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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND 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 (N-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 TO 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:

I 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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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

U-2519BB

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

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.

ANGULARITY OF GRAINS

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 1S OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

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.

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

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION INERA A POSTT ROCK (WR) 10 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 RCANE MTERLS INERALOGICAL COMPOSITION p— FINE 7O 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 =2 ey ot a5 w6 [ a7 | annz | wans ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i . g NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. A2-4|A-2-5|A-2-6|A2-7 (43 A3 46,47 COMPRESSIBILITY ROCK Ry SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL ;;w e SN SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
e et 43724 MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
A P - . . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING . HIGHLY COMPRESSIBLE LL > 50 ;scs'gmmmnv ROCK [ : I g:ELssggggLé Tntock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
- - vl VY . PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
*200 1 Mx |35 Mx |35 Mx|35 Mx|35 Mx| 36 MN |36 MN|36 MN|36 MN Sous ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER b - THE ANGLE AT  STRATUM OR ANY PLANAR FEATUR FROM T
pm— TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 12z LITTLE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, :
w _ ~ a0 we| a1 mn 40 x| 41 w40 e | 41 v |48 ax] 41w SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% NSy CRYSTALS ON @ BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR HIGHLY ORGANIC Z 7 HIGHLY 35% AND ABOVE
Pl 6MX | NP |10 Mx |10 Mx | 1LMN [ 11 MN [ 1 Mx |1 MX | LI MN | 11 MN WODERATE HIGHLY L > lex > 207 L - v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INDEX ) ) ) IMx | 8 Mx |12 Mx| 16 Mx|NO M AMOUNTS OF 023:‘:‘5": GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK WP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
OF MAJOR | GRAVEL, ao | 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
MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
GEN. RATING FaIR 10 ZPuw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
a5 SUBCRACE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE e o e 3?#‘. :3;’;3 :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.
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 —ilo;m”o" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
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) 227925 pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) 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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL G‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCI INS QUT IN ONE OR MORE DIRECTIONS
a:?rhg‘:'f:f MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ 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 —— — INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD v SEV) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
3";}2:[';?_" MED';';‘[FS'FF ; TTOO ]85 “'? TTOO 2!'“ S77=/7S  INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE ggg';T’;gg;cggéghﬁg:}-lggg“ozgg’:'zc ':‘g ;’E'S’Egggéi'f; gRo?liﬁEﬁﬁ'Béfm?f&;s'"sf:?&.TAE"D.S ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER g . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER:ASSIFF 15 >Tgam 2 >1’(1 4 ~T+r~% ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
- 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 g;‘givgﬁw mgbﬁf{ﬁ AESXTCEAVATION - g EE‘EE??%TSDBSTXC&V?'Tlg"a's 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 © USED 1N Tt ToP 5 FEET bF | HeRD 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
BOULDER COBBLE GRAVEL CoARSE FINe ST cLay ONDERCUT ] Atterosi eoraoaBLE RocK EMBANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN. e BEDDING OR SCRISTOSITY OF THE INTAUDED ROCKS.
BLOR) prtens R SAND SAND e i 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. 5D.) (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 IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS v[l}E/A. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. AI:WAL% TSEMEOR TFSA[LDIEIN;A?‘%TI;?FES nEOS,lJPI;JEI? STAOM:REOF?UCSEPTARZENESZAEC,O':‘E%ZTIW’:??JN ISSOASDIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH H ou L LER. u UAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 4~ 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 GUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy 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 g” \;D'IJ;N:‘:‘T'::O PENETRATION TEST :gp: -szzzng;::olf gs' B:';f” <roon PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
(SAT. FROM BELOW THE GROUND WATER TABLE | F - FINE oL - SILT SILTY o1 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH oL LN A D ‘EXPRES oty Ao bEnCoNTagE TER THAN 4 INCHES DIVIDED BY
. . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY .
LL - - LIouID LiMIT FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - Rock FINGERNAIL TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL - — -
RANGE - WET - W)
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
HI. - HIGHLY - RY RAT " . .
PLL - PLASTIC LIMIT I - HiGHL ST v vE —n u 0 — W . ey T eooen THICKESS BORING ELEVATIONS COLLECTED USING "u25i3b_Is_tin.tin
- MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUI EN USED ON SUBJEC OJEC WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET DATED 03/01/20l6 ELEVATION: FEET
OM 1 OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
ot L SHRINKAGE LIMIT g g s MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[] cMe-asc CLAY BITS 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 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE CME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET Iﬁl - blggg
PLASTICITY 8 HOLLOW AUGERS [k R INDURATION OCP - UNDIVIDED COASTAL PLAIN
PLASTICITY INDEX (D DRY STRENGTH [] cme-ss0 [[] wero Face FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST cosivs [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
) W/ ADV
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;
O O (] sounoime a0 INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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SHEET 3A
34817.1.FR8 (U-2519BB)

WBS: 34817.1.FR8

TIP: U-2519BB

Project ID: 26617

COUNTY: Cumberland

DESCRIPTION: Fayetteville Outer Loop from South of SR 1140 (Strickland
Bridge Rd.) to South of US 401

SUBJECT: Roadway Subsurface Investigation — Inventory

PROJECT DESCRIPTION

This project consists of 6.1 miles of proposed new roadway, realignment and widening
in Cumberland County, North Carolina. A new 1.25 mile of the Fayetteville Outer Loop
will be constructed from Strickland Bridge Road to south of US 401 including a full
diamond interchange at the Strickland Bridge Road grade separation. Strickland Bridge
Road will be realigned from Century Circle to Barefoot Road. Stoney Point Road will be
widened between Barefoot Road and the new alignment of Strickland Bridge Road.
Additional -Y- lines and small drives are also included at various locations.

Included in this project is a bridge structure on alignment -Y17- over alignment -L- from
station 79+29 to 82+00, -Y17-. The bridge structure was investigated as a part of this
roadway investigation and end bent borings are presented herein. However, the
Structure Subsurface Investigation and Foundation Recommendations will be
completed at a later date under a separate cover.

The investigation was conducted between January 4, 2016 and February 25, 2016 in
general accordance with our Proposal to Provide Geotechnical Engineering Services,
dated December 8, 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 eighty-one (81) borings (both Standard Penetration Test (SPT) and Hand
Auger borings were drilled for the proposed roadway alignments. All SPT borings were
drilled using a CME-55 ATV dirill rig equipped with 2 -inch inside diameter hollow-stem
augers and an automatic hammer. Seven (7) additional hand auger borings were
performed along minor drives and service roads due fo access restrictions.
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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AL CON 34817.1.FR8 (U-2519BB)

28+00 to 30+00 -Y17RPC-
The following alignments, totaling approximately 6.1 miles were explicitly investigated. 55+00 Y17-
Alignment Station (ft 16+00 ~SR2-
-L- (Fayetteville Outer Loop) 519+10.00—585+00.00
) .  The following locations contain organic soils near the ground surface:
-Y16- (Stoney Point Rd) 38+68.35—59+24.88
_Y17- (Strickland Bridge Rd) 11+10.00—106+00.00 Station (ff Alignment
Y17RPA- 10+00.00—34+37.00 15+60 DRI-
16+00 -SR2-
-Y17RPB- 10+00.00—31+23.54
-Y17RPC- 10+00.00—36+07.93
IV.  Shallow ground water was measured within the following areas and may cause
-Y17RPD- 10+00.00—24+44.52 groundwater related stability problems during construction:
-Y19- 28+00.00—36+71.95 Station (ft Alignment
-DR1- 10+00.00—18+50.15 519+00 to 583+50 -L-
-SR1- 10+31.00—16+47.00 36+50 to 96+00 -Y17-
-SR2- 10+10.14—16+47.00 25+00 to 32+00 -Y17RPA-
15+50 to 29+00 -Y17RPB-
AREAS OF SPECIAL GEOTECHNICAL INTEREST 13+00 to 25+00 -Y17RPC-
I.  The following locations contain highly plastic soils with plasticity indices (Pl) 17+30 1023+00 ~Y17RPD-

greater than 25 within 3 feet of proposed subgrade elevations: V. Alluvial soils were encountered at the following locations. The potential for wet,

Station (ft Alignment soft or organic soils should be anticipated at these locations:
561+00 -L- Station (ft Alignment
50+00 -Y16- 545+06 -L-
34+00 -Y17- 566+94 -L-
25+04 -Y17RPA- 15+60 -DR1-
22+00 -Y17RPD- Isolated alluvial soils are likely to exist elsewhere on the site elsewhere between
Il.  The following locations contain very soft to soft/very loose soils with an N-value borings in proximity to natural waterways.
less than 4 near the ground surface:
Station (ft Alignment VI.  Artificial fill was encountered at the following location associated with an
apparent dumping site on a private property. Various debris was noted at the
28+00 -Y17RPA- ground surface in this vicinity and may extend into the subsurface:
15+50 to 24+50 -Y17RPB- station (i N ,
anon Alignment
21+00 -Y17RPC- 555+00 -L-

www.FalconEngineers.com

1210 Trinity Road, Suite 110 | Raleigh, North Carolina 27607 | T919.871.0800 | F 919.871.0803
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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 majority of the site is
underlain by one major geologic unit in the Coastal Plain Physiographic Provence. A
second major geologic unit in the Coastal Plain Physiographic Provence was
encountered at the northern portion of the project site. The primary unit is Middendorf
Formation (Km) of the Cretaceous Period. In the north, the corridor transitions to Cape
Fear Formation (Ke¢) of the Cretaceous Period.

The Middendorf Formation is noted to consist of sand, sandstone, and mudstone with
clay balls and iron-cemented concretions common. The beds are Ilaterally
discontinuous, with cross-bedding common. The Cape Fear Formation is noted to
consist of sandstone and sandy mudstone characterized by indurated, graded and
laterally continuous bedding, blocky clay, faint cross-bedding, with feldspar and mica
common.

Existing site topography is generally flat with some steep slopes near creeks; typical of
this area of the Coastal Plain. Drainage swales parallel existing roadway alignments,
and carry roadway drainage toward various natural drainage features and creeks.
Drainage ditches for agricultural use were encountered in existing agricultural fields.
Topography is relatively flat in agricultural areas within the project corridor. Much of the
alignment is bordered by residential and commercial properties.

www.FalconEngineers.com

1210 Trinity Road, Suite 110 | Raleigh, North Carolina 27607 | T919.871.0800 | F 919.871.0803

SHEET 3C
34817.1.FR8 (U-2519BB)

SOIL PROPERTIES

A variety of soils were encountered along the project, including existing roadway
embankments, artificial fills not associated with roadway construction, alluvial deposits,
undivided coastal plain deposits, and coastal plain formation deposits. Areas where
soils at the ground surface are of a unique geologic origin (i.e. not coastal plain soils)
are approximately delineated on the boring location plans based on subsurface
conditions encountered in nearby borings, and various topographical, vegetative, or
other visual surface features.

Roadway Embankment soils were encountered at the ground surface beneath and
adjacent to existing roadways. These consist of 3 to 5 feet of moist to wet, loose, silty
sand (A-2-4).

Artificial Fill soils were encountered at one location associated with an apparent
dumping site on a private property. The soils encountered consist of moist to wet, loose,
silty sand (A-2-4). Various debris was noted at the ground surface in this vicinity and may
extend into the subsurface.

Alluvial soils were encountered at the ground surface near the historic floodplains of
natural waterways. These soils extended to depths of up to approximately 4 feet and
consist of wet to saturated, very loose, silty sand (A-2-4) and wet, soft sandy silt (A-4)
with frace to little amounts of organic material.

Coastal plain soils were encountered at the ground surface, or beneath fills, roadway
embankments, or alluvial deposits extending to the maximum depths explored. These
soils consist of dry to saturated, very loose to very dense, clayey and silty sand (A-2-6, A-
2-7,A-2-4) and very soft to hard, sandy clay and silt, clayey silt and silty clays (A-4, A-6,
A-7). Coastal plain soils encountered include undivided deposits, Middendorf
Formation, and Cape Fear Formation deposits.

Topsoil and rootmat was encountered in grassy, brushy, and wooded areas ranging in
thickness from 0.1 to 1.0 feet, and typically on the order of 0.4 to 0.7 feet.

Cultivated soils were in agricultural lands ranging in thickness from 0.3 to 1.2 feet, and
typically on the order of 0.8 feet. These soils consist of wet, silty sand (A-2-4) with organic
staining and some vegetative matter from recent crops.
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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.

The project crosses small streams and tributaries as well as agricultural and roadway
drainage ditches. Groundwater was observed at shallow depths near these streams
and in low lying areas. In addition, many of the deeper ditches on site had standing
water in them, and some low lying areas were inundated with water throughout the
investigation. Detailed groundwater measurements are included in the attached
subsurface profiles and cross sections, 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 15+49, 6'LT, -Y17RPD- 1-8.0 California Bearing Ratio, Standard Proctor
BS-2 15+63, 2'RT, -Y17RPA- 1-8.0 California Bearing Ratio, Standard Proctor
BS-3 564+00, CL, -L- 1-8.0 California Bearing Ratio, Standard Proctor
BS-4 48+95, 5" LT, -Y17- 1-6.0 California Bearing Ratio, Standard Proctor
BS-5 31+00, CL, -Y17- 1-7.0 California Bearing Ratio, Standard Proctor
BS-6 576+00, CL, -L- 1-9.0 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
attached in the Appendix.

www.FalconEngineers.com

1210 Trinity Road, Suite 110 | Raleigh, North Carolina 27607 | T919.871.0800 | F 919.871.0803

SHEET 3D
34817.1.FR8 (U-2519BB)

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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Ef SEE SHEET 25 FOR -Y17- PROFILE
e
%2 DRIVEWAY RADII ARE 10" UNLESS OTHERWISE NOTED
#
6
Riac




8/17/99

REVISIONS

PROJECT REFERENCE NO. SHEET NO.
Y- YI7A- -MULKEY U-25/9B5 9
Pis St 15+1942 PI Sta 20+90.55 Pls Sta 26+54.53 Pis Sta_[7+77.48 PI Sta 29+52.74 EncingERe & GoNaUTANTS ST o,
6s = O40298 A= 607 3B (RT) Os = 040 298 65 = I'56' 118" A= 453056 (LT SR TS
Ls = 9000 D = r29 596’ Ls = 9000 Ls = 25000 D =0Os57inr Cu BRI R IR, ENGINEER ENGINEER
é77'_ = %00% %_: [‘5047/3_3[: é77'_ = %00% LT = 16705 L = 5l.55° NC License No. C-1021
B R = 382000 ) ST = 8368 R 200000 INCOMPLE['E PLANS
Vd = 50 MPH DO NOT USE FOR /W ACQUISITION
SUPER = 3% PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION

25+00

=YI7- CS Stg. 2612453

0

I

.00

<
I]
SHEET
- 28+50

C\ — (]
— <
A =~
A —_— — (%)

\Y S—) S
> gl
-YI7- ST Sta, 2741453 § =

1

—YI7A- CS Sta. 16+93.80

BEGIN CONSTRUCTION
=YI7A- Sta.l18+68.82

=YITA- ST Sta. 19+4380

END CONSTRUCTION
=YI7A- Sta.19+70.5/

DX PAVEMENT REMOVAL
SEE SHEETS 25 & 26 FOR -Y17- PROFILE

| DRIVEWAY RADII ARE 10 UNLESS OTHERWISE NOTED




REVISIONS

z PROJECT REFERENCE NO. SHEET NO.
N (]
S -MULKEY U-25/968 10
% ENGINEERS & CONSULTANTS RW SHEET NO.
PO Box 33127
RAgion, W.C. z7e3s ROADWAY DESIGN HYDRAULICS
18153171518 rax) ENGINEER ENGINEER
VW, MULKEYINE. GEM
N s Ko 1071

INCOMPLEITE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

UNDIVIDED COASTAL PLAIN

=8
o O >
Q =g
e 2
LAJLO‘ I(\J
Io% = - N
YN N 5036 BT E 3 T — o
wl _° N o e o T Z'_
< = O
Z g - _ % v
]| '™ N ‘
O —_ RN 150" RIGHT TURN TAPER ‘{ﬂ'@‘ TL%VO/SR}/SQATGE 2=
gy I - TE T T — = —— e c - B et  _§>|—
%:)u_ (RN (RN A T =
&/ W

=YI7A-

o) [ UL S—
o PI Sta 29+52.74
IS A= 453056 (LT)
& D = 57T
; L = 5155’
By T = 25593
R = 600000
Ly

30,00

SEE SHEET 26 FOR -Y17- PROFILE 5

DRVEWAY RADII ARE 10" UNLESS OTHERWISE NOTED |
5




8/17/99

REVISIONS

$0C!

B Y S IIMES SIS o sesa st sasstss

PROJECT REFERENCE NO. SHEET NO.
-MULKEY U-25/965 7
MATCHLINE SHEET I6 mo sox 5357 RW_SHEET NO.
R e ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
o) INCOMPLEITE PLANS
,gq DO NOT USE FOR /W ACQUISITION
PRELIMINARY PLANS
v? DO NOT USE FOR CONSTRUCTION
/~
=Yl6- POT Sta. 48+97.04 = §
~YI7T— POT_ Sta. 44+56.47 b
‘@\m o)
co -~ _ - ¥ c N O
e A — — O
=S : _S
Ly £ i
N Y = Y17- R
M ] @ —— «»fﬂr . (X) -
° . (| 2
§'<_[ s N 50°36'18.3"E =<
_ Z o
T o T wm
O O
=~ =~
<< > <<
= =
UNDIVIDED COASTAL PLAIN
NURSERY ’
| TRAFFIC DIAGRAM
‘ ADT 2018 9300
| ADT 2038 2| 12,800
| z
| 0
%,_ 1,900 >‘_§ 3,500
- 2,900 1,900
= _ . ) , 12,600
‘‘‘‘‘ 2 ; H j‘ 17— J & \ 17,300
| 8,200 -Y17-
l ’ ”‘ ’ 1,700 2,90h 2 ﬁmo
| ‘ ’ GREENHOUSES ’ 4,300 Z 7,900
RN o
Ll | :
— 12,500 g
= \\ 17,200
| | =
J/ ’ \\ SEE SHEETS 24 & 25 FOR -Y16- PROFILE
N | SEE SHEETS 26 & 27 FOR -Y17- PROFILE

E SHEET 15

-YI6- STA. 42+50.00 DRIVEWAY RADII ARE 10" UNLESS OTHERWISE NOTED




8/17/99

REVISIONS

MATCHLINE SHEET

-YIT- STA. 56+50.00

‘%’/ PROJECT REFERENCE NO. SHEET NO.
~ig- - A\ U-25/968 72
PI'Sta 1540151 PI Sta 21407.32 : NN \ o SHEET O,
A= TI5224 (LT) A= 25532 (LT) \% N ROADWAY DESIGN HYDRAULICS
D = Ol0 446" D = \O% \\\ ENGINEER ENGINEER
L = 7016 L= AN\
T = 35082 T = \, / D INCOMPLE|'E PLANS
R = 32m0m R = O?) DO NOT USE FOR R/W ACQUISITION
\\ 7@ TN N P 57 PRELIMINARY PLANS
" 5% o DO NOT USE FOR CONSTRUCTION
\ go BEGIN CONSTRUCTION, o N e
, -Yi8= Sta.14+30.00 ~END_CONSTRUCTICRN
\ &Yi8s Sta.l5+3397 R 5
. R o N
8 N s D/ ¥ Hemukey
F P no nox 82127
3 8 S c\ &s e rsrEsiis, 2700

-SRI- PQOT Sta. 26+78530 =
/ =Yi7- POT Sta. 6/+61.50

\ \
(N & \@ YN AN £, 97

O\ .
\\\ & - S
N

»' O) N “'r
k ] Lg*
N

&

-SRI- POT_Sta. 20+78.00 =

\ N w08
NN )
SN —o
ﬁm

1 Ié)
=~

L e

<<

- ——— = ==

v

Q

=~

<>

=

_—

UNDIVIDED COASTAL PLAIN

=-SR2- POT Sta. I0+00.00

} D _CONSTRUCT ION
- i— Sta.16+47.00

SN PAVEMENT REMOVAL

SEE SHEET 27 FOR -Y17- PROFILE
SEE SHEET 30 FOR -SR1- PROFILE
SEE SHEET 30 FOR -SR2- PROFILE

DRIVEWAY RADII ARE 10" UNLESS OTHERWISE NOTED
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REVISIONS

% q
+ /
-YI9- PC=35+49.33

€\ 2¥9-_POC Ste.36+7195 =
+

-YI8- POT Sta.46+9948
TRAFFIC DIAGRAM \

* <
e 2 |
ADT 2018 &| 1100 RS S
ADT 2 S| 7400
2038 5| 7400 Nﬁ & +/
>
AN e
* S
1,000 100 e -
1,300 100 o &
J \ B X %\ ISF
Y17 = =\ %
7 7 e A > gl &
13,300 10,300 = _ - ;
19,800 2,200\ fm 16,000

2,700 100

-Y19-
A4
g oL
+/ % 9
‘%
>
=
&
o &
gj@
2 +\

K A QE S -yI7- -YI8B- PROJECT REFERENCE NO. SHEET NO.
S NG \ PI Sta 95+2979 Pis Stq_102+3543 Pis Sta_ 50+1842 Pl Sta 5/+9407 y-25/988 I3
% &M \ A= 4649059 (RT) ©s = 317" 37T Os = 3312558 A= I5 34 2 (RT) RW_SHEET NG,
LB \ D = 325 5. Ls = 19200° Ls = 400.00 D = 1636269 ROADWAY DESIGN HYDRAULICS
\ L = /'364.6' LT = 128.02' LT - 27/52: L = 93.77: ENGINEER ENGINEER
LREME SUBSTATION T = 72299 ST = 6402 * ST = 13775 T = a7
- 7 R = 34500 INCOMPLE['E PLANS
2 L SUPER = 4% el DO NOT USE FOR R/W ACQUISITION
A AN a (0 @ 19— PC Sta. 2946772 19 PRELIMINARY PLANS
+/ N X PI'Sta_30+93.33 PI'Sta_36+1.90
"/ BEGIN CONSTRUCTION NN\ , ® A= 5734 200°(RT) A = 2806 052 (LT)
é ~YI9- Sta.28+00.00 NN N o D = 2202126 D = 2255059
- SO ; Lo e b |
AN \ AN N4 = = 7@
. S SO Vo = 505 R = 2000 ~MULKEY
¢ +/ O SUPER = 6% <
N CNNRN <
‘ \\\\\\ \0\ \ NC Liconse No- 1021
\\ Q ,}\
§ NN \\
\§\\ N %
P AN
AV -YI9- PT Sta. 3210174
o
=
o
e}
Ll 4 &
T o
U oo
Wl o
Z = ////
20 Yi7- Sta.95+152 = -+
5 \ ~¥19= 70.32+78.31 >~
=~ \\\;\ ////
<> — VO L
E | }%i\ N //// 5
SRR vl
NN -
2 X 4
N
W >\\\\
= \\\&\\\ N ~
RN e ,
~ AN AN © 5,
) \Q\\Q\ \ S
. ES NN \\ BYI-276 = GPS 76R s~/ s S
3 X N \z@ o 32 OF 24" ////, ' RN
-~ NN STEEL CASNG o 7 /o gl
> 2 S N N \ e ////" . 7
4 oV N \\ //// . ////,f
At NN S
v \ N ////’ ’ ,////
— . \\ N - Y

) ——~< " N\ N, O
iﬁj/j/;(/ —— ‘ —X\ \ QN / I
— —— == > N\ . \ (j‘/(\o + {3; \
o/ s RS D W\ \ &
r\5 NS AN - g
7 oA SO4D > T \ AN TN D
~ S elend \cousTRtTION /153 B N N 7N )N
P @ 7 -vI8= $10,50#]1.54 / I3 A N h VRN
%\ - (L 2 oA N NG, 78
% \2 ): oo AN \ X<
) M > 6@ \\ N\ / ™
X= & /S N AN N VYN o
& B /‘)§ 535 § \§ O /\ Q
3 A N N\ <</ Q°
835 ;j %/%f 5355( 2 4 } SN \2<\(/ X<O
I %&74 @ (G € I %6’)
Q\S\’\{gﬁ/ \ 535 + O N %<</ A\
W e \2rig- sc sta. 5144690 SO & AR\ O\
. -YI8- CS Sta. 52+4067, %+ QV+ HO O
\ -YIT- CS Sta. I0I+714] g B & o0 QV*Q
BEGIN CONSTRUCTION grCh ‘
~YI8-Sta. 43000 e "R s KX PAVEMENT REMOVAL

TS Sta. 47+46.90

SEE SHEET 28 FOR -Y17- PROFILE
SEE SHEET 29 FOR -Y19— PROFILE

| DRIVEWAY RADII ARE 10" UNLESS OTHERWISE NOTED




8/17/99

13

REVISIONS
-YI7T- STA.103+50.00

MATCHLINE SHEET

PROJECT REFERENCE NO. SHEET NO.
-MULKEY U-25/965 Z
::.:.Ns::j: CONSULTANTS RW _ SHEET NO.
Fg“*f;‘;g"s N5y, 37038 ROADWAY DESIGN HYDRAULICS
Y- GigeRlis e, ENGINEER ENGINEER
Pls Sta 102+35.43
6s = 37 37r INCOMPLEITE PLANS
Ls = 19200 DO NOT USE FOR R/W ACQUISITION
LT = 12802 PRELIMINARY PLANS
ST = 6402 DO NOT USE FOR CONSTRUCTION
0
o
@
2
Z

S
6
S | |
P x D X
o I /‘53 3
& & & 11 ‘838
1 & s .
a8 g 1 A /g b ~Yi7- POT Sta. I0+737!
3 1183 N & I | R
= I ETJ 6" WOPD FENCE //T u
CONC

ZIZX:—_—_X—_-_—X—‘—’ ,’ — INABLE/JO ACCgSS || 5

>~ ISBKD Tt ——/_ 1|88

3 3 | BYII<96 s g

T’%’

e
I ;
~ \ 37550 OFE N
15" LANDSCAPE EASEMENT - \¥ .
— 15" LANDSCAPE EASEMENT
END_CONSTRUCTION it

=YI7 = Sta.l106+00.00

SEE SHEET 28 FOR -Y17- PROFILE
DRIVEWAY RADII ARE 10 UNLESS OTHERWISE NOTED




N PROJECT REFERENCE NO. SHEET NO.
< J-MuULKEY U-25/965 75
S ENGINEERS & CONSULTANTS P —
RS NE 27636 ROADWAY DESIGN HYDRAULICS
AR ENGINEER ENGINEER
INCOMPLEITE PLANS
DO NOT USE FOR /W ACQUISITION
) PRELIMINARY PLANS
\5\ DO NOT USE FOR CONSTRUCTION
B
-YI6- PC Sta. 34+6/.94
N -Yl6- POT Sta. 30+00.00
~N
\\ -YI6- PT Sta. 36+92.71
N .
2 \
5 \A\\ « « o ABTCHL o
wv
E \\ CEMETERY _ O
& \ )
=
| S
R isTavraT T o Ll 4
_ 1= = e - - - T T T T T I TS T~
Z} = r— - - (V2 <
e B W
7 jassfonagoy ——1— — = —
1 0
x| ok
S T
[ E O
[ = WO
I ' XN [EQ\K / < >—_
I : =
I BEGIN CONSTRUCTION
/ -YI6- Sta.38+68.35 < Feta o
/ _ ‘ CHURCH S
————— /
! COETETEE
I @&
|
|
|
I
E =Yl6- =YI7TA-
E Pl Sta 35+77.33 PI Sta 40+24.23
: A= 00750(UT) A= 034338 (RT)
: D = 003 26.3 D = 006’ 525"
: L = 23076 L = 5027r
E T = 11538 T = 25136
.3 R = 10000000 R = 5000000
22
ﬁf
:
; SEE SHEET 24 FOR -Y16- PROFILE
e
%2 DRNVEWAY RADII ARE 10" UNLESS OTHERWISE NOTED
#
$4
ReZac
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REVISIONS

MATCHLINE SHEET

-Yle- STA. 52+00.00

-YI6-
PI Sta_58+06
A = 214 297" (RT)
D = 034226
L = 39.23
T = 19564
R = 1000000

'I'—MLILKEY

ENGINEERS & CONSULTANTS

PO Box 33127
RALEIGH, N.C. 27636
(919)851-1912

(919) 851-1918 (FAX)
WWW.MULKEYING.COM
NC License No. C-1021

PROJECT REFERENCE NO. SHEET NO.

BY-B STA 9+69

oo L LT

ELEV 216.48"

-YlI6- PC Sta. 56+1118

END CONSTRUCT ION
-Yl6- Sta.59+24.88

194w

TO STRICKLAND BRIDGE RD

-Yl6- POT Sta. 60+09.06

=Yl6- PT Sta. 60+024I

RN

O

U-251968 16
RW SHEET NO.

ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
INCOMPLEITE PLANS

DO NOT USE FOR R/W ACQUISITION
PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION

SEE SHEET 25 FOR -Y16— PROFILE

DRIVEWAY RADII ARE 10" UNLESS OTHERWISE NOTED




8/17/99

REVISIONS

4

4

P 4
“
4
4
A '
y; P
4
4
y;

ﬁEG/N CONSTRUCT ION,
, -SRI- Sta.l10+31.00

-SRI-
Pl Sta 14+4578
A = 40 34 21/ (LT)
D = 445032
L = 85400
T = 44578
R = 120600
Vd = 40 MPH
SUPER = 4%
wooDns
‘4 >~
o Rl
\\
-SRI~ _PC_Sta. I0+00.00 7,'

N PROJECT REFERENCE NO. SHEET NO.
N -MULKEY U-25/965 7
N SNENEERS L oRaUTANTS oW SHEET NO.
AN RASELNE gveas ROADWAY DESIGN HYDRAULICS
N GigeRlis e, ENGINEER ENGINEER
AN
A INCOMPLEI'E PLANS
\ DO NOT USE FOR R/W ACQUISITION
A PRELIMINARY PLANS
\ DO NOT USE FOR CONSTRUCTION
AN
AN
AN
%
&95
WOoDS
WoQDs
UNDIVIDED COASTAL PLAIN

-SRI-_PT_Sta. 18+54.00

15+00

WOoDS

SEE SHEET 29 FOR -SR1- PROFILE

DRIVEWAY RADII ARE 10" UNLESS OTHERWISE NOTED |




SOGN

$ESESSSYSTIMESS S

5/28/99

PROJECT REFERENCE NO. SHEET NO.
| | | | | | (HeMuLkEY U-25/985 18
. . . . . . . ENGINEERS & CONSULTANTS ROADWAY DESIGN HYDRAULICS
L ‘ ‘ ‘ ‘ ‘ ‘ ‘ Rzgg;ﬂ;:ﬂzvﬂs ENGINEER ENGINEER
— INCOMPLE['E PLANS
DO NOT USE FOR R/ W ACQUISITION
PRELIMINARY PLANS
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DO NOT USE FOR CONSTRUCTION
B2 |0 T < '~ O T e S S S S ..230.
7O 1S oo i S S S S .220.
..210 .. ..210..
.200.. ..200 .
190 .. -.190..
‘"c”'”” GRAY AND ORANGE,MOIST TO SATURATED,Y.SOFT TO STIFF,SANDY TO SILTY CLAY f @CP: TAN GRAY AND ORANGE.MOIST TO WET.STIFF T0 V.STIFF.SANDY AND SILTY cLay (MIDDE/VDORF FORMATION) : : ‘ ‘
180 (B) UCP:T AN GRAY AND ORMNGE.MOIST TO WET.V.LOOSE TO. MED.DENSE.CLAYEY SAND | | ' (© UCPs BROWN.WET.LOOSE.SLLSILTY SAND (CULTVATED SOL) | | | | | | ' [SEE SHEET 4 FOR -L- PLAN| 1aq
518 519 520 521 522 523 524 525 526 527 528 529 530 531 532
BM* 188
== STA. 544+30.44,
47285 L
FE ik
B2 10 e S S S S S 230
71 O e O O S S S S S 220
e e T
200 | N T T O R s e NS HCH TR = 200
SR L0 I 1 U R S S S S S SR 2190 .
B 1 =0 T S O S S S S S S ..180_.
@ UCPsTAN GRAY AND ORANGE.MOIST TO'WET.SOFT TO V.STIFF.SANDY TO SILTY CLAY ' | | | @ CPs TAN GRAY ORANGE AND RED.MOIST.V.STIFF. SANDY. CLAY (MIDDENDORF FORMATION)
(B) UCP:TAN GRAY AND ORANGE,SATURATED,LOOSE TO MED.DENSE,CLAYEY TQ SILTY SAND : : : (©)UCP: TAN AND BROWN.WET.LOOSE.SILTY SAND (CULTVATED SOIL | : : : : : :
170 © CP: TAN GRAY ORMNGE AND RED.MOIST TO WET.VERY LOOSE TO MED.DENSE.CLAYEY'TO SILTY SAND (MIDDENDORF FORMATION)  (F) ALLUVIAL: GRAY,WET,V.LODSE.CLAYEY SAND | : : } : : : " | SEE SHEET 5 FOR -L- PLAN | 779
g 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546




5/28/99

CN$$$55$$5555555$$

PROJECT REFERENCE NO. SHEET NO.
-I'—M ULKEY U-25/968 19

L ! ! ! ! ! ! ! ENGINCERS B CONSUITANTS YA YIS
! ! ! ! ! ! ! :ELEI‘;: ﬂj‘;’zwﬂs ENGINEER ENGINEER
: : ! ! : : : : : —_— INCOMPLE['E PLANS
SOIL TEST RES U LTS . ! ! ! ! ! ' ' ' ' ' DO NOT USE FOR R/ W ACQUISITION
: : : : : : : : : : : PRELIMINARY PLANS
,,,,,,,,, - .. ] SAMPLE OFFSET STATION DEPTH AASHTO Ll pi % BY WEIGHT % PASSING (SIEVES) % % DO NOT USE FOR CONSTRUCTION
NO. INTERVAL CLASS. o “"| C. SAND | F. SAND SILT CLAY 10 40 200 |MOISTURE | ORGANIC ! ! ! ! ! ! ! ! ! ! !
SS-16 CL 555+ 00 3.5-5.0 A-2-7 42 | 17 54 16 7 23 98 62 32 17.8 -
SS-17 CL 558+ 00 3.3-48 A-7-6 45 | 24 39 25 10 26 100 78 39 20.9 -
SS-18 CL 561+ 00 6.0-7.5 A-2-7 43 | 28 51 19 8 22 99 66 33 13.7 -
""""" SS-19 CL 573+ 00 6.2-7.7 A-2-6 30 11 31 29 5 27 100 81 3 31.6 -
BS—ZJT CL ‘ 564+00‘ 1.0—@,0 A—2—4 22 7 52 18 7 ‘16 95 ‘ 52 24 11.0‘ -
2230 [ S S L L L S T S S S S 230
! ! ! : : : : : : : ! Qe |
NKO |
Qf+ |
o
! ! ! ! ! ! ! ! ! ! ! i<
2220 L L e e L T 5 -220.
! ! ! ! ! ! ! ! ! ! ! &
210 — e — 1 1 e S ST U < T 3 ‘ 3 3 3 3 | | | 210
———— 5= S N A S . ‘ ‘ ‘ ‘ ; ; ;

200 F——~ | | -_—_————————— — — — T T == | —— | ‘ | - o) ‘ 200
22000 o . L —_— N e T =~ . . . . . . . . ' ' ' .
D — ! © ‘ ‘ ‘ ! ! ! ! ! ‘ ‘

L — — = = . T
// . .
2190 | L L S BT S T S O S S L L L L L L L L L L L L 2190
! ! ! ! : : : : : ! ! ! ! ! ! ! : ! ! ! ! L _--Ta
1801 v 'brcé'r'/i& voisT 'T’O' M_rrrréb#f’r'b web. éf)ék 'SMb'Y'C'L;A'Y' T s @CP: TAN GRAY ORANGE AIVD RED; MOIST 70 SAT‘URATEDLOOSE 70 MED DENSE; CLAYEY 70 SILTY SAND (MIDDENDORF FORMATION) """""""""""""""""" 180
; ng-ORANGE W/ REDMOIST To SATURA TED WED.DENSE, CLAYEY D ‘ ; ; ; ; (©) CP: GRAY PURPLE ORANGE AND RED,DRY TO WET,STIFF ro V.STIFF, SANDY CLAY: (MIDDENDORF FORMATION) ‘ ‘ ‘ ‘
3 ‘ 3 3 ‘ ‘ ARTIFICIAL FILL: TAW, MO/ST v. LOOSE CLAYEY SAND : : : : : : :
: ‘ ‘ ‘ ‘ ‘ ‘ : : : : : ©! : : : : : : . | SEE SHEET 5 FOR -L- PLAN
170 170
546 547 548 549 550 551 552 553 554 555 556 557 558 559 560
22300 L L A L L I S SR S SN L S e e s S N S A 230
! ! ! ! ! ! S ! ! ! ! ! ! * 189
-L— STA.573+04./0
! ! ! ! ! ! ! ! ! ! ! ! ! 1 1 ! ! ! ! ! ! ! 1’55%5‘/2,08/ ! !
22201 L L A L e U 3 3 3 3 3 3 ‘ : 3 3 : 3 : : [N S FE L L [ 220

20 | AN AR SR SR S R e SR SR S U 0UUUUUON FOROOOS FUURUOOS SOUUUO SURURUONS SORSORON SRS SO o S S S S, 210

200 eMy~—— - g T @——— {200
w| o8 T NIy~ T~ S, o .
e e
wl o es
% S N - 8. ° =T S S T

(@ UCP: T AN.WET, SOFT, SANDY CLAY
® ucP:TaN BROWN ORANGE AND GRAY, uo/sr 7O SATURATED v. LOOSE 7O MED DENSE, CLAYEY 7O SILTY AND GRAVELLY SAND

@cp- TAN GRAY ORANGE AND RED,MOIST TO SATURATED,SOFT ro HARD, SANDY TO s;m cLay (MIDDENDORF FORMATION) ; ! ! ! ! SN
a ® ROADI'AY EMBANKMENT: TAN AND BROWN, WET LOOSE, su SILTY SAND ‘ ‘ ‘ ‘ 1 ‘ ‘ ! ! ‘

SEE SHEET 6 FOR -L- PLAN

g 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574




5/28/99

CN$$$55$$5555555$$

PROJECT REFERENCE NO. SHEET NO.
: : : : : : : : ‘ U-251988 20
. . . . . . . . . . . . . ' ' ' ' ' ' ' ' . ROADWAY DESIGN HYDRAULICS
. . . . . . . . . . . . . ! ! ! ! ! ! ! ! ' ENGINEER ENGINEER
220 Lo Lo Lo Lo Lo L —L— ,,,,,,,,, L L L . L L S S o
: : : : : : : : : : : : : % INCOMPLEITE PLANS
. ' ' ' . f f i | | | B | ! ! ! ! ! ! ' ' ' ' (‘\J % DO NOT USE FOR R/ W ACQUISITION
: : : : : : : : : : : : : : : : : : : : : : : SIS PRELIMINARY PLAN:
2]0 ! ! ! - - . R . . . . L. [ e [P [ B o o o e . SB ,,,,,,, RDONOTUSEFOIEONSTRUCT& S
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ o
' ' ' ' (9}
: : : : : : : : . . . . . . . . . . . <
: : : : : : : ‘ : ‘ : : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ >
£200 : ‘ : : b | | ‘ | @ | | ; ; N« | | | | | N I I o ~.200
‘ ‘ ‘ ‘ ‘ ‘ ‘ ! 3 ! ‘ ‘ ! ! ! ! = ! ! !
190 | | | | | j ‘ j j Ry R | i | i T~ ST AR R e R e PR e B 190 .
180 | | | | | BT 1 1 | | 1 1 | | | | S — So \ S N 180
170 | | | | | | | | | | | | | ; ; ; ; ; ; ; ; ; TN TN SR 170-.
' ' ' ' ' ' ' ' ' ' ' ' ' . . . . . . . . . B ' \\ '
SOIL TEST RESULTS N
21600 SAMPLE | ocon | spaTioN DEPTH aasuro |l % BY WEIGHT % PASSING (SIEVES) % % : : : 1 1 1 1 1 1 \ : VA T~ e \‘\ rrrrr 160
NO. INTERVAL CLASS. | " |c.SAND | F.saND| SILT | crAY | 10 40 200 | MOISTURE | ORGANIC 1 1 1 1 1 1 ‘ 1 1 ‘ =~ : ~
BS-6 CL 576+00 1.0-9.0 A-2-4 8]0 71 18 4 7 98 62 12 19.9 - : : : 1 1 1 1 1 AN
85-20 CL 579+00 13.0-14.5 A-24 22 | 0 1 77 4 3 100 9 2 41.9 - 1 1 1 1 1 1 1 1 1 ‘ : : :
2150 | ... 5521 CL 582+00 8510 Alb 9] 0 68 19 3 10 95 49 14 148 - L L L L L . L . L R 1+ L o .. 150 .
®) ucr: TAN BROWN ORANGE PINK AND RED MOIST TO WET V. LOOSE TO MED. DENSE CLAYEY T0 SILTY SAND : :
@CP: TAN PINK ORANGE AND GRAY MOIST TO SATURATED V. LOOSE TO V. DENSE CLAYEY TO SILTY SAND AND SILTY COARSE . SAND (MIDDENDORF FORMATION) .
"""" @G}TM'CRN'MD'O'RAN'GE'DRY'TO'SATURATED'SOFT'T'O'HAPD'éI'LTY'C‘LAYJ(MDDENDOﬁF'FORMATI&)N)”"”'f”"”"L"'”'"L"”"”L””'”"”"”'"”'”"”"”"”"”"”"”"”"”"”"”"”"”"”"”””'"”"”'”"
©cr: TAN GRAY AND ORANGE.ORY TO MOIST,STIFF TO. V.STIFF,SANDY TO SILTY CLAY (CAPE FEAR FORMATION) . : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : :
@G": TAN GRAY AND ORANGE, WET 70 SATURATEDV LOOSE TO V. DENSE CLAYEY 70 SILTY SAND (CAPE FEAR FORMATION) . . . . . . . . . . . . . |SEE SHEETS 6 & 7 FOR - PLAN
573 574 575 576 577 578 579 580 581 582 583 584 585 586 587
220 L A L e B o S S S ] L —L— B o o A A L L o B S S S 220
1 1 1 1 1 1 s s o 1 1 s 3 | s s s s s s 1 1 1 1 s s
2104 o o o o o . o . t:‘ """" o [ e . o o o o o o o . ---210.
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ S ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
. . . . . . . . '\"_ . . . . 3 3 . . . . . . . . . . . .
200 | A A A o S L L o 1T ] S S S S SN ST SRR SN o A A A A A o S L ...200.
. . . . . . . . My . . . . 3 3 . . . . . . . . . . . .
190 | S S S S S S S S S S . e S o S S S S S S S 190
180 e . e e e L . . L R L i o s e e e e e s o -..180 |
1700 e . e e e e . . L R L O A S S DA o s e S . e e e e 170
1600 L Lo Lo L L . S S S S S S S S S S Lo Lo o Lo Lo L L . 160
! \~\§ ! ! ! ! ! ! ! ! ! ! ! 1 1 ! ! ! ! ! ! ! ! ! ! !
1500 R NG P e A e e e e e R R e TR P P P B RS P P e A 150
~
. . . \\ . . . . . . . . . . . . . . . . . ' . . . . .
140 | SR SR S SN_ v S S S S S S S P P R SR SR S SR A A A S - 140
. . . . " . . . . . . . . . . . . . . . . ' . . . . .
130 .+ SEE SHEET 7 FOR —-L- PLAN: 1 | SEE SHEET 7 FOR —-L- PLAN 130

587 588 589 590 591 592




5/28/99

DON$$$$5$55$5$$564$

$

~Y]

RALEIGH, N.C.
(919 8511912
(919) 851-1918 (FAX)
WWW.MULKEYING.COM

PROJECT REFERENCE NO. SHEET NO.
MuLKEY U-251958 2l
ENGINEERS & CONSULTANTS ROADWAY DESIGN HYDRAULICS
PO Box 33127 ENGINEER ENGINEER

NC License No. C-1021

DO NOT USE FOR

INCOMPLEI'E PLANS

/W ACQUISITION

SOIL TEST RESULTS PRELIMINARY PLANS
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DO NOT USE FOI CONSTRUCTION
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
OFFSET STATION L.L .
NO. INTERVAL CLASS. C. SAND | F. SAND SILT CLAY 10 40 200 |MOISTURE | ORGANIC
BS-2 2'RT 15+63 1.0-8.0 A-24 20 57 24 6 13 98 65 21 12.6 -
SS-8 5 RT 22403 13.5-15.0 A-7-6 42 29 29 13 29 100 83 47 155 -
""""""" 55-9 FLT 25+04 6.1-7.6 AT | 4 47 20 6 27 99 | 69 | 3 178 -
R
' ~
,,,,,,,,,,,,,,,,,,, o o
)Y
)0
oa.
Quw
=)
220 | 5s 220
Sle}
<F
w#o%
YUl
2210 | ... al) <2 2210 .
V2
=
O~
[
all |
C200 i~ ..200_.
C190 | N i 2,190 .
1180 A=t N | | 180
! @C‘P: TAN GRAY ORANGE 'AND RED.MOIST TO SATURATED,LOOSE TO MED.DENSE. CLAYEY T0 SILTY SAND (MIDDENDORF FORMATION)
(D) UCPAORMNGE OIST STIFF.SILTY CLAY ‘ () CP: TAN ORMNGE AND RED.MOIST TO WET.V.STIFF,SANDY AND SILTY CLAY (M RE_FORMATION)

170 .UCP:TAN/BROWN GRAY AND ORANGE MOIST TO WETVLOOSE 70, MED DENSE CLAYEY TO SILTY SAND @ROAWAY EMBAMKHENT:‘ TAN AND BROWN WET. LOOSE St SILTY SAND SEE SHEETS 5 & 6 FOR -Y17RPA- PLAN 170
10 1 12 13 14 15 16 18 19 20 21 22 23
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff YIZRPA-] |

. ~
;u)_’
e
| | | 8%
RS
+ ¢
———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— ;%{o,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
SNN
w;&
[
<5,
230 | s N S 230
IOy
TTQ
220 . 220
_210.. _210..
.200 . -.200._.
-.190. . 190
@UCP: TAN GRAY AND ORANGE,MOIS TO WET,SOFT TO.V.STIFF,SANDY TO SILTY cLa AND SANDY SILT
(B) UCP:TAN GRAY AND ORANGE.MOIST.MED.DENSE.CLAYEY SAND
B <10 O A S S N S S @CP*TA’V GRAY ORANGE AND PINK,MOIST .TO WET,MED.DENSE, ,CL!‘,Y{E’,’ 70 ,S,Ll SILTY. 54",’0 ,(M’DQE’VDQRF F QRM’,‘T’O’,W ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 180 .
(D) CP: TAN GRAY ORANGE AND RED.MOIST TO WET,STIFF TO V.STIFF,SANDY CLAY (MIDDENDORF FORMATION)
® uce: TAN/BR(MN MOIST.V. LOOSE SILTY SAND (CULTIVATED SO’ 1 : ! !
170 SEE SHEET 5 FOR -Y17RPA- PLAN | ;70

23 24 25 26 27 28 29 30 31 32 33 34

35
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) j j j j j j j . . . . j j j j . . . . . . PROJECT REFERENCE NO. SHEET NO.
: : : : : : : : : : : : : : : : : : -I’—MI_ILKEY U-251988 22
' ' ' ' ' ' ' ' ' ' ' ' Y] 7RPB ' ' ' ' ' ' ENGINEERS & CONSULTANTS ROADWAY DESIGN HYDRAULICS
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' PO Box 33127 ENGINEER ENGINEER
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ A L
B s L L L e Lo L L [ L] — —_— e Lo L L [ [ - (21283171313 (rax)
. , , , , , , , , , , , . . . . . . INCOMPLEITE PLANS
DO NOT USE FOR R/ W ACQUISITION
PRELIMINARY PLANS
,,,,,,,,,,,,,,,,,,,,,,, SOIL TEST RESULTS P DO NOT USE FOR CONSTRUCTION
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
o OFFSET | STATION LL| PL
Chy NO. INTERVAL CLASS. C.SAND | F.SAND | SILT | CLAY 10 40 200 |MOISTURE | ORGANIC : : : : : : : : ‘ ‘
,,,,,,,,,,,,,,,,,, - &--] 8810 CL 17+00 1.0-25 A6 39 [ 21 34 23 15 28 100 79 47 23.6 - T
‘ 2 SS-11 CL 23+00 11-2.6 A6 27 | 13 32 28 29 1 100 81 45 19.8 - ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
| < X X X X X X X X X X X X
Stiv
(=)
,,,,,,,,,,,,,,,,, %L\j
O
B8
MR@N
SN S
< W=
,,,,,,,,,,,,,,,Qt,\,<('ﬁ\.l ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Q%b\\\
RN
O | Iy . . . . .
&g ! ! ! ! ! ! ! ! ! ! ! ! ‘ ! ! ! ! ! ! ! ‘ ‘ ‘ ‘ ‘
L 220 | i L L . . . . . [ 1 1 1 1 1 1 1 : : : : ‘ 0220 .
1 -YI7RPB- ‘ : : ‘ ‘ : : ‘ ‘ : : : : : : : ! ! !

67' RT, -YITRPB- 98’ RT YI7RPB-

(4°LT, -L-)

-.210 . -.210 .

.200 . -.200 .

190 .

2190 ..

.UCP:TAN ORANGE AND RED, MOIST MED. DENSE CLAYEY SAND @CP: TAN GRAY RED AND ORANGE DRy, V. $TIFF SANDY CLAY (MIDDENDORF FORMATION)

1 ©cr ORANGE aND GRAY uo;sr T0 SATURATEDV LOOSE TO MED. DENSE CLAYEY T0 SILTY SAND (MIDDENDORF FORMATION}  © uer: TAN/BROWN WET.v. LOOSE SILTY SAND (CULTIVATED soi ‘ 1 1 ‘ : : : ‘
180 ! © ! ' © : : : : SEE SHEETS 4 & 5 FOR -Y17RPB- PLAN| 129

10 1 12 13 14 15 16 17 18 19 20 2] 22 23

CN$$$55$$5555555$$

ffffffffffffffff YI7RPB-|

L2227

-YITRPB— STA 3/+23.54
—YI7T— STA72+34.48 EP

END
- ELEV.

220 ? ? ? ? ? ? ? ? ? ? ? ? . S SR S S AR e e S S 220

210 f f ? } ? 3 ? R } ‘ S R T S - A A - S 210,

1200 S i i @ i i i 3 i T S S A - - S 200,

iy e o A S Sy - A R AR A 190

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ @ CP: TAN GRAY AND QRANGE,MOIST, MED. DENSE CLAYEY SAND (MIDDENDORF FORMATION)
: : : : : : : : : : : (D) CP: TAN GRAY RED AND ORANGE.DRY.V.STIFF.SANDY CLAY (MIDDENDORF FORMATION)
180 1 1 ‘ ‘ ‘ : ‘ ‘ ‘ ‘ : : ‘ ‘ ‘ ‘ : : :

SEE SHEET 5 FOR -Y17RPB- PLAN | ;00

24 25 26 27 28 29 30 31
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.220

4=-B4LJL_BCEE\(

—Y17RPC-

ENGINEERS & CONSULTANTS

PO Box 33127
RALEIGH, N.C.
(919 8511912
(919) 851-1918 (FAX)
WWW.MULKEYING.COM
NC License No. C-1021

PROJECT REFERENCE NO.

SHEET NO.

U-251988B

23

D SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
=
. OFFSET STATION LL. | PIL
' 5( NO. INTERVAL CLASS. C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
,,,,,,,,, g I SS-12 CL 15+00 1.2-2.7 A-6 36 | 20 36 20 18 26 99 77 47 194 -
o SS-13 CL 18+00 0.9-24 A-7-6 47 | 25 28 19 14 39 99 83 56 22.8 -
QQ\ ! ! ! ! ! ! : !
= .
2o ‘
o .
,,,,,,,,, Tt .
U vy '
Wj—o '
QBB 1
< o2 .
all <N .
,,,,,,, QL)K :
=r ‘
S .
S !
Qfl 1y .
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr SS=12

85 LT, -YI7RPC-

ROADWAY DESIGN
ENGINEER

HYDRAULICS
ENGINEER

INCOMPLE

DO NOT USE FOR

'E PLANS

/W ACQUISITION

PRELIMINA

DO NOT USE FOI

RY PLANS

CONSTRUCTION

..220 .

(47 LT, Lo
210 ‘ ‘ 210
200 . ..200..
190 . 190 .

@UCP:TAN AND ORANGE MOIST TO WET, MED STIFF TO V.STIFF, SANDY 70 SILTY CLAY . . .
(B) UCP:TAN.WET.V.LOOSE,CLAYEY SAND ‘ ‘ @ CP: TAN GRAY ORANGE AND RED, DRY TO MOIST V.STIFF ro HARD, SANDY CLAY (MIDDENDORF FORMATION)

180 (©) CPs GRAY AND TAN.MOIST.MED.DENSE TO DENSE.CLAYEY TO SILTY SAND (WIDDENDORF. FORMATION) (© UCP: TAN/BROWN.WET. LOOSE. SILTY SAND (CULTWVATED SOIL) |SEE SHEETS 4 & 5 FOR -Y17RPC- PLAN| 1g9
10 n 12 13 14 15 16 17 18 19 20 21 22 23
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff -Y17RPC- ]

t
o
0
[Na]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
. Sm
£
i
,,,,,,,, << oy - oo oo
gLl
N
O WD
I
ffffffff S .
T
' _
2 O S .220..
..210.. 210
2| -200.. ..200..

g

190 L O O L] 190

$(_’)

s 180\ Ll (R)UCPBRONN GRAY RED AND ORMNGE.MOIST TO WET.MED,STIFF TO V.STIFF.SANDY CLAY ..l Ll 1180..

ﬁg* .UCP:TAN BROWN GRAY AND ORANGE. MOIST T0 WET V.LOOSE TO MED. DENSE CLAYEY TO SiLty SAND

§§ @ CP: TAN GRAY RED AND ORANGE MOIST 70 SATURATED LOOSE 70 DENSE CLAYEY TO SILTY SAND (MIDDENDORF FORMATION) 3 3 3 :

Qg 170 @CP: GRAY BROWN AND RED,MOIST.V.STIFF,SANDY GLAY (MIDDENDORF  FORMATION) SEE SHEET 5 FOR -Y17RPC- PLAN 170

et ‘

ggg 23 24 25 26 27 28 29 30 31 32 33 34 36
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CN$$$55$$5555555$$

. ' ' ' ' ' ' ' ' ' ' ' . . . . j j j j j j PROJECT REFERENCE NO. SHEET NO.
; ! ! ! ! ! ! ! ! ! ! ! ‘ ‘ ‘ ‘ ; ; ; ; ; ; -I'—M ULKEY U-251988 24
' . . . . . . . . . . . Y] 7 R P D ' ' ' ' ' ' ENGINEERS & CONSULTANTS ROADWAY DESIGN HYDRAULICS
' . . . . . . . . . . . ' ' ' ' ' ' ;ngg: =g::=727“5 ENGINEER ENGINEER
1 : : : : : : : : : : : ‘ ‘ ‘ ‘ f f f f f f — INCOMPLE['E PLANS
! Q . ' i ' ' ' ' ' ‘ ‘ ‘ ‘ ‘ ‘ ‘ \ \ | | DO NOT USE FOR R/ W ACQUISITION
LT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ! !
230 | s SOIL TEST RESULTS o o - - - o o o A PRELIMINARY PLANS30
o SAMPLE OFFSET STATION DEPTH AASHTO AR % BY WEIGHT % PASSING (SIEVES) % % :
() a NO. INTERVAL CLASS. C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
8 Ly BS-1 6’LT 15+49 1.0-8.0 A6 30 | 15 M 33 10 23 99 80 37 152 - . . . . . . . . ' '
220 | ... P ol _ssu CL 22400 1.0-25 A-7-6 41 | 27 41 19 13 27 96 68 42 17.9 - L . L L . L . S S S 220
og ! ! : : : : ‘ ‘ ‘ ‘ ‘ ‘ ‘
—~Oo
Wit G ey ! !
P8 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! : ‘ ; ; ; ;
210 TN S S S S S S S o o o S A L : ; ‘ ‘ ‘ ‘ ‘ 210
Nl ‘ ‘ ‘ ‘ ‘ ‘ ‘ ! ‘ 6’ LT ! ‘ : ! ! ! ! ! ! !
NI : : : : : : : : : —_—— e e e
S Y ! _ E _—@ l/ ‘ 3 _ A 1 3 : : ‘ ‘ :
200 | : —7 = N3 ; ‘ L == m T T R ! : ‘ ‘ - 200
— = T N e B === ; . . . . . : : : :
: : : : L =T
62’ RT, -YITRPD- = —— 1
2190, .. ‘ 2190 .
2180. .. 2180 ..
B0 174 e - O O S S S S S I
"""" @Ucp,rAN WD BRowu‘uo[s'r TO WET.MED.STIFF,SANDY TO SILTY CLAY : : ! ! f @CP: TAN GRAY AND ORANGE.MOIST ‘TO WET.MED.STIFF TO STIFF. SANDY TO s:m cLar (MIDDENDORF FORMATION) o
@) UCP:TAN GRAY AND ORANGE.MOIST TO SATURATED,LOOSE TO MED.DENSE. CLAYEY TO SILTYSAND . ! ! @ROW‘Y EMBANKMENT; BROWN.WET. LOOSE, SLLSILTY SAND. ! : ‘ ‘ ‘
@CP) TAN GRAY RED AND ORANGE.MOIST TO SATURATED.V.LOOSE TO' MED.DENSE.CLAYEY TO SILTY SAND (MIDDENDQRF FORMATION) ! ! ; ; ; : ; ; SEE SHEETS 5 & 6 FOR -Y17RPD- PLAN 170
10 n 12 13 14 15 16 17 18 19 20 21 22 23
U
,,,,,,,,,,,,,,,,,,,,,,,,,,, A .
<
Q]
O
=
..220. 0220 | o § ..220.
2100 SR S e e AN 210 S S ] ] SO T U S © o 3 3 3 3 3 B | ; ; TmO = 210
200 Frmmm e e e L .200 .. .. .. L S L L S SRR SO SRR B ,,,,,,,, Lo L Lo ; : } } e } ..200.
fraepnfesufopivi ‘ ‘ ‘ ‘ ‘ ‘ | | 1 r r r r r r r r ‘ BT
190 | S S S S S 190 | S o L S s O e S S S S S S S S S 190
: : : : f f f f f .UCP: TAV BROWN AND GRAY,DRY TO WET,V.LOOSE TO DENSE, CLAYEY SAND ‘ ‘ ‘ ‘ 1 ‘ ‘ ‘ 1
! ! ! ! ! RoapwaY Euemxufnr BROWN, MOIST. LOOSE. SLI.SILTY SAND : ! ! ! ! !
189 |SEE SHEET 5 FOR -Y17RPD- PLAN ; 180 ; ; ; ; ® ! ; ; ; ; ; ; SEE SHEETS 11 & 15 FOR -Y16- PLAN| g9

23 24 25 38 39 40 41 42 43 44 45 46 47




& . . . . . . . . . . . ' . . . ' ' ' ' ' ' ' PROJECT REFERENCE NO. SHEET NO.
S ; ; ; ; ; ; ; ; | | ; r ‘ ‘ ‘ ‘ r r r r | N=MuLkeyY U-251558 25
o . . . . . . . . ' ' . . Y] 6 . . . . . . ENGINEERS & CONSULTANTS ROADWAY DESIGN HYDRAULICS
. . . . . . . . : : . : — — : : : : : : 2 :::::‘3 ¥ 27020 ENGINEER ENGINEER
! ! ! ! 1 1 ! ! ! ! 1 ! ! ! : ! ! ! = INCOMPLE[TE PLANS
DO NOT USE FOR R/ W ACQUISITION
PRELIMINARY PLANS
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DO NOT USE FOI CONSTRUCTION
BM* 187 :
5”:?5 STA.52+57.28 ; SOIL TEST RESULTS
ELEV. 2/6 48 SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % ' ; ‘
—————— : OFFSET | STATION | inrggyar, crass. | %) 1 [CSAND [F.sAND| SILT | CLAY | 10 | 40 | 200 |MOISTURE| ORGANIC | -~ -~ iooooooio
2LT 50:+00 3348 _AT6 42 | 2 37 20 ‘ [ 14 ] _29 100 [ 78 \‘ 46 168 - ' ' '
""""""""""""""""""""""""""""""""""""""""""""""""""""""""" e
‘ ‘ I
: : N
: : Qe !
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr N N N R N N Y IEH,
: : o<
: : &6,
! ! NI
" " QL\OL‘J "
772 O S S S S S S S Lo S e A N iy R S S ..220_.
210 - e SN e T T T T TR N T A S R S S R R U S S S 210
200 R il ..200._.
! ! ! ! ! ! ! ! ! ! ! C® UCP: TAN AND GRAY MOIST, v STIFF, SILTY car ‘ 1 ‘ ! ‘ ! ‘ ‘
190 R L e e SRR R T"UCP:TANBROWNANDGRAYMOISTTOWETLOOSETOMEDDENSECLAYEYTOSILTYSAND """ e R R SRR SERRREEES SERERREES SEREEEEES b 190
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ C® ROADWAY EMBMKHENT BROWN MOIST TO WET, LOOSE sLl. SILTY SAND 3 ‘ j : : : :
180 SEE SHEETS 11 & 16 FOR -Y16— PLAN| 4189
48 49 50 51 52 53 54 55 56 57 58 59 60
0220 (... L —— .220.
2210 . f S S S S S S — i S S S I ~210..
: : UCP:TAN GRAY RED AND ORANGEMOIST TO SATURATED,
: 1 V.LOOSE TO MED.DENSE,CLAYEY TO SLLSILTY SAND
~.200.. ; e () >, [ S O A S N .200.
2190 [ e O S S H N S S y == L S S S S S S A A A S A 190 .
«f 180 [ S S S S N S 2180
2 1
¢ i
gy 170 Lo e A A 170 .
b —_—
g .
P
b+ [N 1< O S Ut S S S S S S A _160 .
G2 ‘ ‘ ‘ ‘ ‘ ‘
£ (B) UCP:TAN GRAY QRANGE AND RED,MOIST TO WET.ViLOOSE TO MED.DENSE.CLAYEY TO ‘SILTY SAND: ; ; ; ‘
§§ 150 ' ' ' ' ' ' ' ' ' ' ' . . . ' ' ' ' ' ' SEE SHEETS 8 & 9 FOR -Y17- PLAN 150
B
§§g 10 n 12 13 14 15 16 17 18 19 20 21 22 23 24




g PROJECT REFERENCE NO. SHEET NO.
2 I-MULKEY [_T2e88 3
© Y] 7 ENGINEERS & GONSULTANTS ROADWAY DESIGN HYDRAULICS
:ELEEI‘;:,ZS.‘C?727EZE ENGINEER ENGINEER
‘ ‘ ‘ ‘ — INCOMPLE['E PLANS
DO NOT USE FOR R/W ACQUISITION
SOIL TEST RESULTS PRELIMINARY PLANS
,,,,,,,, 7 % % % I DO NOT USE FOR CONSTRUCTION
SAMPLE OFFSET STATION DEPTH AASHTO AR % BY WEIGHT % PASSING (SIEVES) % %
NO. INTERVAL CLASS. C.SAND[F.SAND| SILT | cLAY | 10 | 40 | 200 |MOISTURE| ORGANIC
S8S8-2 CL 25+00 3.7-5.2 A-7-6 42 | 24 36 24 8 32 100 79 43 194 -
SS-3 CL 34+00 3.4-4.9 A-7-6 50 | 32 40 21 9 30 100 76 42 17.7 -
,,,,,,,, SS-4 CL 37+00 3.5-5.0 A-2-6 3 | 17 49 21 7 23 100 71 32 13.3 -
BS-5 CL 31+00 1.0-7.0 A-6 35 1 20 42 23 10 25 100 76 38 13.0 -
BS—+4 5LT 48+95 1.0-6.0 A-2-6 39 | 21 45 23 9 23 99 72 35 17.9 -
220 . ..220_.
2210 FZ ..210 .
200 . ..200._.
O O s S S S 2190 .
J180 .. (A) UCP:TAN GRAY ORANGE _AND. RED,DRY TO WET,SOFT. TO. MED.STIEF,SANDY, AND. SILTYICLAY. ...l 180 .
UCP:TAV GRAY ORANGE AND, RED.DRY TO WET.V.LOOSE TO V.DENSE.CLAYEY TO SILTY:SAND
® UCP:TAN AND ORANGE,MOIST TO WET.V:LOOSE TO LOOSE,SILTY. SAND (CULTIVATED SOIL) : ‘ ‘ ‘ ‘
170 ! ! ! ! ! ! ! ! SEE SHEETS 9 & 10 FOR -Y17- PLAN| 779
24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
..220._.
~.210 . ‘
«1..200. . }
- '
# '
# '
Rid '
# '
-
2 !
2] 190 ‘
a 1
Rid '
# '
“ '
g '
" !
224 180 |
B h
ﬁﬂwa .
=2 : ‘ ‘ ‘ ‘ :
oo | ‘ ‘ ‘ ‘ ‘ |
& .
22 170 ; ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SEE SHEETS 10 & 11 FOR -Y17- PLAN| 7179
R
ggg 38 39 40 411 42 43 44 45 46 47 48 49 50 51 52




N j j j j j j j j j j j j ' ' ' ' j j j j j j PROJECT REFERENCE NO. SHEET NO.
2 : : : : : : : : : : : : - - - : : : : ! ! ! -I'—MULKEY U-25/988 2r
N ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ENGINEERS & CONSULTANTS ROADWAY DESIGN HYDRAULICS
w : : : : : : : : : : : : Y.I 7 : : : : : : I s ENGINEER ENGINEER
1 1 1 1 1 1 1 1 f f f f : : : : f f f f f f —_— INCOMPLE[TE PLANS
. j ) ) ; ! ' ' ' ' ' ' ' ' ' : DO NOT USE FOR R/W ACQUISITION
SOIL TES T RES ULTS : | | : : : : ! ! ! ! ! : : : ; PRELIMINARY PLANS
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e DO NOT USE FOI CONSTRUCTION
SAMPLE . . DEPTH AASHTO ) : % BY WEIGHT . % PASSING (SIEVES) % . % . ey
) OFFSET . | STATION . ) ) L.L.‘ PIL ; ; . . .
NO. . . INTERVAL CLASS. | C.SAND | F. SAND | + SILT CLAY 10 | 40 200 |MOISTURE| ORGANIC: . QQ
SS-5 - CL . 58400 10-2.5 A-7-6 44 | 19 32 . 19 15 34 99 | 80 52 22.2 . - . g'_t
SS-6 . CL_ . 64400 . 1025 A6 36 j 20 27 . 23 : 19 31 100 : 85 54 21.1 : - t\&
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, gs,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,‘,,,,,,,,,‘,,,,,,,,,‘,,,,,,,,,‘,,,,,,,, .
B
1L
280 | S8 230
..220 . ..220_.
2.210 . _.210_.
..200 . ..200._.
SO 0 O O O S e S S S S S S S SRR I 190_.
180 @UCPtTAN AND GRAY,MOIST TO WET,SOFT TQ STIFF,SANDY TQ SILTY CLAY 180
i I ®) VCPTAN AND RED,MOIST TO WET.V.LOOSE TO MEB DENSE, SILTY SAND |~ 7 1 T ol SR
(B UCP:T ANWET.V.LOOSE TO LOOSE.SILTY SAND (CULTIVATED SIOL) 1 ! ! : !
170 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SEE SHEETS 11 & 12 FOR -Y17- PLAN 170
52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
2215 . 2215
2205 . 205
195 . 2195
2185 . _185 .
175 | , 175
S - < s S S S S S S S I §§§ egl 165
- @5 <
! B
o 1 1T A S S S S S S S S S S S S S S S S S R SERR SR B9 | s
4 >
©
e
b4
loas | S S S o o -Y17- | 145
@ @UCP:TAN GRAY AND ORANGE MOIST TO WET SOFT TU V.STIFF, SANDY CLAY ' ' ' ' '
g .UCP:TAN BRUNN GRAY RED AND ORANGE MOIST TO SATURATED V.LOOSE TO MED. DENSE CLAYEY TO SILTY AND GRAVELLY SAND ‘
Zlé - 135 @CP: GRAY ORANGE AND RED MOIST TO SATURATED V.LOOSE TO V.DENSE, C'LAY EY TO SILTY AND GRAVELLY SAND (MIDDENDORF FORMATION) 135
§§§ I @ CPs GRAY PURPLE AND ORANGE WET TO SATURATED V.STIFF " TO "HARD, SANDY TO $ILTY CLAY (MIDDENDORF F 0RMA770N) """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" C o
= © UCPITAN.WET.LOOSE. SILTY $AND (CULTIVATED SOIL) | | | | |
[Vor:3
0% ; ; ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SEE SHEETS 5 & 12 FOR -Y17- PLAN
&8
§§g 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
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. PROJECT REFERENCE NO. SHEET NO.
3 . U-25198B 28
: 45 LT Y‘7- ROADWAY DESIGN HYDRAULICS
: ENGINEER ENGINEER
~ @Z - INCOMPLE[TE PLANS
—— \ DO NOT USE FOR R/W ACQUISITION
! PRELIMINARY PLANS
- ,2 0,0 T : ,,,,,,,,,,,,,,,,,,,,,, DO NOT USE FOR CONSTRUCTION
2190 A B S 1°7 ¢ I
2180 . R 1 N~ A () e e e 180
2170 . 2 170
\\ ; SOIL TEST RESULTS
. SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
1601 \- EE e . B . et e e S S NO. OFFSET | STATION | 1y rppyar crass. | “| P! [csanD[rsanp] sir | crAy | 1o | 40 | 200 |MOISTURE| oRGANIC -160..
e —_— — S8-7 CL 86+00 1.0-25 A7-6 3 [ar] 2 [ 39 [ 10 [ 29 99 [ 8 | 45 20.6 -
B 1T e .. S N O S S N S 2150
140 L N N A LT S S -140..
! S ! ®@ UC‘P:GRAY TAN AND ORANGE MOIST ro WET, SOFT TO MED. STIFF SILTY CLAY
- ! ~~o (®) UCP:TAN BROWN ORANGE: AND RED.MOIST TO WET.V.LOOSE .TO MED.DENSE. CLAYEY'TO SILTY SAND
130 : - © "B CT (O CP: TAN GRAY RED PINK ‘AND ORANGE.MOIST TO' SATURATED,V.LOOSE TO V.DENSE,CLAYEY TO SILTY SAND' AND GRAVEL (MIDDENDORF FORMATION) 130
e (D) CP: GRAY BROWN ORANGE' RED AND' PINK.MOIST TO SATURATED.V.SOFT TO HARD.SANDY AND ‘$ILTY CLAY AND SANDY "SILT “(MIDDENDORF “FORMATION) =~ "7~ ™~~~ 7 7 "7 77 77 - iriinssssssssossssssssnssssssss e
@ UCP: TAN AND ORANGE. WET TO SATURATED.V.LODSE TO LOOSE.SILTY SAND (CULTIVATED SOIL):
SEE SHEETS 5 & 13 FOR -Y17- PLAN
80 81 82 83 84 85 86 87 88 89 90 9N 92 93 94
‘Q
. . S .
. . (=) .
S A S S
! ! S !
! ! Ly §§ :
| | S
220 v B O S N A %V?,H ,,,,,, S .220.
e — ) N )
— - . . Qo .
‘ . ' =3 .
! ——— W ‘
2100 | e @ S Lo T e ——— e - 210
200 [ O N__ ———— " O B i nn 200
@ UCP:GRAY AND TAN.WET.SOFT,SILTY CLAY
190 (B) UEP:TAN BROWN- AND- ORANGE.DRY: TO-WET.V.LOOSE “TO MED DENSE: $ILTY SAND —————————————————————————————————————————————————————————————————————————————————— 190
(©):CP: GRAY AND ORANGE. WET.MED.DENSE.SILTY SAND (MIDDENDORF FORMATION) ! ! !
@ CP: GRAY TAN AND ORANGE MOIST TO WET, STIFF 70 HARD Sanpr CLAY (MIDDENDORF FORMATION) - - - -
180 ‘ ‘ ‘ ‘ SEE SHEETS 13 & 14 FOR -Y17- PLAN| 1gq
94 95 96 97 98 99 100 101 102 103 104 105 106 107 108




x . . . . . . . . . . . . j j j . . . . . . . PROJECT REFERENCE NO. SHEET NO.
2 ! ! ! ! ! ! ! ! ! ! ! ! ‘ ‘ ‘ ! ! ! ! : : : -I'—MULKEY U-251988 29
5 : : : : : : : : : : 1 1 Y'I 9 1 ! ! : : : : EnoingeRs & consuiTants [T ROADWAY DESIGN HYDRAULICS
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' PO BOX 33127 e ENGINEER ENGINEER
! : : ! 1 ! ! 1 1 1 1 ! 1 3 3 3 ! 3 3 S e INCOMPLE[TE PLANS
DO NOT USE FOR R/ W ACQUISITION
PRELIMINARY PLANS
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DO NOT USE FOI CONSTRUCTION
772 O S S S S S S S S ..220_.
22100 | o~ S e L .210_.
—_— T — ;
e — e i L :
L2000 il L ..200._.
B 0 0 O O O S S S S S S S S I 190_.
180 180
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % ‘ ‘ ‘ ‘
77777777 | no. OFFSET | STATION INTERVAL cass. | LB PE C.SAND|F.SAND| SILT | CLAY | 10 | 40 | 200 |MOISTURE| ORGANIC | .
$S-15 CL 35400 1.2-2.7 A6 30 [ 15 20 | 39 [ 15 | 2 99 | 88 | 48 19.0 - 1 1 1 . . . . . 1 . . . . .
,,,,,,,,,,,,,,,,,,,,,,,,, L T B R R e S S e e e I
' o
! n N
. Moy D
,,,,,,,,,,,,,,,,,,,,,,,,, . 2 L S O S R S S S S B
! o n
. M&%; g@
. <<= Ao
. ~[~N. N Oy
' 0nn Tta
,,,,,,,,,,,,,,,,,,,,,,,,, X0
. . i i hREE
. ' [o) . T
| 2 | 2o Al
! S ! rw AL
. +@ . . s
. s . [Se}
2220 0 o WRR ! B S S S S S S S e N N .220.
' <O ' [
. %@N . .
! I 3 —~
. §$> 0
«0.210 | .. N i e A A S e B e e O A A -210.
g : T 1 -
+ " . .
© . .
: e ~————————
@ ‘ ‘
Bl 200 | e T T N O . .200.
e ‘
R .
b . :
w2 (®) UCP: TAN,WET, SOFT, SANDY CLAY ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
sedd 190 L (©) CP: GRAY AND ORANGE.WET.MED.DENSE.SILTY TQ SLI.COARSE. SAND (MIDDENDORF FORMATION) . . .. .. ... .. BT ... .. Lo Lo Lo Lo Lo Lo Lo L S 190..
22 (D) CP: GRAY TAN AND ORANGE,MOIST,STIFF TO.V.STIFF,SANDY CLAY (MIDDENDORF . FORMATION) : : : : : : : : : : : : : :
Eg . . . . . . . . . : : : :
&
924 180 SEE SHEET 13 FOR -Y19- PLAN| 189

26 27 28 29 30 31 32 33 34 35 36
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g PROJECT REFERENCE NO. SHEET NO.
5 | | | | | | | | | | | | | | | | | | NHeMuLkEY U—25/588 30
5 ' ' ' ' ' ' ' ' ' ' ' ' S R] ' ' ' ' ' ' ' ENGINEERS & CONSULTANTS ROADWAY DESIGN HYDRAULICS
. . . . . . . . . . . . X X X X X X X sE..:E.g:,:j.‘c?7zvezs ENGINEER ENGINEER
! ! ! ! ‘ ! ‘ ! ! ‘ ‘ ‘ ! ! ! ‘ ! ! ‘ e INCOMPLEJ'E PLANS
DO NOT USE FOR R/ W ACQUISITION
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ; : : : : : : : : : ; PRELIMINARY PLANS
,,,,,,,,,,,,,,,, L DO NOT USE FOI CONSTRUCTION
SOIL TEST RESULTS ! } 3 ! ! } } } } ! !
SAMPLE | ooon | saion DEPTH AasHto |l % BY WEIGHT % PASSING (SIEVES) % % ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
NO. INTERVAL CLASS. ™| " [c.saND|[F.sanD] sir | crAy | 10 [ 40 | 200 |MOISTURE| ORGANIC ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ !
,,,,,,,,, [ ss22 CL 21400 0.0-1.0 A6 24 | 11 3% | 24 | 18 | 23 00 | 79 | 45 20.9 1.9
o
S
B
,,,,,,,, B S A R S S S S S S S S S S S S A U A A SRR IR
=<9
%mml
= L ! ! ! ! ! ! ! ! ‘ ! ! ! f ! ! ! ! ! ! ! ! ! 3 3 3 3
2220 | 98N L L S L R N S S L Lo L L L L L L L L S S S S ..220..
Qi ! ! ! ! ! ! ! ! ! : ! ! ! ! ! ! ! ! ! ! ! ! ; ; ; ;
‘ 3 - ————
T T T T T T e ———— & S T N ;- IS N | | | : : : :
2100 0t @ P P P ARRREEEE SRARE @ P P P L N L e e N e --210..
T ! ! ! ! ! BT ! ! ! ! ! ! ! ‘ ‘ ‘ ‘
200 | S . S o o S S S o o S S R R R S S N L . ] o 200
190 3 3 3 3 3 3 ! ! ! " (A UCP:TAN GRAY RED AND ORANGE.WET TO SATURATED,SOFT,SANDY CLAY : ! ! ! ! ! } } } : 190
! ! ! ! ! ! ! : ! . (B)UCPsTAN AND GRAY,WET TO SATURATED,VERY LOOSE,CLAYEY SAND
180 : : : : : : : : : : : : : : : : : : : : : : : SEE SHEET 17 FOR -SR1- PLAN| 1g9
10 1 12 13 14 15 16 17 18 19 20
=
[ag
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e N B .
N
HQ\
vy W
AN
N e o e e e e e S N e e e .
S
IR
g
P~
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, émbm
NS
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : R : : : : : : : : : : :
,,220,, ,,,,,,,, : ,,,,,,,,, : ,,,,,,,,, : ,,,,,,,,, : ,,,,,,,,, : ,,,,,,,,, : ,,,,,,,,, : ,,,,,,,,, : ,,,,,,,,, : ,,,,,,,,, : ,,,,,,,,, : ,,,,,,,,, :,,,,,,,,,‘,,,,,,,,,‘,,,,,,,,1‘,,,,,,,,,‘,,,,,,,,l,,,,,,,,l,,,,,,,,‘,,,,,,,,,‘, ,,,,,,,, Lol L. L. | . T, [P ,,22,0,,
: | | : S
e — e e —=— —_— : | |
‘ __® ___ S A : : @ — —_—— == ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
210 0 Lo Lo Lo § ,,,,,,, L L S o S O/6 . S S S S S Lo Lo Lo Lo L L L 210
: ! ! = ! ! ! ! ! BT ! ! ‘ ‘ ‘ ! : : : : : : ! ! : : :
! ! ! BT ! ! ! ! ! ; ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
200 | e U e, e e, s e e e e, U SRR SOUUUUE SRS UUUUUU SUPUSUP SOURURU SUPROY s s s e U e, e e, s 200
190 (@) UCP: T AN, SATURATED.V. SOFT. SANDY CLAY } } } } ! ! 3 3 f f f 3 3 3 3 3 3 3 3 3 3 3 3 190
(B) UCP:TAN AND ORANGE.WET.V.LOOSE.CLAYEY SAND : : :
a 180 i i i i i i i i i i i i | | | i i i i i i i i SEE SHEET 12 FOR —SRI1- PLAN| 1g9
g 20 21 22 23 24 25 26
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x j j j j j j j j j j j j . . . ' ' ' ' ' ' ' PROJECT REFERENCE NO. SHEET NO.
S | | | | | | | | | | | | | | | | | | NH=MuLkeyY U—25/558 37
~ | ' ' f f f ' ' ' ' ' ' | | | | | | | ENGINEERS & CONSULTANTS ROADWAY DESIGN HYDRAULICS
m 1 1 1 1 1 1 1 1 1 1 1 1 _SR 2_ 1 1 1 1 1 1 ! :ELE.‘::“SL”m“ ENGINEER ENGINEER
‘ ‘ ‘ ‘ ‘ ‘ ‘ — INCOMPLE['E PLANS
DO NOT USE FOR R/ W ACQUISITION
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ PRELIMINARY PLANS
,,,,,,,,,,,,,,,,,, :,,,,,,,,,:,,,,,,,,{,,,,,,,,%,,,,,,,,{,,,,,,,,%,,,,,,,,:,,,,,,,,,:,,,,,,,,,:,,,,,,,,,:,,,,,,,,,:,,,,,,,,,:,,,,,,,,,:,,,,,,,,,:,,,,,,,,,‘,,,,,,,,,‘,,,,,,,,,‘,,,,,,,,,‘,,,,,,,,,‘,,,,,,,,,‘,,,,,,,,,‘,,,,,,,,,\,,,,,,,,J,,,,,,,,4,,,,,,,, DO NOT USE FOR CONSTRUCTION
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e S
Q SOIL TEST RESULTS
& SAMPLE OFFSET STATION DEPTH AASHTO Ll pL % BY WEIGHT % PASSING (SIEVES) % %
7777777777777777777777777777777777777777777777 S Y NO. INTERVAL CLASS. C.SAND | F. SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
. AR ES SS-23 CL 16+00 0.0-1.0 A4 26 8 25 27 28 20 100 87 51 20.1 3.9
) 9 ’C\h SS-24 CL 16+00 1.0-2.5 A4 22 6 23 36 24 17 100 91 46 24.2 3.2
WORY Q
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S S S S T s S S S S S S S S B
G2 S . ) ) )
|y =N <
G el +
= I ©0Q
=N ! ! ! ! ! ! ! ! ! ! ! < O3 ! ! ! ! ! ! ' ' ' '
Slacaxn ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ LbC ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Q= ‘ ‘ ‘ ‘
220 | s NN D S N S S S S S L L L <w‘N ,,,,,, L L L L L S S S S 220
! ! ! ! ! ! ! ! ! ! ! ! p i ! ! ! ! ! ! ‘ ‘ ‘ !
NI
&Y
1w
- 210 . S U U S S S 2210
5
2200 | ... .. L S S S L S S S S S : ! ! B O—kN L L L S L L S o S o o ~.200 .
2190 . . (D UCPTAN AND GRAY,SATURATEDV.SOFT,SANDY CLAY = = S Lo A - L Lo L L L L L o S L S 190 .
@ ALLUVIAL: DK.GRAY TO DK.BROWN.WET TQ SATURATED,V.LOOSE.CLAYEY TO su SILTY SAND
ALLWVIAL: DK.GRAY.WET.SOFT,SANDY SILT W/ TRACE ORGANICS
180 ® SEE SHEET 12 FOR -SR2— PLAN| 130
10 1 12 13
0220 | ... .. Lo L L Lo L Lo L L L L o S S A S S S Lo L L L Lo L L L Lo 220 .
——— e e e e e e e T e T e e e e e e ! ! ! ! ! !
210 (. . o o . o . o L . . o S S S S S L T T e — o . 210
: : : : ! ! ! ! ! ! ! ! ‘ ‘ ‘ : : : : : : : : ! ——— ]
200 | s s e RS e e, e S s e U SRS UOTUUE SO UUUUOE SOVURUULY JUUUPUUU SUUTUPURE SUUPRUU SUROOY e e e s s e RS e e, 200
490 | S S S U AU AU ARSI, SRS, A S ] SRS RSUUNS FURURS FERSRU SUUREUE SURUN SO AN SRS, AR S S S U AU ] 190.
180 : : : : : : : : : : : : 1 1 1 : : : : : : : : : : : : 180
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PROJECT REFERENCE NO. SHEET NO.
-I'—M ULKEY U-25/9BB 32

WWW.MULKEYING.COM

. . . . . . . . . ' ' ' ' ' ' ' ' ' ' ENGINEERS & CONSULTANTS ROADWAY DESIGN HYDRAULICS
: : : : : : : : : : : : : : : : : : : e ORI
: : : : : : : : : : : : —_— —_— : : : : : : : RS g 27ee ENGINEER

""""" e e 2 T (919) 851-1918 (FAX)

NC License No. C-1021

INCOMPLET'E PLA

DO NOT USE FOR R/W ACQUISITION

NS

PRELIMINARY PLANS

""""""""" DO NOT USE FOR CONSTRUCTION
i
)
<
,,,,,,,,,,,,,,,,,,,,,,,,,, TN S T o o o e T ...,
S
My
ETN ?m
L= ©0Q
= —o
@V)‘ L&<(D
.220 L RN ..220..
~210 210
.200 ..200..
-190 190
L < S 180 .
@UCP:TAN BRUWN AND ORANGE WET TO, SATURATED.V SOFT TO SOFT, SANDY cLAY
170 .UCP:TAN BROWN AND GRAY WETVLOOSE CLAYEY TO SILTY SAND ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 170
I ©CP:0RANGEANDREDMOISTLOOSECLAYEYSAND(MIDDEIVDORF FORMATIOJN)””'”?””””?”””":L """" """" """" """"" ””””” """"" """"" """"" ””””” """"" """"" """"" ””””” """"" """"" """"" ”””” o
@ ALLUVIAL DK. BROWN SATURATED v. LOOSE SLLSILTY SAND .
160 160

10 n 12 13 14 15 16 17 18 19
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8/23/99

$$3$$USERNAME $$$$

0 5 10 PROJ. REFERENCE NO. SHEET NO.

(A ahaa U-25198B _ 33

_L_

150 140 130 120 10 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150




N\

DG

S$8$$SSYSTIMES$$$$

8/23/99

$$3$$USERNAME $$$$

OFFSET STATIbV DEPTH | AasHTO | ! [ "% BY WEIGHT ' [ % passiNG siEvES) | 4 %
. . . . . . o INTERVAL CLASS. [c SAND | ¥, SAND| _SILT \ rLAH 0 [ 40 [ 200 WOISTLRE ORGANIC
a0 o o o L S W R L D .2 L £ R D A O 2

0 5 10 PROJ. REFERENCE NO. SHEET NO.

(A ahaa U-25198B _ 34

190 : f f f : : : : : : |COASTAL PLAIN: ORANGE TAN AND, GRAY.MOIST.V.LOOSE TO MED.DENSE.SILTY SAND : : : : : ] : ] : ] ] 0

561 + 50 00

SOIL' TEST RESULTS

SAMPLE

L o9 [ 66 [ 55 [ 187 [ _-

@Ammcw
-%1: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R S I 200
B !
S S R S S S S S COAsrAL_PL_Alm TAN AND GRAY yoLsr_ 70 WET, A_IED DENSEfY HiGHLY PLA_ST_IC _cgrgr_sgvg (MID_DE_NQO@_FQRALAQON) ________________________ S R S A L
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ L O ‘ ‘ : : : : : : : : : :
180 [ [T [, [ [ [P [P, [P . j,,,,,,,CQASTALPLA!M:,ORANGE,:TAN,AND,GRAY.MOISI;:',_‘_:_VLOOSE T0. MEDDENSE.SILTY SAND ,,,,,,,, A L L. [T L L. [P [ [P, 190 .
BT
L2 B o S S S S S 180
1740 T S B B B O O S S S 140}
60 A L L I L A . SR SR SR S S o L L L L o L L A A . 160
100 o 150
140 . L L . L L L L . e L L L T . . L L L L D . L .40
30 L L . R . . L e e e T . e T NI — L L P . L R . L --130
0 B B s S S 120
7 S S S S S S T SR 1o
/00 B s S 100
561 +00 00
<7 JN T S S S S S S S S )
150 140 130 120 10 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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$$3$$USERNAME $$$$

0 5 10 PROJ. REFERENCE NO. SHEET NO.
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150 140 130 120 10 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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DG

$$5SUSERNAME 5%

0 25 5 PROJ. REFERENCE NO. SHEET NO.

(AN U-2519BB 36

185 e S A A A e e R R ER— R B B R e e A — A S A . o 195

27+00.00

2o A - R S S SR SR - A S ] . S — R R S - 220,

(0 1 S S SO S S L e S S Y 205
\UCP:ORANGE RED AND GRAY,MOIST.V. ST/FF SANDY CLAY
: : : : : : : : : : : : : : 26+00 00 : : : : : : : : : : : : : :
200 e R e e e e EEREEEEE SEETRREE e e s R RE R kR R R PP PEEER e e Lo R e e e e ERERETRE ---200..
75 70 65 60 55 50 45 40 35 30 25 20 15 i) 5 0 5 i) 15 20 25 30 35 40 45 50 55 60 65 70 75




SEESESSYSTIMES$$$$

$

$66$%

DGN$

8/23/99

[ : : : : : : : : : : : : : : : : : : : : : : : : : o 255 PROJ. REFERENCE NO. SHEET NO.
| | | | | | | | | | | | | | | | | | | | | | | | | LTI U-25 7968 31
75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
220 220

—_——— e —— e e e e — e

N WET MED-STIFF, STET ¥ CLAY

—— i e e o — o —— — —

R
UCP‘ORANGE TAN ANDRG\?AY .DRY.MED. DENSE CLAYEY SAND

P TN R
BT ] . . . . . . . . . . . . .

200 200
28+0000

7= S B o S A S N 225. .

20 SR S o o o o e S o o o o S T S SR S S 20

205 UCP:ORANGE TAN AND GRAY DRY, MED DENSE, CLAYEY SAND 205
A 27+50 00
&
N co0 200
= VY o A
2 : : : : : : : : : : : : ‘ ‘ f Y/7 f ‘ ‘ : : : : : : : : : : : :
H 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75




$$838SSYSTIMESSS$S

8/23/99

DG

$$5SUSERNAME 5%

. . . . . . . . . . . . . . ) 0 2.5 5 PROJ. REFERENCE NO. SHEET NO.
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PROJECT: 34817




Falcon Engineering, Inc.

1210 Trinity Road, Suite 110, Raleigh, NC 27607

LABORATORY TEST RESULTS

FAYETTEVILLE OUTER LOOP FROM SOUTH OF SR 1140 (STRICKLAND BRIDGE RD) TO SOUTH OF US 401

CUMBERLAND COUNTY, NORTH CAROLINA
Project: 34817.1.FR8 (U-2519BB)
Falcon Engineering Project No.: G15058.00

SAMPLE DEPTH AASHTO ATTERBERG LIMITS % BY WEIGHT % PASSING (SIEVES) % %
NO. STATION OFFSET INTERVAL CLASS. L.L P.I. C.SAND F.SAND SILT CLAY 10 40 200 MOISTURE | ORGANICS
SS-1 50+00 -Y16- 2'LT 3.3-4.8 A-7-6 42 26 37 20 14 29 100 78 46 16.8 -
SS-2 25+00 -Y17- CL 3.7-5.2 A-7-6 42 24 36 24 8 32 100 79 43 19.4 -
SS-3 34+00 -Y17- CL 3.4-4.9 A-7-6 50 32 40 21 9 30 100 76 42 17.7 -
SS-4 37+00 -Y17- CL 3.5-5.0 A-2-6 34 17 49 21 7 23 100 71 32 13.3 -
SS-5 58+00 -Y17- CL 1.0-2.5 A-7-6 44 19 32 19 15 34 99 80 52 22.2 -
SS-6 64+00 -Y17- CL 1.0-2.5 A-6 36 20 27 23 19 31 100 85 54 21.1 -
SS-7 86+00 -Y17- CL 1.0-2.5 A-7-6 43 21 22 39 10 29 99 86 45 20.6 -
SS-8 22+03 -Y17RPA- 5'RT 13.5-15.0| A-7-6 42 23 29 29 13 29 100 83 47 15.5 -
SS-9 25+04 -Y17RPA- 3'LT 6.1-7.6 A-2-7 45 26 47 20 6 27 99 69 35 17.8 -
SS-10 | 17+00 -Y17RPB- CL 1.0-2.5 A-6 39 21 34 23 15 28 100 79 47 23.6 -
SS-11 | 23+00 -Y17RPB- CL 1.1-2.6 A-6 27 13 32 28 29 11 100 81 45 19.8 -
SS-12 | 15+00 -Y17RPC- CL 1.2-2.7 A-6 36 20 36 20 18 26 99 77 47 19.4 -
SS-13 | 18+00 -Y17RPC- CL 0.9-2.4 A-7-6 47 25 28 19 14 39 99 83 56 22.8 -
SS-14 | 22+00 -Y17RPD- CL 1.0-2.5 A-7-6 41 27 41 19 13 27 96 68 42 17.9 -
SS-15 35+00 -Y19- CL 1.2-2.7 A-6 30 15 20 39 15 26 99 88 48 19.0 -
SS-16 555+00 -L- CL 3.5-5.0 A-2-7 42 17 54 16 7 23 98 62 32 17.8 -
SS-17 558+00 -L- CL 3.3-4.8 A-7-6 45 24 39 25 10 26 100 78 39 20.9 -
SS-18 561+00 -L- CL 6.0-7.5 A-2-7 43 28 51 19 8 22 99 66 33 13.7 -
SS-19 573+00 -L- CL 6.2-7.7 A-2-6 30 11 39 29 5 27 100 81 34 31.6 -
SS-20 579+00 -L- CL 13.0-145| A-2-4 22 0 11 77 4 8 100 95 12 41.9 -
SS-21 582+00 -L- CL 8.5-10 A-1-b 19 0 68 19 3 10 95 49 14 14.8 -
SS-22 21+00 -SR1- CL 0.0-1.0 A-6 24 11 35 24 18 23 100 79 45 20.9 1.9
SS-23 16+00 -SR2- CL 0.0-1.0 A-4 26 8 25 27 28 20 100 87 51 20.1 3.9
SS-24 16+00 -SR2- CL 1.0-2.5 A-4 22 6 23 36 24 17 100 91 46 24.2 3.2
BS-1 15+49 -Y17RPD- 6'LT 1.0-8.0 A-6 30 15 34 33 10 23 99 80 37 15.2 -
BS-2 15+63 -Y17RPA- 2'RT 1.0-8.0 A-2-4 20 3 57 24 6 13 98 65 21 12.6 -
BS-3 564+00 -L- CL 1.0-8.0 A-2-4 22 7 59 18 7 16 95 52 24 11.0 -
BS-4 48+95 -Y17- 5'LT 1.0-6.0 A-2-6 39 21 45 23 9 23 99 72 35 17.9 -
BS-5 31+00 -Y17- CL 1.0-7.0 A-6 35 20 42 23 10 25 100 76 38 13.0 -
BS-6 576+00 -L- CL 1.0-9.0 A-2-4 18 0 71 18 4 7 98 62 12 19.9 -
Signature: w W NCDOT No.: 123-01-0509
Notes: LL = Liquid Limit
PL = Plastic Limit
Pl = Plasticity Index = LL - PL

* Classification based only on field classification
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Falcon Engineering, Inc.
LCON 1210 Trinity Rd., Suite 110
Raleigh, NC 27607 MOISTURE-DENSITY RELATIONSHIP
Telephone: (919) 871-0800
Fax: (919)871-0803
CLIENT _NCDOT PROJECT NAME _Fayetteville Outer Loop FALCON ENGINEERING AR SIS, A SR LIS i
PR%";SCT NUMBER _G15058.00 A PROJECT LOCATION _Fayetteville, NC CBR (CALIFORNIA BEARING RATIO) OF LABORATORY COMPACTED SOIL
\ [\ AASHTO T-193\ ASTM D-1883
\ v \ PROJECT #: G15058.00 DATE: 3/8/2016
130 \ PROJECT NAME: Fayetteville Outer Loop
\ \ Sample No: BS-1 BORING: Y17RPD_1600 SAMPLE: BS-1 DEPTH: 1.0-8.0
\ Source of Material Y17RPD_1600 SOIL DESCRIPTION: Tan/Black A-6
o \\ \ Description of Material Tan/Black COMPACTION METHOD AASHTO T-99 SOAK 96 HRS.
5 -
\ \ \ A6 MAXIMUM DRY DENSITY 122.0 PCF STRAIN RATE .05 IN/ MIN.
\ OPTIMUM MOISTURE CONTENT 11.7% LOAD CELL 25001b
\ Depth 1-8
7 .\ \ A\ Test Method AASHTO T-99 TEST DATA SURCHARGE WEIGHT 10 Ib.
120 \ DRY DENSITY 120.2 PCF SURCHARGE PER SQUARE FOOT 51 Ibs/sq.ft.
\ A \ MOISTURE CONTENT 11.8% FINAL MOISTURE CONTENT N/A
k PERCENT COMPACTION 98.5% SWELL 0.07%
115 : \ TEST RESULTS
/ Maximum Dry Density 1220 :’CF ACTUAL CORRECTED
Optimum Water Content % o//" CBR VALUE AT .1" 1.7 129 |
1 10 ‘ Natural Water Content _ 192 /o CBR VALUE AT .2u 14.4 15.0 |
a \ STRESS-PENETRATION CURVE
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Falcon Engineering, Inc.

7ALCON 1210 Trinity Rd., Suite 110
Raleigh, NC 27607
Telephone: (919) 871-0800
Fax: (919) 871-0803

CLIENT _NCDOT

MOISTURE-DENSITY RELATIONSHIP

PROJECT NAME _Fayetteville OQuter Loop

PROJECT NUMBER _G15058.00

PROJECT LOCATION _Fayetteville, NC

135 N
\ L\
\ \
\
130 \ \
\ Sample No: BS-2
\ Source of Material Y17RPA 1600
\\ \ Description of Material Tan/Black
125 PN \ A-2-4
\
J \.\ NAY Depth 1-8
\ Test Method AASHTO T-99
120 / \
/ \
\
/ \
115 / \ TEST RESULTS
() Maximum Dry Density 124.5 PCF
Optimum Water Content __10.2 %
Natural Water Content 12.6 %
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FALCON ENGINEERING

CBR (CALIFORNIA BEARING RATIO) OF LABORATORY COMPACTED SOIL
AASHTO T-193 \ ASTM D-1883

1210 TRINITY RD., SUITE 110, RALEIGH, NC 27607

PROJECT #: G15058.00 DATE: 3/8/2016
PROJECT NAME: Fayetteville Outer Loop
BORING: Y17RPA_1600 SAMPLE: BS-2 DEPTH: 1.0-8.0
SOIL DESCRIPTION: Tan/Black A-2-4
COMPACTION METHOD AASHTO T-99 SOAK 96 HRS.
MAXIMUM DRY DENSITY 124.5 PCF STRAIN RATE .05 IN / MIN.
OPTIMUM MOISTURE CONTENT 10.2% LOAD CELL 60001b
TEST DATA SURCHARGE WEIGHT 10 Ib.
DRY DENSITY 122.9 PCF SURCHARGE PER SQUARE FOOT 51 Ibs/sq.ft.
MOISTURE CONTENT 10.3% FINAL MOISTURE CONTENT N/A
PERCENT COMPACTION 98.7% SWELL -0.07%
ACTUAL CORRECTED
CBR VALUE AT .1" 17.6 280 |
CBR VALUE AT .2" 32.8 39.3 |
STRESS-PENETRATION CURVE
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Falcon Engineering, Inc.
1210 Trinity Rd., Suite 110
Raleigh, NC 27607
Telephone: (919) 871-0800
Fax: (919) 871-0803

7ALCON

CLIENT _NCDOT

MOISTURE-DENSITY RELATIONSHIP

PROJECT NAME _Fayetteville OQuter Loop

PROJECT NUMBER _G15058.00

PROJECT LOCATION _Fayetteville, NC

135 VA
\ L\
\ \
\
130 \ \
\ Sample No: BS-3
\ Source of Material L 56400
.\ A\ T\ Description of Material Tan/Black
125 7 \ \ \ A-2-4
NNIA
Q T\ Depth 1-8
120 \ Test Method AASHTO T-99
/ \
/ \
115 ® \ TEST RESULTS
Maximum Dry Density 126.0 PCF
Optimum Water Content __ 9.8 %
Natural Water Content 11.0 %
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1210 TRINITY RD., SUITE 110, RALEIGH, NC 27607

SHEET 77

CBR (CALIFORNIA BEARING RATIO) OF LABORATORY COMPACTED SOIL
AASHTO T-193 \ ASTM D-1883

PROJECT #: G15058.00 DATE: 3/8/2016
PROJECT NAME: Fayetteville Outer Loop
BORING: L_56400 SAMPLE: BS-3 DEPTH: 1.0-8.0
SOIL DESCRIPTION: Tan/Black A-2-4
COMPACTION METHOD AASHTO T-99 SOAK 96 HRS.
MAXIMUM DRY DENSITY 126.0 PCF STRAIN RATE .05 IN/ MIN.
OPTIMUM MOISTURE CONTENT 9.8% LOAD CELL 25001b
TEST DATA SURCHARGE WEIGHT 10 Ib.
DRY DENSITY 123.5 PCF SURCHARGE PER SQUARE FOOT 51 Ibs/sq.ft.
MOISTURE CONTENT 10.1% FINAL MOISTURE CONTENT N/A
PERCENT COMPACTION 98.0% SWELL -0.04%
ACTUAL CORRECTED
CBR VALUE AT .1" 16.5 21.5 (
CBR VALUE AT .2" 24.3 27.0
STRESS-PENETRATION CURVE
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7ALCON

CLIENT _NCDOT

Falcon Engineering, Inc.
1210 Trinity Rd., Suite 110
Raleigh, NC 27607
Telephone: (919) 871-0800
Fax: (919) 871-0803

MOISTURE-DENSITY RELATIONSHIP

PROJECT NAME _Fayetteville OQuter Loop

PROJECT NUMBER _G15058.00

PROJECT LOCATION _Fayetteville, NC

WATER CONTENT, %

135 NA
\ N
\ \
\
130 \ \
\ Sample No: BS-4
\ Source of Material Y17 4900
\\ \ Description of Material Tan-Orange/Black
125 \ \ A-2-6
\
A T\ Depth 1-6
120 \ Test Method AASHTO T-99
\
,/\
115 / \ \\ TEST RESULTS
/ Maximum Dry Density 117.6 PCF
/ Optimum Water Content __13.1 %
Natural Water Content 17.9 %
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FALCON ENGINEERING

1210 TRINITY RD., SUITE 110, RALEIGH, NC 27607

SHEET 78

CBR (CALIFORNIA BEARING RATIO) OF LABORATORY COMPACTED SOIL
AASHTO T-193 \ ASTM D-1883

PROJECT #: G15058.00 DATE: 3/8/2016
PROJECT NAME: Fayetteville Outer Loop
BORING: Y17_4900 SAMPLE: BS-4 DEPTH: 1.0-6.0
SOIL DESCRIPTION: Tan-Orange/Black A-2-6
COMPACTION METHOD AASHTO T-99 SOAK 96 HRS.
MAXIMUM DRY DENSITY 117.6 PCF STRAIN RATE .05 IN/ MIN.
OPTIMUM MOISTURE CONTENT 13.1% LOAD CELL 25001b
TEST DATA SURCHARGE WEIGHT 10 Ib.
DRY DENSITY 115.4 PCF SURCHARGE PER SQUARE FOOT 51 Ibs/sq.ft.
MOISTURE CONTENT 13.4% FINAL MOISTURE CONTENT N/A
PERCENT COMPACTION 98.1% SWELL 0.11%
ACTUAL CORRECTED
CBR VALUE AT .1" 14.6 N/A (
CBR VALUE AT .2" 14.4 N/A
STRESS-PENETRATION CURVE
400.0
380.0
360.0
340.0 ———
320.0 —
300.0 — —
=7 2800 =
a1 2600
o] 2400
220.0
Al 2000 /
Bl 1800
=1 1600
[P0 1400
120.0
100.0 V4
80.0 v
60.0
40.0
20.0 A
0.0
0 0.1 0.2 0.3 0.4 0.5
| PENETRATION (IN.) |
LIQUID LIMIT 39 I PLASTIC LIMIT 18 IPLASTIC INDEX 21

Percent Passing #200 Sieve = 35.0%

Natural Moisture Content = 17.9%
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7ALCON

CLIENT _NCDOT

Falcon Engineering, Inc.
1210 Trinity Rd., Suite 110
Raleigh, NC 27607
Telephone: (919) 871-0800
Fax: (919) 871-0803

MOISTURE-DENSITY RELATIONSHIP

PROJECT NAME _Fayetteville OQuter Loop

PROJECT NUMBER _G15058.00

PROJECT LOCATION _Fayetteville, NC

FALCON ENGINEERING

1210 TRINITY RD., SUITE 110, RALEIGH, NC 27607

SHEET 79

CBR (CALIFORNIA BEARING RATIO) OF LABORATORY COMPACTED SOIL
AASHTO T-193 \ ASTM D-1883

PROJECT #: G15058.00 DATE: 3/8/2016
PROJECT NAME: Fayetteville Outer Loop
BORING: Y17_3100 SAMPLE: BS-5 DEPTH: 0-7.0
SOIL DESCRIPTION: Orange_Tan/Gray A-6
COMPACTION METHOD AASHTO T-99 SOAK 96 HRS.
MAXIMUM DRY DENSITY 119.3 PCF STRAIN RATE .05 IN / MIN.
OPTIMUM MOISTURE CONTENT 12.8% LOAD CELL 25001b
TEST DATA SURCHARGE WEIGHT 10 Ib.
DRY DENSITY 117.7 PCF SURCHARGE PER SQUARE FOOT 51 Ibs/sq.ft.
MOISTURE CONTENT 12.9% FINAL MOISTURE CONTENT N/A
PERCENT COMPACTION 98.7% SWELL 0.02%
ACTUAL CORRECTED
CBR VALUE AT 1" 11.2 N/A
CBR VALUE AT .2" 11.7 N/A
STRESS-PENETRATION CURVE
340.0
320.0
300.0
280.0 /4
260.0 ——
— 2400 —
nl 2200 — —
&1 2000 //
wl 1800
ﬂ 160.0 /
2 ' 7
=1 1400 —
(20 1200 el
100.0 =~
. 7
80.0 L
60.0
40.0 /,/
20.0
0.0 -l/
0 0.1 0.2 0.3 0.4 0.5
| PENETRATION (IN.) |
LIQUID LIMIT 35 I PLASTIC LIMIT 15 IPLASTIC INDEX 20

Percent Passing #200 Sieve = 37.7%

Natural Moisture Content = 13.0%
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\ Source of Material Y17 3100
\\ \ Description of Material Orange-Tan/Gray
125 \ \ A-6
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A T\ Depth 0-7"
120 \ Test Method AASHTO T-99
. d \ \
/
\
115 / : TEST RESULTS
¥ Maximum Dry Density 119.3 PCF
Py Optimum Water Content __12.8 %
Natural Water Content 13.0 %
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Falcon Engineering, Inc.

7ALCON 1210 Trinity Rd., Suite 110
Raleigh, NC 27607
Telephone: (919) 871-0800
Fax: (919) 871-0803

CLIENT _NCDOT

MOISTURE-DENSITY RELATIONSHIP

PROJECT NAME _Fayetteville OQuter Loop

PROJECT NUMBER _G15058.00

PROJECT LOCATION _Fayetteville, NC

135 VA
\ N
\ \
\
130 \ \
\ Sample No: BS-6
\ Source of Material L 57600
A\ T\ Description of Material Orange/Gray
125 \ \ \ A-2-4
\
AN T\ Depth 1-9
120 / \\ \ Test Method AASHTO T-99
'"SNIAN
\
&
115 \ TEST RESULTS
Maximum Dry Density 122.5 PCF
Optimum Water Content __10.9 %
Natural Water Content 19.9 %
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SHEET 80

FALCON ENGINEERING

CBR (CALIFORNIA BEARING RATIO) OF LABORATORY COMPACTED SOIL
AASHTO T-193 \ ASTM D-1883

1210 TRINITY RD., SUITE 110, RALEIGH, NC 27607

PROJECT #: G15058.00 DATE: 3/8/2016
PROJECT NAME: Fayetteville Outer Loop
BORING: L_57600 SAMPLE: BS-6 DEPTH: 1.0-9.0
SOIL DESCRIPTION: Orange/Gray A-2-4
COMPACTION METHOD AASHTO T-99 SOAK 96 HRS.
MAXIMUM DRY DENSITY 122.5 PCF STRAIN RATE .05 IN / MIN.
OPTIMUM MOISTURE CONTENT 10.9% LOAD CELL 25001b
TEST DATA SURCHARGE WEIGHT 10 Ib.
DRY DENSITY 120.7 PCF SURCHARGE PER SQUARE FOOT 51 Ibs/sq.ft.
MOISTURE CONTENT 11.0% FINAL MOISTURE CONTENT N/A
PERCENT COMPACTION 98.5% SWELL -0.11%
ACTUAL CORRECTED
CBR VALUE AT .1" 23.2 360 |
CBR VALUE AT .2" 40.1 43.0 |
STRESS-PENETRATION CURVE
1200.0 —
1100.0 —
1000.0
900.0
% 800.0 — — =
1 7000 —
ﬁ 600.0 ,"{ =
E 500.0 —
—" 400.0 —
300.0 —— 4
200.0 —
100.0 =
0.0 * =
0 0.1 0.2 0.3 0.4 0.5
| PENETRATION (IN.) |
LIQUID LIMIT 18 I PLASTIC LIMIT NP IPLASTIC INDEX NP

Percent Passing #200 Sieve = 12.1% | Natural Moisture Content = 19.9%




