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CAUTION NOTICE

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

REVIEWED OR INSPECTED N RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TA&NSPORTATION,
GEQTECHNICAL ENGINEERING UNIT 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 SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOQUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS 8ETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE N SITU ON-PLACEYTEST DaTA C&N BE
RELIED ON ONLY TO THE DEGREE OF RELIABHITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SQIL MOISTURE CONDITIONS INDICATED IN 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 CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, FRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATC FACTORS.

THE BIDDER OR CONTRACTOR 1S CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLARS

4RE PRELIMNARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER YO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARARTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH IWNOEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TG SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAYE 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 N THE SUBSURFACE INFGRMATION.
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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

34506.L.4 (R-2814C) 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 YIELD LESS THAN

128 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, 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 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
PODRLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY DR 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 WDULD YIELD SPT REFUSAL.
SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.t FOOT PER €8 BLOWS.

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

OF WEATHERED ROCK.
ROCK MATER]ALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AOUIFER - A WATER BERRING FORMATION OR STRATA.

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

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

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

DIEDRICH D-50

EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;

ERSHEHLY SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOLLD YIELD SPT N VALUES > 180
YERY STIFLBAA:SHTY C.GST 1'% MERBCDCED THE SARD LA feTEKTe ROCK (WR) 3 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND _AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION v e 0 CORRSE GRATN TGNEGUS AND METAMORPHIC FOCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILY-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING %200 (> 357 PASSING =200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
) FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP Al | A3 A-2 a4 ]asas A7l aLaz A4 A5 COMPRESSIBILITY gggkcmgg)ﬁLUNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSTTED BY GRAVITY ON SLOPE OR AT BOTTOM
e R ODERATELY COMPRESSIDLE 3o0ID LIWT EouL 76 2150 COFSTAL LAY T ComsTAL PCAIN SESTHENTS. CEMENTED INTO. RGO 807 FaY W7 TIELD e
o NN - . - v EL DIVIDED BY TO
symBOL B85o8eecd SRR HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R T AoTH OF fL MaTERifl. FECOVERED IN THE CORE BARR ToTAL
. PERCENTAGE OF MATERIAL ek =] SHELL BEDS. E1C. i '
# PASSING SILT- WEATHERING IKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
T v I ol R R Y Rk 1 e
M M (R RS 1! 21neR fntriint
, BRIGHT, FEW JOIN OW SLIGHT STAINING.ROCK RINGS UNDER -
* 200 |15 Mx |25 Me|10 Mx|35 nxas mxss mxfas meas e f3s me|3s s SoiLs TRACE OF DRGANIC MATTER 2 - 3% 3-51 TRACE 1-10% FRESH ULk YREGH, CRYSTALS DRIGHT, FEW JOINTS MAY SH " DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITILE ORGANIC MATTER 3- 85y 5 - 12% LITTLE 10 - 20% HAMMER IF CRYSTALLINE. HORIZONTAL.
LoD LIMIT 40 x| 41 M (10 M1 o [4p mx [ mn oo mx[ el 5o 6 wiTH MODERATELY ORGANIC 5-107 12 - 20% SOME 20 - 3% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pIp DIRECTION (DIP AZIMUTH)- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP |18 Mx |18 MX |1 BN [11 #N [10 Mx (18 MX[11 My |31 MN LITTLE OR WiGHLY | HIBHLY ORGANIC Me% y20% HIGHLY 35% AND ABOVE v SLL) S?YSTQES;N R] BEROKETN ::ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
A YSTALLINE NATURE.
GROLP INDEX [) [) @ 4 mux |8 mx |12 mx|16 Mx|No ux]  MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE T0 ONE ANOTHER PARALLEL T0 THE FRACTLRE.
USUAL TYPES|STONE FRAGS.| . | o1\ 1y oR cLavEY sty | cLavey DRGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
OF MAJOR GRAVEL, AND saND| 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.
:r:.e:];\ﬁu S#0 < - MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO pw PERCHED WATER, SATURATED ZONE, DR WATER BEARING STRATA 0D, GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Y EXCELLENT TO GODD FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPDSITED BY
— O—fm[l» SPRING OR SEEP . THE STREAM.
P1OF A-7-5 SUBGROUP IS = LL - 3@ ; P1DOF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY BHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM. - A MAPPABLE GEOLDGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STARDARD RANGE OF UNCDNFINED SeT CPT SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SDUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE CDMPRETS[)SI;EF_Sr;'R)ENGTH 5??3”:;]&%*;@’;’;?;";0 N‘RE’ DT D TEST BORING DESIGNATIONS If_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) (TONS/|
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED : g
CENERALLY VERY LODSE “ SOIL SYMBOL P euser sorns SEVS IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME B oo LIKE RIDGE OR PROJECTION OF ROCK WHDSE THICKNESS 1S SMALL COMPARED 10
CRANUL AR LOOSE 47018 S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MEDIUM DENSE 18 10 38 N7A ARTIFICIAL FILL (AF) OTHER CORE BORING SAMPLE IF_TESTED, YIELDS SPT_N_VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vsgsNgénsa 30 10 50 THAN RORDWAY EMBANKMENT R N T - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT |MOYTLED (MOT.)- JRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
>5e — SAMPLE W 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 & .25 INFERRED SOIL BOUNDARY ™) MONITORING WELL REMAINING. SAPROLITE 15 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
! - - e
GENERALLY SOFT 270 4 2.25 10 0.50 =777 INFERRED ROCK LINE o ZOMETER RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF. TESTED, YIELDS SPT N VALUES < 189 BPF INTERVENING IMPERVIDUS STRATUM,
32'}1;1:? MEg?IJ,TF STIFF g 13 fs 8.5 10 1.2 D NSTALLATION RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RESJ SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
T * V.
(COHESIVE) VERY STIFF 15 T0 38 : 13 f Tre ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK_OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK DUALITY DESCRIBED BY TOTAL LENGTH OF
HARD ) >4 25425  DIP & DIP DIRECTION OF O etaLaTon CBR - CALIFORNIA BEARING ALSD AN EXAMPLE. ROCK SEGMENTS EDUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE
(O~ sPT N-vALUE VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SDIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 1 @ 68 208 270 . SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 0875 0853 SILL - AN INTRUSIVE BODY OF IGNEDUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ggNDggﬁiﬁR:lﬁgEng&:gFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cgz:gs g::fn SILT cLay AR - AUGER REFUSAL HI. - HIGHLY @ - MOISTURE CONTENT ) T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (€08.) (GR2 (CSE. S0 F S0 (s €Ly BT - BORING TERMINATED MED, - MEDIUM vV - VERY MODERATELY ~ CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. SD. . CL.- cLay MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGISY'S PICK. HAND SPECIMENS CAN BE DETACHED SUIP PLANE"
GRAIN MM 365 s 2.8 @25 0.05 8.085 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA, - WEATHERED BY MODERATE BLOWS.
- - STANDARD PENETRATION TEST (PENETRATION RESISTANCE (SPT)- NUMBER OF BLOWS (N OR BPF)OF
SIZE N 12 3 - y .
CSE. - COARSE NP - NON PLASTIC 7/~ UNIT WEIGHT :23[’]”” E:: gg gsgg;i&g"lﬁ(’:;g&“E“gp’s“%si;gg; f‘;é&%&?ﬁﬁi"gzgra5":;%00’;;]&; g?".ﬂ{ A 140 LB. HAMMER FALLING 38 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FODT INTO SDIL WITH
SOIL MOISTURE -~ CORRELATION OF TERMS Ds;r N DIL“T?”E;EERETT:S;O 1esT ER'? - g’;‘ég‘;‘iE ETER TEST “Z4~ ORY UNIT VEIGHT POINT OF A GEOLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
OPT - DYNAMIC PENETRATION MT - UREM . THAN @.1 FODT PER 68 BLOWS.
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION PN oD~ SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC,)- TOYAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
. ' PIECES CAN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FDSS. - FDSSILIFEROUS SL.- SILT, SILTY .
5 C. - FRACTURED, FRACTURES SLI - SLIGHTLY STRATA ROCK GUALITY DESIGNATION (SROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY
(GAT FROM BELOW THE GROUND WATER TaBLE | FRAC. - FRACTURED, vERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T0TAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE
FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL
L L vioumo Limiv SOFT E:‘N&ORRNEAIILN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENCTH OF STRRTA AN EXPRESOED A5 h PERCENTAE.
P,LRAS;]EC SEMISOLID: REQUIRES DRYING TO - TOPSDIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
(‘::ND - WET - 6D ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
LASTIC L. THICKNESS
PLL . PLASTIC LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING IERM N BENCH MARK:
SOLID: AT OR NEAR OPTIMUM MOISTURE ’ auToMaTIC ] MANUAL VERY WIDE MORE THAN 16 FEET :ETCY THI?E(:SEESEDDED 15 - 4 FEET
oM _| OPTIMUM MOISTURE - MOIST - &4 t D CLAY BITS WIDE 3 10 18 FEET HICKLY i -
sL_| SHRINKAGE LIMIT [ wosie e MODERATELY CLOSE 170 3 FEET THINLY BEDDED @.16 - 1.5 FEET ELEVATION: FT.
T o &' CONTINUDUS FLIGHT AUGER CLOSE 0.6 T0 1 FEET VERY THINLY BEDDED 0.63 - 0.16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: X MM b FEEL NOTES:
- DRY - @ [] s VERY CLOSE LESS THAN @.16 FEET
ATTAIN OPTIMUM MDISTURE & HOLLOW AUGERS []e THINLY LAMINATED < 8.008 FEET
PLASTICITY [ come-asc 7] ware Facen FinceR BITS g INDURATION
. —_— FOR SEDIMENTARY ROCKS.INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX PD DRY STRENGTH [} tuss.-corsioe inseRTs )
NONPLASTIC 0-5 VERY LOW CME-550% [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT [ casme [ ws apvancer TR GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 18-25 MEDIUM M 0 :
PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH 0 % - BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR CME-T50 SOUNDING ROD INDLRATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
(] core e DIFFICULT TO BREAK WITH HAMMER,

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

(
D VANE SHEAR TEST
L

SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06
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STATE OF NORTH CAROLINA 1
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA
GOVERNOR SECRETARY
June 2, 2014
STATE PROJECT: 34506.1.4 (R-2814C)
FEDERAL PROJECT: STP-0401(249)
COUNTIES: Wake/Franklin
DESCRIPTION: US 401 from NC 96 to SR 1103
SUBJECT: Geotechnical Report - Inventory - Revised

The Geotechnical Engineering Unit has completed a subsurface investigation for this project and
presents the following inventory. This inventory supersedes the previous one submitted in May of 2013 to
reflect the revisions made to -L- alignment.

Project Description
This project consists of widening existing US 401 to a four-lane roadway (-L-) just north of
Rolesville. The project begins at the intersection of NC 96 and extends northeastward towards Louisburg
for 6.4 miles. Intersections with other existing roads occur as follows from south to north. Moores Pond
Road/Barham Siding Road (SR 2301/SR 2057, -Y2-), Darius Pearce Road (SR 1101, -Y4- & -Y5-), NC 98
(-Y6-), Tarboro Road (SR 1100, -Y7-), Beaver Dam Drive (SR 1827, -Y8-), Castle Drive/Thistle Drive (SR
1803, -Y10-), and Flat Rock Church Road/Clifton Pond Road (SR 1103, -Y11-).

Two S&ME drill crews were contracted to assist in the subsurface investigation during October of
2012. An NCDOT Geotechnical Engineering Unit geologist sampled and logged the borings for one of the
drill crews and an S&ME geotechnical engineer sampled and logged the borings for the other drill crew.
ATV-mounted CME-550X, CME-750, and a track-mounted Diedrich D-50 drill machines were used during
the field investigation. Standard Penetration Tests were performed at selected locations and additional
borings were advanced using continuous flight augers. 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, totaling 6.8 miles, were investigated. Subsurface profiles and/or cross sections of 3)
these alignments are included in this report.

Line Stations
-L- 33+19 to 381+40
-Y4- 21+60 to 24461

-Y5-
-Y6-
-Y11-

Areas of Special Geotechnical Interest

10+00 to 13+20
18+88 to 32435
12450 to 22+50

Highly Plastic Clays: Highly plastic clays (PI > 35) were encountered on the project at the following

2)

locations:

Crystalline Rock: Crystalline rock was encountered in the following continuous intervals:

Line

Shallow Groundwater: Shallow groundwater, which may cause problems during construction, was

encountered in the following area:

Line
1-

Stations

49+40
56+80
117+50
122+50
195400
335400
368+00
372450
380+00
21+70
15+50

120LT & 25 RT

Stations

80+00 to 83+00
105+50 to 109+50
114+00 to 116+00
132400 to 133+50
164+50
185+00 to 188+50
192+00 to 195+50
282+50 to 288+50
298+50 to 301+50
308+00 to 318+00
344400 to 345+50
349+50 to 353+00

Offsets (ft)

46 LT
100 RT
50LT
45 LT
34 RT
S50RT
20 RT
50LT
CL
35 RT

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

Stations Offsets (ft)
310+50 80LT

34506.1.4 (R-2814C)



4)

5)

Ponds: Several ponds occur on or within close proximity of right of way on this project. These were

noted at the following locations:

Line

Water wells: Several water wells were found within or in close proximity to the proposed right of

way at the following location:

Station
54+00 to 57+00
63+50 to 65+75
82+62 to 85+31

143493 to 150+78
240+37 to 241+16
339+80 to 341+98
342+38 to 347+42

Offset (ft)
157 LT to 465 LT

70 LT to 10 RT
22LTt0261 LT
378 RT to 814 RT
215LTto403 LT
377 LT to 280 LT
501 LTto 101 LT

Stations and Offsets (ft)

43+64, 150 RT
49+23, 260 RT
53+45,317 RT

56+33, 5 RT
78+25, 170 RT
119+07, 191 RT
121+64, 233 RT
122+14, 255 RT
141+50, 208 RT
163+08, 97 RT
170+15, 120 RT
173+68, 213 RT
176+43,293 RT
187+87, 196 RT
188+61, 103 RT
190+77, 300 RT
196+20, 122 RT
199+44, 165 RT
209+64, 152 LT
211+23,280 LT
218+25,38 RT
218+63,245 LT
250+51, 127 LT
253+48,32 RT
259+17, 71 RT
260+34, 74 LT
270+59, 53 RT
270+67, 132 RT
271453, 52 RT

-L- 271473, 133 RT
-L- 274+46, 156 LT
-L- 298+73, 107 LT
-L- 299+61, 256 LT
-L- 299+89,94 LT
-L- 302+00, 233 RT
-L- 320+72,45RT
-L- 324+98, 77 RT
-L- 338+98, 74 LT
-L- 339+47,76 LT
-L- 341+59,98 LT
-L- 349+06, 75 RT
-L- 351+14,74 LT
-L- 352+66, 50 RT
-L- 355+80,256 LT
-L- 358+06,581 LT
-L- 359+15,370 RT
-L- 360+00, 504 LT
-L- 361+78, 154 LT
-L- 362+36, 106 LT
-L- 362+82, 172 RT & 256 RT
-L- 363+71,270 RT
-L- 364+02, 223 RT
-L- 366+02, 179 RT
-L- 366+89, 76 LT
-L- 374+85, 100 RT
-L- 379+38, 180 LT

6) Artificial Fill: One area of artificial fill occurs at the following location:

Line
-L- 85+18 to 85+45

Physiography and Geology

SHEET 3A
34506.1.4 (R-2814C)

Offset (ft)
20LTto 198 LT

The project is located in the eastern Piedmont physiographic province of North Carolina. A mixture
of woods, pastures, ponds, and agricultural fields are located along the project corridor. The project corridor
is predominantly rural residential with single family homes and farm buildings located adjacent to the
corridor. Topography along the project is moderately rolling with several steep slopes that approach stream
crossings with existing culverts. The streams flow from left to right across the —L- alignment. The existing
US 401 closely follows topography with some major cut and fill sections.

The entire project is underlain by the Rolesville Batholith Granite of the Raleigh Belt. This plutonic
body of rock is resistant to weathering and is often present at, or very near, the ground surface. Crystalline
granitic bedrock outcrops in some areas along the project, especially in the major existing road cuts.

Soil Properties

Soils encountered at the project site include artificial fill, roadway embankment, residual, and

alluvial sediments.



SHEET 3B
34506.1.4 (R-2814C)

from south to north, the first culvert on the project is located near -L- Sta. 107+00. This culvert crosses over

Roadway Embankment soils are present along the existing roadways on the project. These soils the Little River. Here there is a drainage and wetland area upstream that occurs from -L- Sta. 105+00 to
consist of tan, brown, orange and gray, loose to medium dense, moist, silty sand (A-2-4), and red and 110+00 (left). The water appears to be less than three feet deep with a clayey bottom. This area of standing
orange, medium to very stiff, moist, sandy clay (A-6) and silty clay (A-7-6). They are derived from the water is in a fill section. The next culvert crosses over a tributary to Little River near -L- Sta. 137+00. This
residual soils encountered near the embankments on the project. same stream passes under NC 98 just to the north through another culvert near -Y6- Sta. 22+00. The next

culvert is located near -L- Sta. 168+00 and crosses over a small stream. Another culvert is located near -L-

Artificial Fill soils are present in one area of the project. This area is listed under “Areas of Special Sta. 284+00 and crosses a tributary to Crooked Creek. There is a standing body of water upstream of this
Geotechnical Interest.” A small area of artificial fill is located along a pond dam at -L- Sta. 85+18 to culvert that has a breeched earth dam and beaver dam beneath it. This body of water is outside of proposed
85+45, and consists of orange and gray, stiff, moist, silty clay and sandy clay (A-7-6, A-6), and gray, construction. The last culvert is located near -L- Sta. 315+00 and crosses over Crooked Creek.

dense, moist, sand (A-3). These materials are related to the existing embankment and ditch cut.

Alluvial soils are present in the vicinity of all stream crossings with the major areas being in the
floodplains of Crooked Creek and Little River. These soils consist primarily of gray, brown, tan and
orange, soft to medium stiff, moist to wet, sandy and silty clay (A-6, A-7-6) and very loose to medium
dense, moist to saturated, silty sand, clayey sand and coarse sand (A-2-4, A-3, A-2-6). Alluvial soils also
occur in one pond within the project corridor.
Prepared By,
The residual soils are derived from the in place weathering of the Pre-Mesozoic basement materials.
These soils consist of tan, orange, gray, and brown, very soft to hard, moist to wet, sandy and silty clay, and 4 ‘w{{ {? “"K
highly plastic, silty clay (A-6, A-7-6). The sandy clays and silty clays exhibit low to high plastic indices
ranging from 11 to 45.
Jarett Swartley
Rock Properties Project Geological Engineer
Weathered rock and crystalline rock occur throughout the project. The weathered rock is derived
from the underlying Roseville Granite bedrock and ranges from inches to 15 feet or more in thickness.
Crystalline rock occurs as surface outcrops in some locations. In most of the major road cuts crystalline and
weathered rock can be seen and usually occurs at or near the ground surface. Discontinuous lenses of
weathered rock at depth were seen in some locations and may occur in other areas that were not
investigated.

Groundwater
Groundwater was encountered in about half of the borings throughout the project corridor. Areas
that exhibit high groundwater are discussed in “Areas of Special Geotechnical Interest.” Groundwater is
generally shallow across the low lying areas of the project and generally occurs within 9.0 feet of the ground
surface. Groundwater was not present in most of the borings done in upland areas.

Ponds
Several ponds are present on or near the project right of way. These ponds are listed by alignment,
station, and offsets in the “Areas of Special Geotechnical Interest”. One pond along the project left of -L-
Sta. 84400 is located within the construction limits beneath a fill section. The water is 5 to 6 feet deep in its
center and has a sandy and clayey bottom. The other ponds noted in the “Areas of Special Geotechnical
Interest” lie relatively close to the project corridor but should have no negative impact on them due to
construction.

Culverts
There are six existing culverts that are located along the project. Five of them are along US 401 (-L-) and
one is along NC 98 (-Y6-). All streams and rivers flow from left to right across the -L- alignment. Heading
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56
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