALS 25205
SAY 25300
PAVEMENT STRUCTURE VOLUME : 3,653 CUBIC YARDS NOTE: EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT. THESE EARTHWORK QUANTITIES
DRAINAGE DITCH EXCAVATION : 20 CUBIC YARDS ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.
SHOULDER BORROW: 90 CUBIC YARDS
UNDERCUT EXCAVATION : 2260 CUBIC YARDS (Contingency item) NOTE: APPROXIMATE QUANTITIES ONLY. SHOULDER BORROW, FINE GRADING,
SHALLOW UNDERCUT EXCAVATION : 1000 CUBIC YARDS (Contingency Item) CLEARING AND GRUBBING, AND REMOVAL OF EXISTING PAVEMENT WILL BE
CLASS IV SUBGADE STABILIZATION 1950 TONS (Backfill Material To Replace Shallow Undercut Excavation) PAID FOR AT THE CONTRACT LUMP SUM PRICE FOR "GRADING"
SELECT GRANULAR MATERIAL : 2250  |cuBic YARDS  (Contingency item, Class 1i or IlI)
GEOTEXTILE FOR SOIL STABILIZATION : 5250  |SQUARE YARDS  (Contingency ltem)
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