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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPQSE OF STUDY, PLANNING AND DESIGN, 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,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS. ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL 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, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, 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 TQ THE TYPE OF MATERIALS AND 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 THE
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.

NOTES
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

U-5724

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

I
CONSI

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
NETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT

S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

STENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. 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 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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.

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

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.

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS RCANC MTERLS MINERAL OGICAL COMPOSITION p— FINE 70 COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAss. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P el =2 ey ot [ a5 [ | o7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. E?ﬂsi.ocgggzgé SE:LS;L. f}g}a e CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS.  [A-l-a [ A-lb e COMPRESSIBILITY :UN-CRVSFIALL[NE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
oo Bosogeosegia SLIGHTLY COMPRESSIBLE L <3l OCK INCR) == ROCK_TYPE INCLUDES PHYLLITE, SLATE. SINDSTONE, ETC. OF SLOPE.
Bogodosoodissss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
668595888 CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH O- CORE RUN AND EXPRESSED AS A PERCENTAGE.
' PERCENTAGE OF MATERIA P ————1 SHELL BEDS.ETC.
o150 Mx L WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.z?a ‘ﬁ":; gg ":: fg:’)‘( GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
- ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER R
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 207 .
PASSING *4
i ~ Lo wn| ot 4o x| ot o] 40 x| 1 w40 w| a1 SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 T e o L D e e e ey o™ I PN | DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX N |10 x (10 Mx | 10N [ 1 v [ 10 Mx |1 x| 1w [ 1M LITILE OR HIGHLY HIGHLY ORGANIC > 187 > 207 HIGHLY 357 AND ABOVE ' OF A CRYSTALLINE NATURE : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
MODERATE )
CROWP INOEX | @ 0 3 ame | 8mx 12 Mx[i6 ux|no mx AMOUNTS OF ORCANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P P ZPu PERCHED WATER, SATURATED ZONE.,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
25 SUBCRADE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE O—flﬂﬂ— Bﬂ.: ﬁgégs :ch:R HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
SPRING OR SEEP . e
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRVATION (P - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN Tre
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE oS OF PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY L 00SE 1010 SOIL SYMBOL Qm our TEST BORING O e e TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. =
GRANULAR MEDIUM DENSE 12 T0 30 N/A IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
ARTIFICIAL FILL (AF)OTHER CONE PENETROMETER TR ST e S R e USUALLY INDICA .
NON-CORESIVE) DENSE 39 T0 50 TN FoAGMAY EvBanvin] D) AUGER BORING @ x5 VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 =777=/77= INFERRED ROCK LINE (O MONITORING WELL $’ WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS *
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - o gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 N o e 8 e oo HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
COARSE FINE SHALLOW (] UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL 10 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
R X
e e CReve- SAND SAND o il UNDERCUT ACCEPTABLE DEGRADABLE ROCK MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
- - - (CSE. SD.) (F_sD.) - - ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr by aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED USUALLY LIQUID: VERY WET. USUALLY OPT - DYNAMIC PENETRATION TEST  SaP. - 2‘“"‘0';”“ S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
y \ e - Yoo ReTIO SD. - SenD. SanDY S5 7 SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN @ STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LI0UID LIMIT FosS. - F FER o sLiomLY SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pastic [T 05S. - FOSSILIPEROUS L1 - SLIGHTL RS - Rock FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL 1 PLASTIC LIMIT HL. - HIGHLY v - VERY RaTIo TERM e s cy o THICKESS BORING ELEVATIONS TAKEN FROM U5724_Is_tin.tin DATED 10/2016
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE H VERY THICKLY K
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
- X . HEAT, LETC.
LASTICITY INDEX (P11 DRY STRENGTH [] cMe-ss0 [[] wero Facen FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION |:U ;:IZGH:F;I:ENLTEGEZ S:;::l:‘:MBE\; oii“i’;:zz HEAT, PRESSURE, ETC
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE :
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST E cosivs [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone *STEEL TEETH HAND. AUGER BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
BK-51 U [] souome rop INDURATED DIFFICULT TO BREAK WITH HAMMER,
[] core BT [] vane seear TeST

DATE: 1-XX-17




DocuSign Envelope ID: 988F303A-DEBD-4D38-A38-DBECIE29AB37 N\
S| [ sec stEeT 14 For mmpEX OF SeeTs are aTe onasecr srsnence vo. = | =
z O A P e e STATE OF NORTH CAROLINA N.C. U-5724 3|21

‘; STATE PROJ.NO. F.A.PROJ.NO. DESCRIPTION
§l. el 4 DIVISION OF HIGHWAYS AT N ERTE] re
N @
lb? ‘ WAYNE COUNTY

DOCUMENT NOT CONSIDERED FINAL
.. UNLESS ALL SIGNATURES COMPLETED
INCOMPLETE PLANS
&4 LOCATION: SR 1560 (ROYALL AVENUE) FROM NORTH PARK DRIVE TO US I3 DO NOT USE FOR R/W_ACOUISITION
U (BERKELEY BOULEVARD) AND SR 1709 (CENTRAL HEIGHTS ROAD)
— Lq FROM US I3 (BERKELEY BOULEVARD) TO SR 1711 (OAK FOREST ROAD)
3 TYPE OF WORK: GRADING, DRAINAGE, PAVING, CULVERT, SIGNALS AND SIGNING
Vg
Ej * '
END CONSTRUCTION
g 7 , %  Note: Notto Scale “Y2- 5ta.56+76.57
Py VICINITY MAP ‘
55
00 N
|
7 zZZ
BEGIN STATE TIP PRO.
BEGIN CONSTRUCTION -L- SR 1703
-L- STA 1443100 CENTRAL HEGHTS|RD 1 syow HILL —
D STATE TIP _PROJECT U-5724
D CONSTRUCT IO/
-L- POT STA 58+82.00
Lo
&S
N
NCDOT CONTACT: JERRY PAGE @éé
DIVISION 4, PROJECT MANAGER
(252) 237-6164
 TRAFFIC SIGNAL
— CLEARING ON THIS PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY METHOD . ?)4‘;'26 L N Se%gzgggg ON
A PORTION OF THIS PROJECT IS WITHIN THE MUNICIPAL BOUNDARIES OF THE CITY OF GOLDSBORO. a.
o A PORTION OF THIS PROJECT IS WITHIN THE RIGHT -OF -WAY OF NORFOLK SOUTHERN RAILROAD.
H \THIS IS A PARTIAL CONTROLLLED-ACCESS PROJECT WITH ACCESS BEING LIMITED TO POINTS AS SHOWN ON THE PLANS. y
Y Y Y - Y Y N\
Q GRAPHIC SCALES DESIGN DATA PROJECT LENGTH PLANS PREPARED FOR |(|m|ey »Horn FYDRAULICS ENGINEER STHTE B NORTT v
e 50 25 0 50 100 AADT 2016 = 9,300 THE NCDOT BY:
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www.falconengineers.com

May 29, 2019

www.FalconEngineers.com

1210 Trinity Road, Suite 110 | Cary, North Carolina 27513 | T 919.871.0800

SHEET 3A
54016.1.FR1 (U-5724)

WBS: 54016.1.FR1

TIP: U-5724

COUNTY: Wayne

DESCRIPTION: Realignment of SR 1709 (Central Heights Road) at Berkeley
Boulevard

SUBJECT: Roadway Subsurface Investigation — Inventory

PROJECT DESCRIPTION

This project consists of approximately 2.5 miles of proposed new grading, realignment,
new roadway and widening in Wayne County, North Carolina. Central Heights Road
will be realigned to the north side of the Norfolk Southern Railroad track to avoid
crossing over the tracks and improve traffic flow. Included in the realignment will be the
extension of Fallin Boulevard from US 13 (Berkeley Road) to Oak Forest Road. Tie-ins and
minor improvements to -Y- lines and small drives are also included at various locations.

The investigation was conducted between September 215t and 26", 2016 in general
accordance with our Proposal to Provide Geotechnical Engineering Services, dated
November 9, 2015. The recommendations provided in this report are based solely on
our site reconnaissance, soil test borings and laboratory test data, engineering
evaluation of these data, and generally accepted soil and foundation engineering
practices and principles.

A total of forty-one (41) Standard Penetration Test (SPT) borings were drilled for the
proposed roadway alignments. All SPT borings were drilled using a BK-51 drill rig
equipped with 2 VY-inch inside diameter hollow-stem augers and an automatic
hammer. Thirteen (13) additional hand auger borings were performed along the
proposed alignments where Uutilities, vegetation, and/or topographical features
restricted driling access. At each location, a hand auger Rod Sounding was performed
using equipment meeting NCDOT specifications, consisting of 5 foot long sections of 2
inch diameter, smooth steel rods, % inch diameter steel couplers, and an approximately
16 pound slide hammer with a 30 inch maximum drop height. The number of hammer
drops required to drive the rod one foot were recorded as the increment blow count.
Representative soil samples, collected with a split-barrel sampler or hand auger, were
selected for laboratory testing to verify visual field classifications. In addition, bulk
samples were collected for standard Proctor compaction and California Bearing Ratio
testing.
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The following alignments, totaling approximately 2.0 miles were explicitly investigated.

Alignment Station (ft

-L- (Royall Ave. /Central Heights Rd.) 14+31 — 58+82
-Y2- (Fallin Boulevard) 10+29 — 56+76
-Y3- (US 17) 10+32 - 25+58
-Yé6- (Service Road 2) 10+20 - 14+09

AREAS OF SPECIAL GEOTECHNICAL INTEREST

I.  The following locations contain very soft/very loose soils with a SPT N-value or
Sounding Rod blows per foot less than 4 near the ground surface:

Station (ft Alignment
25+00 -L-

32+00 -L-

44+00 -L-

49+00 - 55+00 -L-

27+00 - 37+00 -Y2-

43+00 - 46+00 -Y2-

Il.  Shallow ground water was encountered along a majority of the project and may
cause groundwater related stability problems during construction.

lll.  The following section contains organic soils which have the potential to cause
embankment/subgrade and/or slope stability problems during construction:

Station (ft Alignment
50+50 to 53+50 -L-

www.FalconEngineers.com

1210 Trinity Road, Suite 110 | Cary, North Carolina 27513 | T 919.871.0800

SHEET 3B
54016.1.FR1 (U-5724)

PHYSIOGRAPHY AND GEOLOGY

The project site is in the Coastal Plain Physiographic Province of North Carolina.
According to the Geologic Map of North Carolina (1985), the site is underlain by a single
major geologic unit in the Coastal Plain Physiographic Provence. The primary unit is the
Black Creek Formation (Kb) of the Cretaceous Period.

The Black Creek Formation is noted to consist of clay, gray to black, lignitic; containing
thin beds and laminae of fine-grained micaceous sand and thick lenses of cross-
bedded sand. Glauconitic, fossiliferous clayey sand lenses in upper part.

Existing site topography is very flat in the general project vicinity, typical of this region of
the Coastal Plain. Drainage swales and ditches parallel existing roadway alignments,
and carry roadway drainage toward various natural drainage features. Much of the
site is surrounded by residential, agricultural, and commercial properties. The new road
construction will occur predominantly in agricultural fields with various sections through
or abutting existing residential and commercial land uses.

SOIL PROPERTIES

Soils encountered along the project corridor consist of Roadway Embankment fills and
Undivided Coastal Plain sails.

Existing pavement was encountered and consisted of bituminous concrete with an
average thickness of 0.3 feet. Some areas of the pavement were underlain by
Aggregate Base Course material varying in thickness from 0.6 to 0.7 feet.

Roadway Embankment soils were encountered at the ground surface beneath and
adjacent to existing roadways. These consist of up to 4.4 feet of moist to saturated, very
loose to dense, clayey, silty and clean sands (A-1-b, A-2-4).

Undivided Coastal Plain soils were encountered beneath the Roadway Embankment
fills, or at the ground surface outside of existing embankment footprints. These soils
consist of moist to saturated, very loose to dense, sands and silts (A-1-b, A-2-4, A-2-6, A-
3) with trace to little organics and moist to saturated, very soft to soft, sandy silt and clay
(A-4, A-6).

Cultivated soils were encountered in agricultural fields at the ground surface along the
proposed roadway extension of Fallin Boulevard to depths of 1.0 feet. The cultivated
soils were visually observed to contain only trace organics. However, areas with larger
amounts of organic content may be present.
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GROUNDWATER PROPERTIES

Groundwater levels were measured at the time of boring completion, and in some
cases after a waiting period of at least 24 hours. Borings drilled within and in close
proximity to existing roadways, and within residential areas were backfilled immediately
after completion due to safety considerations.

Numerous unnamed ditches drain the site to the west into Stoney Creek.

Detailed groundwater measurements are included in the afttached subsurface profiles
and noted areas of shallow groundwater are included in the Areas of Special
Geotechnical Interest earlier in this report.

ADDITIONAL LABORATORY TESTING

The following bulk samples were obtained:

Sample Location Depth (ft) Test

BS-1 27+81, 43'LT, -L- 0.0-5.0 California Bearing Ratio, Standard Proctor
BS-2 43+99, 34'LT, -L- 0.0-5.0 California Bearing Ratio, Standard Proctor
BS-3 53+00, CL, -Y2- 1.0-5.0 California Bearing Ratio, Standard Proctor
BS-4 17+56, CL, -Y3- 0.0-5.0 California Bearing Ratio, Standard Proctor

Classification test results for bulk samples are included in the subsurface profiles and
cross sections and Standard Proctor and California Bearing Ratio (CBR) data is
aftached in the Appendix.

www.FalconEngineers.com

1210 Trinity Road, Suite 110 | Cary, North Carolina 27513 | T 919.871.0800

SHEET 3C
54016.1.FR1 (U-5724)

CLOSING

Falcon appreciates the opportunity to have provided our geotechnical engineering
services for the above referenced project. If you have any questions concerning the
contents of this report or need additional information, please do not hesitate to contact
our office.

FALCON ENGINEERING, INC.

Report Prepared By: Report Reviewed By:
W. Scott Hunsberger, PE Jeremy R. Hamm, PE
Geotechnical Engineer Geotechnical Engineering Manager
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g - PROJECT REFERENCE NO. SHEET NO.
3 U-5724 Il
E Klmley))) Horn ROADWAY DESIGN HYDRAULICS
) . . . . . . . ) . . . . . . . . . . . ! ! O ENGINEER ENGINEER
,,,,,,,, P.O. BOX 33068 e RALEIGH, N.C. 27636-3068
INCOMPLEITE PLANS
DO NOT USE FOR R/ W ACQUISITION
' BEGIN MILLING AND' RESURFAC/NG : : : : : : : : : : : :
! ! ! ! ! ! ! ! ~L= STA 13+50.00 - ! ! ! ! ! ! ! ! ! ! ! ! ! !
,,,,,,,, S R S S T T A I 13 TOEX/ST PAVEMENT DOCUMENT NOT CONSIDERED FINAL
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' UNLESS ALL SIGNATURES COMPLETED
- END M/LL/NG AND RESURF AC/NG
BEGIN GRADE ‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, =L= STAISH00.00 .
. . . . . . . . . . ELEV = 11283 . .
o : : : : : : : : : : : : 'PROPOSED

3 3 3 3 3 3 3 3 3 3 3 1 GRADE ; ; ; ; ; ; ; ; ; ; ; ; ;
125 A S S - S A A AR R AR A S S P A A A A S S - S A -125

. . . . . . . . . . . . . . . EX/STING . . . . . . . . .

: GROUND : L1
3 370LT 33 LT

N5 T 34” T S S L S 15,
: .% : : : w0

! ! ! ! ! ! ! ! ! ! ! ! : : ucP:TAN BROWN ORANGE AND: - 2 ! ! ! Y ‘ ‘ ; ‘ ‘ ‘

105 ! ! ! ! ! ! ! ! ! ! ! ! 314~ GRAY,MOIST TO SAT, s : : ! o6 : : 105
e R R R SRR SRR SRR P SR SRR SRR S BT ™ - V.LOOSE TO MED.DENSE: - DRY “(Q9716y "~~~ e SRR BT UCP: TAN BROWN -ORANGE -AND -DRY- (09/l6)~: ——————— SRR
FIA CLAYEY AND SILTY SAND BT ; ; ; FIAD - GRAY,MOIST TO SAT., BT ! ! !
IAD ‘ ‘ ! ! ! 'V.LOOSE TO MED.DENSE,

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! | CLAVEY AND SILTY SAND ! ! ! !
95 e e e SR SR SR S ST S S ST ST TN S P PP SR e R e e e SR SR SR 95
85 L L S o R S o o o S S o ST SR U S S L L L S o R S . 85 |

: ! : : : : : : : : : : L ROYALL AVE : : : : : ! : ‘ ‘ ‘ ‘ :

: : : : : : : : : : : : : : : : : : : SEE SHEET NO.4 FOR -L- PLAN :

10 1 12 13 14 15 16 17 18 19 20 21 22 23

‘ ‘ ‘ ‘ ‘ ‘ ‘ SOIL TEST RESULTS
,,,,,,,, S e S S S N 7117727 DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %

' ' ' ' ' ' ' OFFSET STATION LL.| PIL ' ' ' ' ' ' ' ' '

' ' ' ' ' ' ' NO. INTERVAL CLASS. C.SAND | F. SAND | SILT CLAY 10 40 200 |MOISTURE| ORGANIC ' ' ' ' ' ' ' ' '

S-1 33 FT LT 24407 0.9-2.5" A-3 19 5 - - - - - - 210 9.1 -

BS-1 43 FT LT 27481 0.0-5.0° A-1-b ND | NP - - - - - - 4.3 5.7 -

S-2 45 FT LT 32400 1.0-3.2° A-2-4 23 8 - - — — - — 27.6 12.8 —
-L-STA 25+74.73 = 1 : o

: : : : : : : . [V STA 26#308 : : gggDPESED : : : : : : : : : : : : : : :
"""" N 121 i L S S S S R AR AR
U2 AN AN A S S S AN SN R S - EwSTMG— S S S S AN AN 125

r azur 3 3 3 3 3 o L oo 3 3 ‘ ‘ ‘ ‘ ‘ ‘
3 3 3 3 “53 o 3 M 1 L 4siLT
o — ‘\_7 - ~— _____________’__ """ A S
TAN BROWN ORANGE AND Y= TAN_BRONN ORMGE AND GRAY. —E: : UCP: TAV BROWN ORANGE AND UCP: TAN BROWN ORANGE AND
j j wP‘GRAY MOIST TO SAT. 2 BERKELEY ‘ 1”’ MOIST TO SAT. @R : ‘ ge GRAY.MOIST TQ SAT., . GRAY.MOIST TO SAT. . ‘ ‘
o 105 . V.LOOSE TO MED.DENSE. DRY (09 /16 - BLVD d V.LOOSE TO MED.DENSE. : . . ' 0/8  V.LOOSE TO ' MED.DENSE. V.LOOSE TO'MED.DENSE. BT ' 105
MR B DRY.. éo‘-’/lﬁ’ CLAYEY MND 'SILTY- SAND - - - BT 1 R CRE R DR'Y"(0'97[6')"CLAYEY'AND'SIL’TY'SAND"”I"'*Z A BL...... CWEYANDS'LTYSAND ————— CLAYEY .AND SILTY. SAND. . . . .. . .5 ERREREEE e
! ! ! ! ! BT ! ! ! ! ! ! ! ! ! ! ! !
‘ FIAD‘ ‘ : : f : : : : : : : : : : : : : :

! ! ! ! ! ! ! ! | BEGIN GRADE . : ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
B SRR preee S END GRADE SR S - STAZIMTZT e AR A proeeee P AR SRR preee e e e e 93

‘ ‘ ‘ ‘ —L- STA 26+318/ ‘ ‘ -YI- STA 26+33.50 (37. 35' RT) : : : : :

o -YI+ STA 2549249 (37.66' Lr . ELEV. = 1543 .

4 1 1 1 ‘ ELEV = 11492 ‘ 1 1 END RESURFAC/NG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

il 8 e e ... BEGIN RESURFACING .. ... ST e AN, H s AR T e S e SR e e e SR SR SR -85
‘ SEE SHEET NO.5 FOR -L- PLAN

® f f f .
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g - PROJECT REFERENCE NO. SHEET NO.
> U-5724 12
S Klmley))) Horn ROADWAY DESIGN HYDRAULICS
. . . . . . . . . O ENGINEER ENGINEER
,,,,,,,, : : . il .ll..i....i...._..i_...._..._...| PO.BOX 33068 + RALEIGH,N.C.27636-3068
-L- + (I “RT) ! ! ! ! ! ! : : : ! : : ‘ ‘ ! !
ELEV 5_ /I3.87' : . . . . . . . . . . . . : : : . Iggﬁ? 1:!151? l];éREIRT/]% AIC)OLUI‘:TEINS
‘ SOIL TEST RESULTS ‘ ‘ ‘ ‘
rrrrrrrr 1 A N ) Y727 DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % Ctioi.i.......|  DOCUMENT NOT CONSIDERED FINAL
! ! ! ! ! ! ! | o OFFSET | STATION | | ppya, cass. | M| Pl e sanD [ msanp| sir | ciar | 1o 40 | 200 |MOISTURE| ORGANIC ! ! ! ! ‘ ‘ ‘
! BS2 | A FT LT | 43+99 0.0-50" A24d 7] 3 - - - - —_ | 200 438 .
! SS-3 | 46 FT LT | 47+98 10725 Ad 81 6 - - - - - - 365 115 -
"""""""""""""""""" W:GRAYANDBROIINMOISTTOWETMEDSTfFFSANDYSfLT
125 0 S S S O S O O S SRR SRS PROPOSED— | . il 125
. . GRADE
45 LT 44 LT 19°LT :
N5 S S S S Y, e 115.
———_——= —_—— e —— ~—_——_——— es : ‘ ‘ -
=, e S s e 2N | T
; ‘ ; T ] © MOIST TQ SAT. ‘ ©—F uer, Tav BROWN ORANGE UCP: TAN BROWN. ORANGE 3 ; ; ; : UCP: TAN_BROWN ORANGE j j
105 L Lo FAD - . .V.LOOSE . TO. MED.DENSE.. . - - - W—psd WHITETAN AND GRAY, . = B8 ..ol oo S kg WHITE -TAN .0ND GRAY, . . ©- ‘ ‘ ‘ ... WHITE-TAN AND GRAY. . . . . L .. 105, |
' ' ' AD " SILTY SAND @ © MOIST TO SAT, T MOIST TO SAT. 2 : ' ' * MOIST TO SAT, ' '
‘ ‘ ‘ ‘ ‘ ‘ ‘ BT . V.LOOSE TO MED.DENSE. B V.LOOSE TO MED.DENSE. ! V.LOOSE.SAND
‘ ‘ ‘ ‘ ‘ ‘ ‘ FIAD | SILTY SAWD ‘ FIAD SILTY SAND. ‘ ‘ :
95 e e e SR SR SR S SR S SR ExsTivG— - TN S P PP SR e R e R R s TR SR 95
: : : : : : : : : ‘ ‘ GROUND ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
85 . ... L SR S S S S S S S S - U S o S o L SR S S S S .85
: : : : : : : : : : : L CENTRAL HE/GHTS RD : : : : : : ‘ ‘ ‘ ‘ :
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SEE SHEET NO.6 FOR -L- PLAN ‘
37 38 39 40 141 42 43 44 45 46 47 48 49
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
OFFSET | STATION LL| PL
NO. INTERVAL CLASS. C.SAND [ F.SAND| SILT | crAYy | 10 | 40 [ 200 |MOISTURE| ORGANIC
‘ ‘ ‘ ‘ S5« 42 FT LT 52+00 10-2.5 - - | - - - -1 - - -1 - - 4 ‘ ‘ ‘ ‘ ‘ ‘ 3 3 3 3 3
"""" rieeeiieeee st (B UCPy GRAY AND BROWNMOIST “TO WET MED. STIFF,SANDY - SILT~ -1 = ===l sl
‘ ‘ ! ! R T, ITH LITTLE ORGANIC MATTER ‘
©UCP:B OWN.WET.V,LOOSE,SAND WITH LITTLE ORGANIC MATTE : : : : : : : : : :  END GRADE
. . . . I I I I _ . . . . . . . . . -L- 5TA58+O0.00
,,,,,,,, Pﬁoposm—%;wrwgmr
O I -7 N 1= 70 RXeT PATEN
125 S SO A AR S S A A A A A O S A S A SR A S S S S A - 125
: : 2L : ; 4 LT 49{RT
: 461 LT : 554 : 34°LT | 9
— N5 .. S S S — —_— —_— S S——— ———— | — b S 115
=T TN . —_,—\‘- . .
s Dby B GE
: ' UCP; TAN BRGVN ORANGE . UCP: TAN BROWN ORANGE ~ . ®
2105 ... WHITE-TAN AND GRAY. i EXISTING — . (@)— - . _WHITE-TAN_AND. GRAY. X' : : - T T T MaisT TO SAT,,,,:,,,, e 105..
L MOIST TO'SAT. @ GROUND 3 U MOIST TO SAT, o @i ; ; ; ‘ .7 V.LOOSE,SAND """ BT
| V.LOOSE.SAND 3 BT 3 V.LOOSE, SAND ‘ FAD
g . F|AD ! '
T R S A A 95 |
85 ... L ST S U U S S S S S - U S U S o L ST S U U S .85 .
: : : : : : : : : : : L CENTRAL HE/GHTS RD : : : : : : ‘ ‘ ‘ ‘ :
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SEE SHEET NO.7 FOR -L- PLAN ‘
g
@ 49 50 51 52 53 54 55 56 57 58 59 60
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g - PROJECT REFERENCE NO. SHEET NO.
3 KI I H U-5724 3
S m ey))) Orn ROADWAY DESIGN HYDRAULICS
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ©w ENGINEER ENGINEER
,,,,,,,, T e T S I T T T T I T I T e I IR P.O. BOX 33068 e RALEIGH, N.C. 27636-3068
INCOMPLE[TE PLANS
DO NOT USE FOR R/ W ACQUISITION
SOIL TEST RESULTS
: : : : : : SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % ‘ ‘ ‘ ‘ ‘ ‘
—————— | g, | OFFSET | STATION |y, crass. || P [CSAND [FsaND| SIT | CIAY | 10 | 40 | 200 |MOISTURE| ORGANIC | -~~~ -%--- -~~~ -%-~----i--....................|  DOCUMENTNOT CONSIDERED FINAL
. . . . . . SS-8 5 FT RT 12+00 1.0-2.5 A-1-b 15 | NP - - - - 67 48 18 3.9 - . . . . . . ” ” ”
SS-9 5 FT RT 16+00 1.0-2.5 A-24 25 9 - - - - 97 66 23 13.7 -
,,,,,,,,,,,,,,,,,,, ¥ ,’?55’_’!5%’,;"4,’5+2899,,,3,,,,,,,,,3,,,,,,,,@warﬂwfvmwwrMoﬁwwafsr,m%,T,O,M,E,DD,EN,SE,C,LAY,E!,MD,,S/,LTY,,S,Aﬂ,oWH,,TR@E,GRAVEL,,L,,,,,,,i,,,,,,,,i,,,,,,,,i,,,,,,,,3,,,,,,,,,3,,,,,,,,,3,,,,,,,,,3,,,,,,,,,3,,,,,,,,,3,,,,,,,,,3,,,,,,,,,3,,,,,,,,,
& | ELEv = w77 : : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
— % | TIE TO ExIST PVMT
. . Lu . . . . . . . . . . . . . . . . . . . . . . . . .
"]25”3' """" SR S S S o o o o PROPUSED """" T T e A o f’ """" o o S S S o 3”'125”'
I : : : : : : : | GRADE : : : : : : : : : : : : : : :
: PAVEMENT — | PAVEMENT !
N 5'R : RT ‘ : 5'RT
L T R PREEE Gee] S S S AR R S e e SRR 115
R ot & + T ey ikl B O P =
I . ] ‘ : P {™" uces Tan_BROWN AND GRAY,
105, o 1 ——rw‘zgysﬁﬁ%”%AﬁD—GR”—rr : —pi: ‘ —EHE- - MOIST TO AT, - - -
@_ 33 V.LOOSE TO MED.DENSE., titi: ' ' V. LOOSE T0 MED DENSE (H—=E - "V.LOOSE TO MED.DENSE,
BT 'SILTY AND CLAYEY SAND BT SILTY AND CLAYEY SAND BT ' SILTY AND .CLAYEY SAND
FIAD ! ! ! FIAD ! FIAD !
B A A B S S O A R 95|

P E o ou roReST FOWO o

SEE SHEET} NO.8 FOR -re- PL}AN

10 1 12 13 14 15 16 17 18 19 20
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SOIL TEST RESULTS —yz—srA29+jo,6_
_ . - : : : : -NCRR- STA 2141682 .
SAMPLE OFFSET STATION DEPTH AASHTO il p1 % BY WEIGHT % PASSING (SIEVES) % % : : : : EL EV . 5 2, :
NO. INTERVAL CLASS. C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE| ORGANIC : : : :
' ' ' SS-10 6 FT RT 22400 1.0-2.5° A-2-4 21 6 - - - - 96 60 18 13.1 —
,,,,,,,, SS-11 0 28+ 00 1.0-2.5° A-2-4 22 5 - — — — 99 66 19 %Q’.G —
‘ ROADWAY EMBANKMENT; ORANGE TAN GRAY AND: BROWN MOIST LOOSE T0 MED. DENSE SILTY SAND ‘ ‘ ‘ ‘ | | 3
‘ RAILROAD EBANKMENT ! ! ! ! ! ! ! ! ! v ! ! ! ' ‘ ‘ ‘ ‘ ‘
| | | > | | | | | | | | PROPOSED! | | S | | | PROPOSED— | | | |
125 0. e . PROPOSED ,,,,,,,,, e e e IS [ [ e . : : : ! : . e e ... .GRADE.. ... | .. e e e e 125
: : : GRADE ! : : ‘ : : : ! : : : : : : : ! ! ! !

§|

: : : TAN. BRON AND
‘ ‘ e —_ - - - ‘ "5 N GRAY,MOIST TO.
105 ‘ | | p.. @ EXISTING .® " B GEsi ® i 105
S0 . . UCP:. TAN. BROWN . AND . . (D—53 . EXISTING —_ .. .. o ey Ll LY A . er @)y—keed o=k G MELLDEASC, ST A T S S S A ..
! ! " ‘GRAY,MOIST TO SAT.' ) ; " AND: CLAYEY SAND :
© V.LOOSE TO MED.DENSE. ‘ BT
g | SILTY AND CLAYEY SAND FIAD
= ! ! NCRR RIGHT ‘
o T O = L S S S D e ——————M]ZMSM_TF" 95|
B —YZ OAK FOREST ROAD rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr S S S 8.
SEE SHEETf NO.9 FOR -r2- PL}AN
®» ' ' ' .
o
3
®

20 2] 22 23 24 25 26 27 28 29 30 31 32 33
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g - PROJECT REFERENCE NO. SHEET NO.
3 KI I H U—5724 Z
E m ey))) Orn ROADWAY DESIGN HYDRAULICS
O ENGINEER ENGINEER
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, P.O. BOX 33068 e RALEIGH, N.C. 27636-3068
: : : ' : ' ' ' ' . . INCOMPLEITE PLANS
f f f DO NOT USE FOR R/ W ACQUISITION
"""" SOIL TEST RESULTS
‘ ‘ o [TsameLe DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION INTERVAL cass. | X | Pt [csann [F.sAND] sttt | cray | 10 | 40 | 200 |MOISTURE| ORGANIC ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
7777777777777777777777777777 SS-12 0 34400 1025’ A24 21 4 - I — I — I — 99 | 66 | 1 30.3 — DOCUMENT NOT CONSIDERED FINAL
' ' ' ' ' ' ' UNLESS ALL SIGNATURES COMPLETED
B UCP: GRAY.SAT.V.SOFT TO SOFT.SANDY ‘CLAY WITH TRACE ORGANICS ‘ ‘ ‘ ‘
@UCP: ran BRO//N ORANGE AND GRAY, MOIST TO SAT V.LOOSE To DENSE, SAND AND CLAYEY OR SILTY SAND
—Y2 STA 34+999/ =
_ =[- STA 524153 -
ELEV = //555'
SRR 72 ) O O S S S SO S A S S S 125.
EX/STING
. GROUND _l
N5 j S — —— ——— — — — ‘ N S S SN S S S SRR 15
ueep: | -~ =~ — —— —— -_— ¢ —"7"~_:\—'7——'T'__ osns)—]_—l___l___ T
. TAV BROWN ORANGE 5% UCPy TAN BRONN ORANGE : i : s @ L —f - ;—@; : ‘
105 | SA-vigosE T0 | | | AND CRAVMOIST TO | il ucPyTAN BROWN ORMOE TS B T | ; ‘ ; ; ; ; ; ; 105
R DENSE, %ﬁ”%;f#%@b - S N B o i DENSE,SAND AND """ PAD SAT.V.GSE ToT T FIAD | UCPITAN BROWN ORANGE - m’n """" o o S S A S S S A
‘ BT CLAYEY OR SITY SAND gEng %/gvos /ZWD s | 3 3 é',(? 9’2%;’50'% 70
FIAD : FIAD LAY T : : : DENSE,SAND AND : : : : : : : : : :
95 . . END GRADE: . . BEGIN. GRADE . X . . . . CLAYEY OR SILTY SAND . . . . . . . . . . 95
————— R e N 7 2 Y e 2 - L2 - | R R T R D L R e R R PR R
. . -L- STA 50+10.57 (2000' RT) -L—- STA 52+12.50 (20.00“ LT)
E LEV /15.35' ‘ . ELEV:= U536 : : : : : : : : : : : : : : : : : : :
B S S S R S —Y2= 0AK FOREST "ROAD/FALLIN -BLVD -~ 85
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SEE SHEET: NO.7 FOR -Y2- PLAN ‘
33 34 35 36 37 38 39 40 41 42 43
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 BMC ' ' ' .
BONNET : 'BOLT '
-Y2- STA 52+74.32 (29.34 RT)
ELEV = 514
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SOIL TEST RESULTS
' ' END GRADE '
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % . .
o, | OFFSET | STATION| (v rppyar cuass. | M2 | Pl [CsanD (7 sanp] sir | car | 1w 40 | 200 |MOISTURE| ORGANIC EZE‘V S T;} 432"0825‘
SS-13 0 49400 1.0-2.5" A-1-b ND | NP - - - - 87 47 10 9.7 - ! ! T/E T0 EX/ST PVMT §
—————————————————————————————————————————————————————————————————————————————————————————————— SS-14 0 51400 1.0-2.5° A-24 19 3 - - - - 90 62 21 6.4 - Eﬁl
' BS-3 0 53400 1.0-5.0° A-24 ND | NP - - - - - - 17 84 - ' ' ' ' '
' SS 15 0 55+00 1.0-2.5" A-2-4 25 5 — — — - 98 78 22 11.5 — g
PROPOSED @ROAMAY EMBANKMENT: ORANGE GRAY AND BROWN,MOIST,MED.DENSE TO DENSE,SILTY SAND WITH TRACE GRAVEL AND ORGANICS ‘ | | : : ¥
1/ T L S St A R AU Ay =it A S U ®) UCP:- BLACK, MOIST,V..SOFT- TO. SOFT ;SANDY. SILT: WITH. TRAGE - ORGANICS. - - - - - - - - it L L S S e Ll 3 % ,,,,,,,, 125..
‘ ‘ gxllysr/gc ‘ (© UCP: TAN BROWN ORANGE AND GRAY.MOIST TO SAT.V.LOOSE TO DENSE.SILTY gANLDT ! PAVEMENT 1 ! PAVEMENT 1 PAVEMENT an 3
: . : ; ROUN, : : : : : : : ‘] : _J : : : _J‘ : L :
! ! 22"RT ‘ 22LT : ! ! ! ! ! ! ! ; ! ! ! ‘ ! ! b !
! ! ! ‘ ! ! ! ! ! ! ! [55-14] ! ! ! = ! ! K !
— 15 . ‘ : : : L L —— S L S o ssas] L : ———— —— BS-3 Y S M ,,,,,, N 3 P |
; ‘ : —_— e ——— - gyl Y ge—— __—-—&_—_—_-_—_.—_—__-l_-r:— ______ :
------- TN ® S R @ T oy ®m - ‘
‘ ‘ ‘ —_——— ‘ UCP: TAN BROWN ORANGE ‘ ‘ : ‘
105 ‘ ‘ : ! S UCP: TAN BROWN ORANGE UCP: TAN BROWN ORANGE " AND GRAY,MOIST TO ' UCP:.TAN BROWN ORANGE | : Uchs TN 3323’ ’,V,O?STA”% @ UCP: TAN BROWN ORANGE 105
AR R NOST T6 - @t ; & 1311 -AND GRAY:MOIST- TO- - 520 R "AND- GRAY MOIST -FG - - - - - 5 e - - - - - - - ' -SAT V.LOOSE FO - - - - - -@—keed- - -~ - - :AND -GRAY. MOIST- TO- - - - - -y -ES39 - - - - - - - s SATWVALOOSE TO -- - 1 T R AND- GRAY MOIST -0 - - -+~ - -1U9. |
| GAT.v o0 T0 ‘ ! | SAT.V.LOOSE TO |SAT.V.LOOSE TQ : . DENSE.SAND AND - BT |SAT.V.LOOSE TO 2 " DENSE.SAND AND - : SAT.V.LOOSE TO !
DENSE.SAND AND - ' DENSE.SAND AND ' BT 'DENSE.SAND AND | CLAYEY OR SILTY SAND FIAD 'DENSE.SAND AND BT . CLAVEY'OR SILTY SAND BT DENSE.SAND. AND !
g CLAYEY OR SILTY SAND : CLAYEY OR' SILTY SAND FIAD CLAYEY OR SILTY SAND ; ; ; ; CLAYEY OR SILTY SAND FIAD ; FIAD CLAYEY OR SILTY SANL
gloos N FIAD BT L R S S S S R S S SR SR SO S S S T SR SR SRR SRS NSRRI 95. ..
/e 6 x 6 RCBC ! ! ! ! : : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ! ! ! ‘ ! !
(BURIED 1); 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
R i I EE N Y2~ FALLIN BLVD s
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SEE SHEET ENO.IO FOR -Ye- PLAN ‘
o
3
@ 43 44 45 46 47 48 49 50 51 52 53 54 55 56




DocuSign Envelope ID: 988F303A-DEBD-4D38-A838-DB6C9E29A837

g f f - PROJECT REFERENCE NO. SHEET NO.
3 : : y-5724 15
S : : Klmley))) Horn ROADWAY DESIGN HYDRAULICS
. . O ENGINEER ENGINEER
,,,,,,,,,,,,,,,,,,,,,,,,,, s P.O. BOX 33068 e RALEIGH, N.C. 27636-3068
. . BM *2 .
' ' BONNET :BOLT '
3 | a2y fT,’?;Q,;"“? (3390 L” | SOIL TEST RESULTS INCOMPLEITE PLANS
""""""""""""" ‘ [ savrie DEPTH AASHTO 9% BY WEIGHT % PASSING (SIEVES) % %
1 1 1 1 NO. OFFSET | STATION INTERVAL CLASS. LL | PL e aND (7 sanp | siit | ctay | 10 40 200 |MOISTURE| ORGANIC
: BEGIN GRADE : SS-5 0 13400 1.0-25 A4 22| 9 - - - - - - 29.3 1.0 -
1 -Y.3- STA /0+32.00 : BS4 0 17+56 0.0-5.0° A-24 18] 2 - - - - - - 13.7 13.8 - DOCUMENT NOT CONSIDERED FINAL
""""""""""""" N N A e B 0 19+00 10-2.5° A-2-6 31| 15 - - - - - - 25.7 14.0 - UNLESS ALL SIGNATURES COMPLETED
3 TIE TO EXIST PYMT ' 3 S5-7 0 200 | 1.0;@.5’ — /513‘_/28:; : ND| NP| - - - - - N 120 196 - - ‘ -
: : : : : ~Y5-STA 12+4485 :
,,,,,,,,,,,,,,,,,,,,,,,,,, L N
_ : : : PROPOSED
! ! ! ! ! GRADE ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
125 S . R S S AR S O S A S FO U SR A S A S S S S S A -125
M5 | R N vy~ EE R R O R S o IBs4) o sss) SR o S 15.
_—— \--——~—+“_ R ————— o ‘ :
‘ O UCP: TAN BROWN ORMGE . © ~ 3 3 T - -
® " AND GRAY.MOIST TO SAT. @ UCP: TAN BROWN ORANGE UCP: TAN BROWN ORANGE '
105 V.LOOSE TO MED.DENSE. ' AND GRAY,MOIST TQ SAT. : ' AND GRAY,MOIST TO 5aT.® ) 105
e T SITY AvD CLAvEY savp’ T DRy e " V.LOOSE "TO MED.DENSE, "~ "% "1 =< _Beed - (O—gd-- - " V.LOOSE “TO MED.DENSE, (D—¥5 - vt -
5 ‘ . SILTY AND CLAYEY SAND : | SITY AND CLAYEY SMND 5 E%
FIAD ! ! ! ! BT
' FIAD
95 L S S U S S S S S S F N~ S A S S 95 |
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘EX/ST/NG‘— ‘
: : : : : : : : : : : 1 : : : GROUND ‘ : : : : : : : : : : 1
.85 .. ... L. L L L L . . S S S S S B S S S S S L. L L L L . ...85. .
_Y3 - SE RV/C E ROAD / SEE SHEET} NO.5 Fonj -Y3- PL}AN
10 n 12 13 14 15 16 17 18 19 20 21 22
_ END GRADE 1 ‘
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" gg%gsm T Y3 STA 2545824 0 T T e T T T e
ELEV = 11277 '
125 S - SR SR AU A AN A S S S S 50 IS SR SO ) U SO SO S - S S - SR SR AU A 125
— ) - L U U o S A S N N o o Y
: : : : | | | | | | | g < UCP: TAN BROWN ORANGE |
% N U N U SR U O I = et 4 72 105
I A A A A o o T :"EY/’ST/NG """" U G—kny U SILTY AND. CLAYEY SAND g ’: - a
: : : : : : : : © GROUND - : BT : : s
g ‘ ‘ FIAD FIAD
T I e e S S S T S U S S S A S S 95 |
85 . L L L T A S o o o S S o o R S S S SR S S L L L L T A S .85 |
—Y3 SERV/CE ROAD / SEE SHEETf NO.6 FOR -r3- PL}AN
* 21 22 23 24 25 26




DocuSign Envelope ID: 988F303A-DEBD-4D38-A838-DB6C9E29A837

g - PROJECT REFERENCE NO. SHEET NO.
3 U-5724 16
E Klmley))) Horn ROADWAY DESIGN HYDRAULICS
©w ENGINEER ENGINEER
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, * RALEIGH, N.C. 27636-3068
INCOMPLE[TE PLANS
DO NOT USE FOR R/ W ACQUISITION
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 DOCUMENT NOT CONSIDERED FINAL
' ' UNLESS ALL SIGNATURES COMPLETED
BEGIN GRADE ‘ ‘ ‘
-Y3- STA'10+9000 .
ELEV = I//.67' ' ' ' PROPOSED
""""""""""""""""""""""""""""""""""""""""""""""""""""""""" T/E TOEX/ST PVMTGRADE
1 ‘ ‘ ! END GRADE !
— ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 1 -Y5- STA /4+1000 ‘
: : : : : : : : : : : : : : . |ELEV = nz2r4 : : : : : : : :
125 RS SERREEREE SRRRREEE SRR SRR SRR SRR SRR SRR e R SRR R R RS \TIE -TO. EXIST. PVMT ... RS RS SERREEREE SRRRREEE SRR SRR SRR 125
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' BEGIN RESURFAC/NG ' ' ' ' ' ' '
: : : : : : : : : : : : : : : 19" LT END RESURFACING
) - L L L e e L L L e e R R SR S SO S SRR A B J,ﬁYﬁ,,STA,/‘??ﬁSQQ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 15
: : : : : : : : : : : : ‘ ‘ — ———— _ — —
: : : : : : : : : : : : : : : UCP: TAN AND BROWN, uorst 70 SAT. :
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! V.LOOSE TO LOOSE. ‘ ! ! ! ! ! ! ! ! ! !
2105 Feees SRR R R SRR meees R SRR B R R 3"'E’)'(I'ST'/N'G ******* - - SILTY-AND-CLEAN SAND - - ... ... P AR Feeee s Feees SRR R R SRR meees 105
3 3 3 3 3 3 3 3 3 3 3 3 . GROUND 3 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
B O B S S S A S A 95 |
85 ... S S o S o o o S o o S U S S R S R S S S o S S o S o o .85 |
—)/5 MCLA/N DR/VE SEE SHEET HO.5 FOR —¥5- PLAN
10 n 12 13 14 15
N f f — PROPOSED :
; '@ _BEGIN GRADE GRADE !
,,,,,,,, :'"""":'K' _Y6_$TA,IO+2000 e T T e T T e IR
! G | ELEV = 11249 END GRADE ‘ ;
8 : : [=Y6- STA #3954 :
2 ELEV = li2l4 ;
sl TIE TO EXIST FVMT . S U S O O S S S S S S 125..
- lms ot ] S A S O O S S S SO S S S S S S S N R R 15
‘ - - A o - T =
[ vers Tan-BrRONN AND GRAY, (@ 03716
MOIST TO SAT, 105
- V.I00SE o MED ) e i 1 R R R R R AR R R AR R R R RS R RS EEEEREE R -
SILTY SAN
BT
FIAD
B O B S S S S S AR 95. ..
®»
&
3
n 12 13 14
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REFERENCE: U-5724

PROJECT:

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

APPENDIX A
LABORATORY RESULTS

PROJECT REFERENCE

U_5724 17
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DocuSign Envelope ID: 988F303A-DEBD-4D38-A838-DB6C9E29A837

SHEET 18

October 24, 2016

REPORT OF MOISTURE-DENSITY RELATIONS OF SOILS C -~ AL COIN REPORT OF CALIFORNIA BEARING RATIO (CBR)

USING A 5.5-LB RAMMER AND A 12-IN. DROP " A L O N ENGINEERING OF LABORATORY-COMPACTED SOILS

Performed in general accordance with AASHTO ng, Method C ENGINEERING Performed in general accordance with AASHTO T 193
October 24, 2016

PROJECT NAME: U-5724 Fallin Boulevard Extension PROJECT NAME: U-5724 Fallin Boulevard Extension

PROJECT NUMBER: G16025.00 PROJECT NUMBER: G16025.00
SAMPLE IDENTIFICATION: R-07, BS-1, 0-5' SAMPLE IDENTIFICATION: R-07, BS-1, 0-5'
( . s N
$05 CALIFORNIA BEARING RATIO
f_‘ 700
i : 600
g 120 :_71 500 /ol ¢
8 = 2 400 /
i, = —e— Compacted Curve & /
T - 0 300
(] e i w
§ 115 o e e e ———y 2.60 zav curve W /
= = b 200
= S S G I N S, . VP Y Y s it P 2.70 zav curve
=
2 I O A R W O O O O L i o s i R 2.80 zav curve e . &t | |
x 10 p—ratr—————"—t—t— 0 =2,
= = o e g o I 'i"'\;‘_,"\',.f\\f I I 0.000 0.100 0.200 0.300 0.400 0.500
B eSS EEEEESmeSCEeeSSCEEES PENETRATION, inches
e S EEEEEEEE e \ J
105 L [ 1___'2'_t_\ i‘ ‘i7 7! I s — =
Bearing Ratio: at 0.1 inches of penetration: 41.4
2 30
. 2 1 = - & at 0.2 inches of penetration: 37.6
WATER CONTENT, %
. / Compaction Method: AASHTO T 99, Method C
" . ¥ 3.
MAXIMUM DENSITY, Ibs/ft*: 114.3 AS-RECEIVED WATER CONTENT: 5.7 Max*mwj“ Dry Unit Weight, Ibs/ft™: 114.3
OPTIMUM MOISTURE CONTENT, %: 15.0 LIQUID LIMIT: ND Optimum Water Content, %: 15.0
FLASTIC LIMIT: ND Compacted Dry Unit Weight, Ibs/ft*: 111.6
PLASTICITY INDEX: NP Compacted Water Content, %: 13.5 Surcharge, Ibs: 10
il F'NERCN?_' 209 :31 - Compaction Percentage: 97.6 Immersion period, hours: 95
AASHTO CLASSIFICATION: A-1-b(0) Water Content, Top one-inch after test, %: 11.5 Swell, %: 0.0
REMARKS:

Remarks: Soaked specimen

Document ID: R-07, BS-1, 0-5' Laboratory Compaction

REVIEWED BY: //M;rjm/[/ Reviewed by: /fﬂlﬂj@@

Falcon Engineering 1210 Trinity Road Suite 110 Raleigh, NC 27607 Document I0: R-07, BS-1, 0-5"CBR

Telephone: 919-871-0800 Fax: 919-871-0803 www.falconengineers.com Page 10f 2
elepnone “ ¢ Falcon Engineering 1210 Trinity Rd. Suite 110 Raleigh, NC 27607 Page 1 of 1

Telephone: 919-871-0800 Fax; 919-871-0803 www.falconengineers.com



DocuSign Envelope ID: 988F303A-DEBD-4D38-A838-DB6C9E29A837

REPORT OF MOISTURE-DENSITY RELATIONS OF SOILS

USING A 5.5-LB RAMMER AND A 12-IN. DROP

Performed in general accordance with AASHTO T 99, Method C "
October 24, 2016

ALCON

ENGINEERING

SHEET 19

October 24, 2016

-~ AL COIN REPORT OF CALIFORNIA BEARING RATIO (CBR)
FNGINEERING  OF LABORATORY-COMPACTED SOILS
Performed in general accordance with AASHTO T 193

PROJECT NAME: U-5724 Fallin Boulevard Extension
PROJECT NUMBER: G16025.00
SAMPLE IDENTIFICATION: R-15, BS-2, 0-5'

r )
130

TE 125

w

=

:I; —&— Compacted Curve

E 120 pr—r———p————n L | ] 2.60 zav curve

-

= -----2.70 zav curve

=

b e

g - 2.80 zav curve

110 - ——— : - ' — —
0 5 10 15 20 25 30
WATER CONTENT, %
" )
MAXIMUM DENSITY, Ibs/ft>: 124.3 AS-RECEIVED WATER CO
A - 7 NTENT: 14.8
OPTIMUM MOISTURE CONTENT, %: 9.9 LIQUID LIMIT: 17
PLASTIC LIMIT: 14
PLASTICITY INDEX: 3
PERCENT FINER NO. 200 20.0
AASHTO CLASSIFICATION: A-2-4(0)

REMARKS:

Document ID: R-15, BS-2, 0-5' Laboratory Compaction

REVIEWED BY: /@fgj@[d,
& 7

Falcon Engineering 1210 Trinity Road Suite 110 Raleigh, NC 27607
Telephone: 919-871-0800 Fax: 919-871-0803 www. falconengineers.com Page 1of 2

PROJECT NAME: U-5724 Fallin Boulevard Extension
PROJECT NUMBER: G16025.00
SAMPLE IDENTIFICATION: R-15, BS-2, 0-5'

4 N
CALIFORNIA BEARING RATIO
160
140
120
- 100
(2]
o
o 80
‘5 60 /
’-.
v 40
20
0 -
0.000 0.100 0.200 0.300 0.400 0.500
PENETRATION, inches
\_ P,
Bearing Ratio: at 0.1 inches of penetration: 2.7
at 0.2 inches of penetration: 3.6
Compaction Method: AASHTO T 99, Method C
Maximum Dry Unit Weight, Ibs/ft>; 124.3
Optimum Water Content, %: 9.9
Compacted Dry Unit Weight, Ibs/ft*: 122.0
Compacted Water Content, %: 11.2 Surcharge, lbs: 10
Compaction Percentage: 98.1 Immersion period, hours: 94
Water Content, Top one-inch after test, %: 11.7 Swell, %: -0.4
Remarks: Soaked specimen
Reviewed by: /dlﬂ jatd/
7 7
Document ID: R-15, BS-2, 0-5' CBR-1
Falcon Engineering 1210 Trinity Rd. Suite 110 Raleigh, NC 27607 Page 1 of 1

Telephone: 919-871-0800 Fax: 919-871-0803 www.falconengineers.com



DocuSign Envelope ID: 988F303A-DEBD-4D38-A838-DB6C9E29A837

REPORT OF MOISTURE-DENSITY RELATIONS OF SOILS

USING A 5.5-LB RAMMER AND A 12-IN. DROP

Performed in general accordance with AASHTO T 99, Method C
October 24, 2016

’

ALCON

ENGINEERING

SHEET 20

October 24, 2016

ALCON

ENGINEERING

REPORT OF CALIFORNIA BEARING RATIO (CBR)
OF LABORATORY-COMPACTED SOILS
Performed in general accordance with AASHTO T 193

-

PROJECT NAME: U-5724 Fallin Boulevard Extension
PROJECT NUMBER: G16025.00
SAMPLE IDENTIFICATION: R-44, BS-3, 0-5'

PROJECT NAME: U-5724 Fallin Boulevard Extension
PROJECT NUMBER: G16025.00
SAMPLE IDENTIFICATION: R-44, BS-3, 0-5'

~ N o .
. CALIFORNIA BEARING RATIO
S I I |
s 450
SEEESE==s P
) 400
_ - I —7 — : 350 //
& L B 300
- . o o -
a f I N | T
o S 5 250
= )11 —e—Compacted Curve :;-' /
= -1 n 200
S 425 did e 2.60 zav curve . /
e = m L~
= T T O --=-2.70 zav curve -
= T
2 me = o 2.80 zav curve 50
—1 - i
g 120 e e s 0
I 0.000 0.100 0.200 0.300 0.400 0.500
It e (a  m PENETRATION, inches
B i I \_ J
o o e v e
115 ‘ ' ' ‘ — . . .
0 5 10 15 20 25 30 Bearing Ratio: at 0.1 inches of penetration: 9.1
at 0.2 inches of penetration: 11.4
WATER CONTENT, %
\ J Compaction Method: AASHTO T 99, Method C
. : . 3,
MAXIMUM DENSITY, Ibs/ft*: 126.7 AS-RECEIVED WATER CONTENT: 8.4 Maximum Dry Unit Weight, lbs/ft*: 126.7
OPTIMUM MOISTURE CONTENT, %: 9.3 LIQUID LIMIT: ND Optimum Water Content, %: 9.3
PLASTIC LIMIT: ND Compacted Dry Unit Weight, Ibs/ft>; 122.9
PLAST’C’TY’ND‘;-:‘ ’::7 Compacted Water Content, %: 10.6 Surcharge, Ibs: 10
AAZﬁ‘%Eg[ AFS”;iTCA}lS:I ONq A-é- 40) Compaction Percentage: 97.0 Immersion period, hours: 94
' Water Content, Top one-inch after test, %: 10.7 Swell, %: -0.6
REMARKS: .
Remarks: Soaked specimen
BY: adly i : j :
Document ID: R-44, BS-3, 0-5' Laboratory Compaction RECENT //%j 5 Reviewed by: //@4] md/
Falcon Engineering 1210 Trinity Road Suite 110 Raleigh, NC 27607 Document ID: R-44, BS-3, 0-5'CBR
Telephone: 919-871-0800 Fax: 919-871-0803  www.falconengineers.com Page 1 of 2 o o _ )
Falcon Engineering 1210 Trinity Rd. Suite 110 Raleigh, NC 27607 Page 1 of 1

Telephone: 919-871-0800 Fax: 919-871-0803 www.falconengineers.com



DocuSign Envelope ID: 988F303A-DEBD-4D38-A838-DB6C9E29A837

REPORT OF MOISTURE-DENSITY RELATIONS OF SOILS
USING A 5.5-LB RAMMER AND A 12-IN. DROP ’ ALCO N
Performed in general accordance with AASHTO T 99, Method C ENGINEERING

October 24, 2016

PROJECT NAME: U-5724 Fallin Boulevard Extension
PROJECT NUMBER: G16025.00
SAMPLE IDENTIFICATION: R-49, BS-4, 0-5'

F ¥
135
130
&
1]
2
= —&— Compacted Curve
T
O bt ] 2.60 zav curve
z ------2.70 zav curve
=
2 —————— 2.80 zav curve
x
o 120
115
WATER CONTENT, %
. .
MAXIMUM DENSITY, Ibs/ft’: 124.0 AS-RECEIVED WATER CONTENT: 13.8
OPTIMUM MOISTURE CONTENT, %: 10.6 LIQUID LIMIT: 18
PLASTIC LIMIT: 16
PLASTICITY INDEX: 2
PERCENT FINER NO. 200 13.7
AASHTO CLASSIFICATION: A-2-4(0)
REMARKS:

REVIEWED BY: /Mfﬂj‘zﬂ/
Fd T

Document ID: R-49, BS-4, 0-5' Lahoratory Compaction

Falcon Engineering 1210 Trinity Road Suite 110 Raleigh, NC 27607
Telephone: 919-871-0800 Fax: 919-871-0803 www falconengineers.com Page 10of 2

SHEET 21

October 24, 2016

-~ AL COIN REPORT OF CALIFORNIA BEARING RATIO (CBR)
ENGINEERING  OF LABORATORY-COMPACTED SOILS
Performed in general accordance with AASHTO T 193

PROJECT NAME: U-5724 Fallin Boulevard Extension
PROJECT NUMBER: G16025.00
SAMPLE IDENTIFICATION: R-49, BS-4, 0-5'

i CALIFORNIA BEARING RATIO k

350

300

250

100 /
: L]

>

0.000 0.100 0.200 0.300 0.400 0.500
PENETRATION, inches

STRESS, psi

Bearing Ratio: at 0.1 inches of penetration:  10.1
at 0.2 inches of penetration: 124

Compaction Method: AASHTO T 99, Method C
Maximum Dry Unit Weight, Ibs/ft*: 124.0
Optimum Water Content, %: 10.6
Compacted Dry Unit Weight, Ibs/ft*; 121.1
Compacted Water Content, %: 11.7 Surcharge, Ibs: 10

Compaction Percentage: 97.7 Immersion period, hours: 94
Water Content, Top one-inch after test, %: 11.9 Swell, %: -0.3

Remarks: Soaked specimen

Reviewed by: /fdflﬂ jm@

Document ID: R-49, BS-4, 0-5' CBR
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