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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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PROJECT REFERENCE NO. SHEET NO.
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM fALLUV. g
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION P ————— : SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 AQUIFER - A WATER BEARING FORMATION OR STRATA.
0 GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN
CONSISTENCY, COLOR, TEXTORE, MOISTURE. AAGHTO CLASSIFICATION, AND OTHER PERTINENT PACTORS 'SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK SRENACEUS - APPLIED TO ROCKS THAT HAYE BEEN OERIVED FROM SAND OR THAT CONTAIN SAND.
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, T ANGULARITY OF FOUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERWS ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A~7-6 ANGUL AR, SUBANGUL A, SUBROUNDED. Onf ROUNDED. * WEATHERED W NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION ———————————— 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 MINERAL OGICAL COMPOSITION 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. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P el 3 | ey ot [ a5 [ w6 | 47 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 NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SvBoL  oocodooosd it SLIGHTLY COMPRESSIBLE LL <31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bosodecoogizsss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T 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 ;sg:)mmmnv RoCK [ I I g:;jz;gggu..g Tntock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
No (s M PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL CRENRER SI Loy &4 OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
L oG MATEReL o SOLLE sous 1o LHER MATERIAL FRESH ﬁﬂﬁﬁ;?f?"&ﬁ?é?lﬁ :mcm.rsw JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
., " " : HORIZONTAL.
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207
w _ ~ Lo wn| a4 x| ot o] 40 x| 1 e a0 w| a1 SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH. JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS IF OPEN. | 15 pipecTion (@IP AZIMUTHI- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR HIGHLY. ORGANIC " . PIGHLY 5% D ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6MX | NP |10 Mx |10 Mx | 1LMN [ 11 MN [ 1 Mx |1 MX | LI MN | 11 MN WODERATE HIGHLY L > lex > 207 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INDEX ) ) ) AMX | 8 MX |12 MX| 16 MX|ND MX AMOUNTS OF ORGANIC 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
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
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
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
e RATIG EXELLENT 10 G0 S TN I I— Mew PERCHED WATER, SATURATED ZONE. OR ATER BEARING STRATA O DUIL SOUND UNDER RAMMER BLOWS AD SHOWS SIGNIFICANT LSS OF STRENGTH A5 COWPARED | 1 on o o
A5 SUBGRADE POOR OJUUI' SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN IFP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS 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:mm" {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 COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - 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 Q‘;;; 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
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ‘
(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 = 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 < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
'542-12:[';?" MED'&';‘[F'-;”FF ; TTOO 135 “-? TTOO 2]-“ =77=/77=  INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE ggg';T’;gg;cggéghﬁgg}-lﬁ;“o’:":g’:'zc ':‘AOYT ggf&ggg‘f; g“0?225’;';'%;3&;5'"52’::&'TAENDIS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
. . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 2704 #Trpes ALLUVIAL SOIL BOUNDARY VAo (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 308 >4
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 UNDERCUT [77] UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
A UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE
OPENING (MM) 476 2000 0.42 025 0.075 0.053 N o e 8 ey 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 70 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK .
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.) ABBRE VIATIONS 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 149 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 6@ BLOWS.
d
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 - N VERY WET. USUA OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
S aaTED e T LY 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.
w1 Liouo Lt F0SS. - FOSSILIFEROUS ot sLiomLY nS - Pock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLIO: REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R::NI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL - PLASTIC LIMIT HL - HIGHLY CSUTPVENT VS'EVSR*ON <URTECT PROJEC:‘“W e e ey T eooen THICKESS BORING ELEVATIONS TAKEN FROM P5720_ls_tnl_I70522.1in DATED 1/15/18
U U .
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
ot L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET NOTES:
[] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
- DRY - () .
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
LASTICITY INDEX (P11 DRY STRENGTH CME-550 [[] wero Face FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] Tunc.-caRBIE INSERTS FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s ovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODE"AT:L: TPLAST": "5;2: " 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
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 0 O O EXTREMELY INDURATED ::;ﬁzE“‘;':E‘ESSB";E;’OSSQE?:‘LTSSD TO BREAK SAMPLE; DATE: 1-3X-17
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25% APPROVED PLANS
_ LOCATION: PROPOSED GRADE-SEPARATION OF DURANT ROAD (SR 2006)

g OVER CSX S LINE RAILROAD IN RALEIGH
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¢ ) GRAPHIC SCALES DESIGN DATA PROJECT LENGTH Prepared In the Oflce of: K|m|ey») HOF@I’!
50 25 0 50 100| APT 2019 = 21,000 5 @
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Roadway Subsurface Investigation Report - Inventory
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Kimley-Horn and Associates
421 Fayetteville Street, Suite 600
Raleigh, NC 27601
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Falcon Engineering, Inc.
1210 Trinity Road, Suite 110
Cary, North Carolina 27513
(919) 871-0800
www.falconengineers.com

February 5, 2019

www.FalconEngineers.com

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

SHEET 3A
46932.1.1 (P-5720)

WBS: 46932.1.1

TIP: P-5720

COUNTY: Wake

DESCRIPTION: Proposed Grade Separation of Durant Road (SR 2006)
Over CSX S Line Railroad in Raleigh

SUBJECT: Roadway Subsurface Investigation — Inventory

PROJECT DESCRIPTION

This project consists of constructing a new grade separation on Durant Road over the
CsSX S line railroad in Wake County. The current at grade crossing will be replaced with
a bridge just north of the current crossing. Durant Road will be shifted north to allow the
current crossing to remain in place during construction. In addition to the roadway
realignment, a bridge structure and multiple retaining walls will be constructed.
Investigations for structures will be provided under separate cover.

The investigation was conducted between November 27th, 2017 and December 14t
2017 in general accordance with our Proposal to Provide Geotechnical Engineering
Services, dated August 24th, 2017.

A total of thirteen (13) Standard Penetration Test (SPT) borings and six (6) hand auger
borings were performed for the proposed roadway alignments. All mechanical borings
were drilled using a CME 550 ATV mounted drill rig equipped with 2 Y-inch inside
diameter hollow-stem augers, and SPT testing was performed with an automatic
hammer. Representative soil samples, collected with a split-barrel sampler or hand
auger, were selected for laboratory testing to verify visual field classifications. In
addition, one (1) bulk sample was collected for standard Proctor compaction and
California Bearing Ratio (CBR) testing. Twelve (12) locations along the existing roadway
were cored, measured and Dual Mass Dynamic Cone Penetrometer (DCP) testing
completed to correlate in-situ CBR values for the existing subgrade to depths of up to
three feet below subgrade. The dual mass DCP used is manufactured by Kessler Soils
Engineering Products, Inc. CBR values were estimated using software provided by the
manufacturer which utilizes correlations established by the Army Corps of Engineers
Waterways Experiment Station.
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The following alignments, totaling approximately 0.91 miles were investigated.

Alignment Station (ft)

-L- (Durant Road) 11+00 to 46+75
-Y2- (Access Road) 10+00 to 16+67.41
-Y3- (Leslieshire Drive) 10+00 to 15+72.87

AREAS OF SPECIAL GEOTECHNICAL INTEREST

A. The following locations contain highly plastic soils with plasticity indices (Pl)
greater than 25 within 3 feet of proposed subgrade elevations:

Alignment Station (ft)
-L- 13+50 to 18+00
-L- 42+00 to 44+00

B. The following locations contain very soft to soft/very loose soils with an N-value
less than 4 near the ground surface:

Alighment Station (ft)
-L- 20+00 to 23+00
-L- 28+00 to 30+00

C. Alluvial soils were not encountered at the locations explored. Isolated alluvial soils
may exist elsewhere on the site between borings in proximity to natural
waterways and/or constructed drainage features.

D. Two retaining walls are proposed to be constructed along the roadway
alignments at the following locations:

Alighment Station (ft)
Wall #1 -L- 22+00.04 to 25+29.95, 42.5’ LT
Wall #2 -Y3- 12+75, 42.0°’ RT to 15+00, 43.54’ RT

www.FalconEngineers.com

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

SHEET 3B
46932.1.1 (P-5720)

PHYSIOGRAPHY AND GEOLOGY

According to the Geologic Map of North Carolina (1985), the site is in the Raleigh Belt
Physiographic Province of North Carolina. Specifically, rocks at the site are noted as
Injected Gneiss (CZig), consisting of biotite gneiss and schist intruded by numerous sills
and dikes of granite, pegmatite, and aplite; minor hornblende gneiss.

Existing site topography is relatively flat, sloping gently from west to east. The site lies in
northeast Raleigh and is currently an at-grade crossing for the CSX S line. The existing
corridor is populated with residential (multi-family as well as single family) to the south
and commercial and municipal properties to the north. A small stream approaches the
alignment from the north and crosses the proposed -Y2- alignment. The proposed
alignment shift to the north will cross over landscaped and wooded areas.

SOIL PROPERTIES

A variety of soils were encountered along the project, including existing roadway
embankments, residual soils and weathered rock.

Topsoil and rootmat was encountered in grassy, brushy, and wooded areas ranging in
thickness from 0.2 to 0.5 feet, typically on the order of 0.3 feet, and consisting of sandy
clay.

Roadway Embankment soils were encountered beneath and adjacent to existing
roadways. These soils consist of up to 8.5 feet of dry to moist, very loose to medium
dense, silty and clayey sand (A-2-4, A-2-6) and soft to very stiff, siity and sandy clay (A-6,
A-7).

Residual soils were encountered consisting of dry to saturated, loose to medium dense,
clayey and silty sand (A-2-4, A-2-6) and medium stiff to hard, sandy silt, and silty and
sandy clays (A-4, A-6, A-7).

GROUNDWATER PROPERTIES

Groundwater levels were measured at the time of boring completion, and in many
cases after a waiting period of at least 24 hours. Borings drilled within and in close
proximity to existing roadways were backfiled immediately after completion due to
safety considerations. Groundwater was encountered in borings at depths of 22.8 ft to
24.7 ft, corresponding to elevations ranging from 252.7 ft to 273.3 ft.
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SHEET 3C

A L C' O N 46932.1.1 (P-5720)

Detailed groundwater measurements are included in the attached subsurface profiles
and cross sections.

ADDITIONAL LABORATORY TESTING

The following bulk sample was obtained:

Sample Location Location Test
BS-1 39+00, 20’ LT, -L- 1.0-7.0 California Bearing Ratio, Standard Proctor

Classification test results for these samples are included in the subsurface profiles.
Standard Proctor and California Bearing Ratio (CBR) data is attached in Appendix A.

FALCON ENGINEERING, INC.

Report Prepared By: Report Reviewed By:
W. Scott Hunsberger, PE Jeremy R. Hamm, PE
Geotechnical Engineer Geotechnical Engineering Manager

www.FalconEngineers.com

1210 Trinity Road, Suite 110 | Cary, North Carolina 27513 | T 919.871.0800
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: : : : SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % : : : : : :
OFFSET | STATION LL| PIL
: : | o INTERVAL CLASS. C.SAND | F.SAND | SILT | CLAY | 10 40 | 200 |MOISTURE| ORGANIC ; ; ; : : ‘
310 ol P | SS8 [ FT LT | 12+00 10-25" A6 30 [ 11 - - - - 95 60 36 95 SR PR R [ [ ol DOCUMENT NOT CONSIDERED FINAL
[Css7 [ ik ir | 16410 10-25 424 |7 ] - . - - % | 58 | 2 12 . : : : : : : UNLESS ALL SIGNATURES COMPLETED
' ROADWAY EMBANKMENT: GRAY. DRY. STIFF,SANDY CLAY
300 . : : : ()ROADWAY EMBANKMENT: GRAY AND BLACK,DRY,LOOSE TO MED.DENSE,SILTY SAND ‘ | | 3 3 3 3 3 3 3 3 : : : : 300
R A T @RESIWM:GRAYTANANDORANGEMOIS‘TMED.STIFFTOVSTIFFSANDYCLAY""""'“ """"""""""""""" ot A coo coortre o Tttt 2 T ot T
: : : @IESIRIM: TAN WHITE GRAY PINK BROWN AND BLACK.DRY TO MOIST.MED.DENSE,SILTY SAND W/ TRACE ROCK FRAG : : : : : : : ‘ ‘ ‘ ‘ :
2290 - S S L SR S A ,,,,,,,,, S S S e S S e S S 290
6 FT LT : : : : : : : : : : : : : : :
..280 U SRR o S L e . Lo R S S S :..280. .

..270

PROPUSED GRADE """ I FT LT

260 ~ © 9O : : ,"’@' RY W17
‘ ‘ ‘ ‘ ‘ : : : : DRY_11/17 i’// ‘BT : : : : : : : : : ‘ ‘ ‘ ‘ :
280250
. . . . . . . . . . . . . . . . . . . . . . . . ‘SEESHEETNO 5 FOR ‘YZ- PLAN .
-Y2- ACCESS RD
240 240
10 1 12 13 14 15 16 17

$DATES




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

8/23/9

$DATES

0 5 10 PROJ. REFERENCE NO. SHEET NO.
annns P-5720 10
S ERREREEEE EEEEEEEEE SRR A co cs cr P P P @ROWAYEMBMKuENnoRANGE B’RDWNANDBLACKDRYTUMOISTVSOFTTOVSTIFFHIGHLYPLASTICQLTYCLAY """"" AR A A A AR AR S A - 5.
‘ ‘ ‘ ‘ ‘ : : ‘ ‘ : & W/ TRACE ORGANICS : : : : : : : : :
. . . . . . . . . e e e — — T —_—— - - - —— — . . . T T —— . . .
e —_——— = : RESIWM:BROIIN—ORANBE—ORANG GRAY BLACK TANANDWHITEDRYTOWETMEDSTIFF TOHARD : : : ; : : ! : ——
305 — 3 ‘ ‘ ‘ ! 3 3 ‘ ‘ MDYCLAYANDSILTW/ TRACE “TO-LITTLE “ROCK -FRAGMENTS -~~~ -~~~ P RREEEEE R A AEEEEEEEE EEEEREEEE e e e AERREEEEE ---305....

RESIWM: ORANGE TAN_RED GRAY WHITE PINK AND BROWN,DRY TO SAT
TN NFNSF SITY ANN 1 AYFY SAND W/ TRACF TN <:n47F RIK FFMI‘

14+50 00

@MWAY EUBANKUEIIT:ORANGEAC ‘ERIOJ%AGI AIAIND BLACK DRy TO MOIST V. SOFT TO V.ST. IFF HIGHLY PLASTIC $ILTY CLAY,

: : : : : : : : : : : : . @ rosowar EMBANKMENT: ORANGE BROVN.AND) BLACK. DRY TO WOIST.V. SOFT TO V.STIFF, | : : : : : : : : :
R R SRR EEEEEEEE AERRERREE RS e R SRRREEEEE RRRREEEE P R R R R R OW- PLASTIC SILFY CLAY W/ "TRACE -ORGANIES -~~~ =% e R SRR EEE R R EEEEEREE R AR AEREEREEE EEREEEE R

@ESIWM: BROWN-ORANGE ORANGE GRAY BLACK_TAN_AND WHITE,DRY TO WET,MED. ST IFF TO HARD
CLAY AND SANDY CLAY AND SILT W/ TRACE TO LIT TLEl ROCK FRAGMENT S

@WAY EHBA'IKUEIIT :ORANGE BROWN AND BLACK, DRY TO MOIST V.SOFT TO V.STIFF, HIGHLY PLASTIC SILTY CLAY
/ TRACE ORGANICS

2305 R e R R RRERNE e e %**RESINAL:ORANGETANREDGRAYWHITEPINKAND . DRY -TQ -SAT,
‘ ‘ ‘ ‘ ‘ ‘ : : : ‘ ‘ ‘ " LOOSE T0' DENSE.SILTY AND CLAYEY SAND W TRACE TO SOME ROCK FRAG. |

;13+50.00‘

SOIL TEST RES ULTS

SAMPLE |. . . DEPTH . AASHTO 3 % BY WEIGHT . % PASSING (SIEVES). % . %

R e SRR S L S },,,,No,,,,L,QFF,S'?T,,L,ST’?T,IQ{V, \. INTERVAL .| crass.. . | M- ,‘P,‘Ii C.SAND.E. SAND]. BILT .| _CLAY |. . 10. [ 40. ] 200 |MOISTURE| ORGANIC | . .. ... ... .. ... . . i . ... i ... .. S S S S S
S-1 |37 FT LT |- 13+03 ~ 1.0-15 A-7-5 61 | 25 - - 1 - [ - 98 [ 81 | 49 275 - - |
: : : : : : : : : : ‘ | + ROADWAY EHBAIIKMENT ORANG BROWN,AND BLACK,DRY TQ MOIST.V. SOFT 70 V. STIFF : : : : : : : : : : :
3’5 ,,,,,,,,, o R e s [ //\ . ,,,,,,,,,,,,,,,,,, ' LAST/C§/LTYCLAYW/TRACEORG ,,,,,,,,,,,,,,,, [ e e . R [P 3/5
305 §  RESIDUALI ORAMGE_TAN'RED GRAY WHITE PINK AND BROWN.DRY TO S : f f f f f f : : : : . 305
.- DRY (|2/|7) LOOSE - TO- DENSE:SILFY “AND CLAYEY.-SAND W/ - FRACE -TO OMEROCKFRM'—'—: rrrrrrrrr RREEEEE R A AEEEEEEEE EEEEREEEE e e e e
o 13+00.00 e
150 140 130 120 110 100 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




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF
a . . . . . .

N 0 5 10 MNCE NO. SHEET NO.
3 EnaEnl P-5720 7
> ; ‘ ‘ ‘
SOIL TEST RESULTS
: : : : : : : : .| sAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % ; ; : : : : ; ; ;
e A LTt PR Tt Tttt o OFFSET STATION LL | PL Tttt LT A T s T cot s R Tt
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ NO. INTERVAL CLASS. C.SAND[F.SAND| siLt | cray | 10 | 40 | 200 |moisture| orcanic : ‘ ‘ ‘ ‘ ‘ : : ‘
S-2 32 FT LT 16+98 1.0-15" A-7-5 72 | 37 — | - | — | - - | - | 68 23.6 - . .
0 T A S - ,',Sf%,@nomu EHBANKUEIIT;ORANGE BROWN AND -BLACK, DRY TO MOIST.V.SOFT . TO.V.STIEF, HIGHLY PLASTIC SILTY cw W/ TRACE ORGANICS T R A 305.
: -sz . — ‘ ‘
: : = == —_——— ; —_—— T —
; — — - — —— - ; ®@ ——— - : -
e ———— — = o o o e e o e o e e o o ] o — . — :

RESIDUAL ORANGE . TAN_RED. GRAY WHITE -PINK- AND- BROWN,DRY. TQ SAT. . —_ .. L L P S S e S L S ...295. ..
O0SE TO DENSE.SILTY. AND CLAYEY SAND W/. TRACE ‘T0. SOME ROCK FRAG. ‘ ‘ ‘ ‘ : ‘ ‘ ‘ ‘ ‘

: : : : : : : : : : ! DRY (12/1T) : : : : : : : : : : :
— : : : : : : : : : : : : BT: : : : : : : : : : : : : : : :

85 o S S o o S S 17+0000 ,,,,,,,,,, S o o o o S TN . S S S 285
305 } @ROADWAV EMBANKMEIIT: ORANGE BROWN D BLACK DRY TO uo/sr V.SOFT TO V. STIFF HIGHLY PLASTIC SILTY CLAY W/ TRACE ORGANICS } } } 305
e T S e : ' RESIDUAL: ORANGE TAN_RED GRAY WHITE PINK AND BROWN,DRY TQ SAT,: : : : : : : : : : : —
885 R e e e b PR PR e va!—r—OOSEETODENSg.SILTYANDCLAYEYSAIeDW/TR'ACE TosoﬂERochRAG rrrrrrrr PR PR P TR RN R e b 295
16+50 OO
L SO S S A 285

(B ROADWAY EMBANKMENT: ORANGE BROWN' AND BLACK,DRY TO MOIST.V.SOFT: TO V.STIFF,HIGHLY PLASTIC SILTY CLAY.W/ TRACE ORGANICS
305 e TN - e B S S S S A AR 305
_______-__/‘___W__b___;::::___‘___‘__‘_____:::a-_‘:__>\ :
—_—_———-—— e —————— — T : : : : RESIL!IAL:ORANGE TAN_RED GRAY WHITE PINK AND BROWN,DRY TO SAT. : : : : : : : T — — —
295 : : : : : : : : : : : LOOSE: TO DENSE.SILTY AND CLAYEY SAND W/"TRACE T0 soﬂE ROCK FRAG ‘ : : : : : : : ; : " 295
16+00 OO
P21 S B S S S S S A 285
30 : : : : : : : : : : : @ROADWAV EHBAIIKHENT:ORANGE BROWN AND BLACK.DRY TO MOIST.V.SOFT TQ V.STIFF.HIGHLY PLASTIC SILTY CLAY. : : : : : : : 30
- Tttt Tttt T s T s T T s T s rrrm T, Tttt P P ST ST s e T P P S RME aRGANCs"""'"'""""'"'""""'"'""""'"'""""'"'""T""""T""""T """"" Lot T T T P P P P T
‘ ‘ : : : : : : : _,6_/__@_-— ————-'——"__— S ‘ ‘ ‘ ‘ ‘
: : : N S S g ——;-— — ';— -7 | | RESlwm BRONN-ORANGE. ORANGE GRAY BLACK TAN AND WHITE.DRY TO WET.MED. STIFF 70 HARD | | | ; ~ ; ; ; ;
300 — ———— — T CLAY AND_SANDr CLAY AND SILT W/ TRACE TO LITTLE ROCK FRAGMENTS ‘ e . 300
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Rf:smuAu ORANGE_TAN RED GRAY WHITE PINK AND BROWN.DRY TO SAT., ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : ‘
' ' ' ' ' ' ' ' ' ' ' ' LOOSE T0 DENSE SILTY AND -CLAYEY SAND W/ TRACE TO SOME ROCK FRAG ' ' ' ' ' ' ' ' ' ' '
290 i e S L L AP L e 15+50 00 ,,,,,,,,,, L . . L L S P S e S s 1..290. ..

'ROMAY EMBMKMENT: QRANGE BROWN AND BLACK. DRY 70 MoIST; v SOFT Ta V.STIFF, HIGHLY PLASTIC SILTY CLAY : : : : : : :
TRACE ORGANICS : : : : : : L 310

=— = ~ L —
MSIWM_: B—ROWN-ORANGE ORANGE GRAY BLACK _TAN _AND WHITE,DRY TQ WET,MED. STIFF TO HARD '
CLAY AND SANDY CLAY AND SILT W/ TRACE 70 LITTLE ROCK FRAGUENT S

_——_.

TN NFENCE <1 [ alNall AVI—'V CAAII'\ I‘I/ TOAE 'rn cnur Dﬂf‘l’ EFDAr

1510000

$DATES

150 140 130 120 110 100 90 80 70 60 50 430 330 230 1b o 1b 230 330 430 50 60 70 80 90 100 110 120 130 140 150




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

8/23/9

$DATES

0 5 10 PROJ. REFERENCE NO. SHEET NO.
Ennww| P-5720 2
300 . i L S SO SRS SRS SRR SR F 300. ..
: : T T —
P - ‘ : t—
I = — \___________>—'~———'—————~~_\ : - ‘
: : : : : : : : : : : : = — ‘ ‘ ‘ : : : : T : : : :
G290 SRR SRR SRR REREREEE RS T b L < RESIDUALs ORMNGE TAN RED GRAY WHITE - PINK -MND -BROWN.DRY TQ-SAT. '+~ - oo TR S E R ERTRRRREE SRR SRR SRR R 290 ..
: : : : : : : : L = BU LOOSEGE 70 DENSE.SILTY AND CLAYEY SAI?D W/ TkACE 70 saHE ROCK FRAG. : : : : : : : : : :
18+50 00 3
260 i ST S S S SRS SRR SRR SRR SRR R 260
A R LIS RIS S SRt SIS ST Rl SR Sty SIS T SR S
. / . . . . . . . . . . .
- ~RESIUAL ORMGE_TAN RED GRAY WHITE PINK AND BROWN,DRY T0 SAT : : : : : : : : : :
- L LOOSE: 70" DENSE. SILTY- AND-CLAYEY. SAND- W/ TRACE. TOSOHEROCKFRAG ,,,,,,,, e T P TR SR SR ...290...
18+00.00
o e 0 S A 260.

: : L : : : T -RESIaIN.x ORANGE TAN.RED GRAY WHITE PINK AND BROWN,DRY 70 SAT,
‘ - = —_——— - L0OSE" TO"DENSE.SILTY AND' CLATEY. SAND W/ TRACE T S0HE ROCK FRAGMENTS
290 .l S SR e L. L. L AU T e S S S 290
17 + 50 00
0 N A 280.

150 140 130 120 110 100 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




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

REFERENCE: P-5720

PROJECT: 46932

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

APPENDIX A
PAVEMENT INVESTIGATION RESULTS

PROJECT REFERENCE NO.

P_5720 13

WSH
19

INITIALS DATE




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

SHEET 14

TOP

BOTTOM

PAVEMENT CORE C-02

o =
2 o
|_
(@)
m
PAVEMENT CORE C-01
o =
2 o
|_
(@)
m

PAVEMENT CORE C-03

TOP

BOTTOM

PAVEMENT CORE C-04

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110

LCO N CARY, NC 27513

PHONE: 919.871.0800
FAX: 919.871.0803

PAVEMENT CORE PHOTOGRAPHS

PROPOSED GRADE-SEPARATION OF DURANT ROAD
(SR 2006) OVER CSX S LINE RAILROAD IN RALEIGH
WAKE COUNTY, NORTH CAROLINA
WBS NO.: 46932.1.1 | TIP NO.: P-5720
FALCON PROJECT NO.: G17058.00




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

SHEET 15

TOP

BOTTOM

PAVEMENT CORE C-06

o =
2 o
|_
(@)
m
PAVEMENT CORE C-05
o =
2 o
|_
(@)
m

PAVEMENT CORE C-07

TOP

BOTTOM

PAVEMENT CORE C-08

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110

LCO N CARY, NC 27513

PHONE: 919.871.0800
FAX: 919.871.0803

PAVEMENT CORE PHOTOGRAPHS

PROPOSED GRADE-SEPARATION OF DURANT ROAD
(SR 2006) OVER CSX S LINE RAILROAD IN RALEIGH
WAKE COUNTY, NORTH CAROLINA
WBS NO.: 46932.1.1 | TIP NO.: P-5720
FALCON PROJECT NO.: G17058.00
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SHEET 16

TOP

BOTTOM

PAVEMENT CORE C-10

o =
2 o
|_
(@)
m
PAVEMENT CORE C-09
o =
2 o
|_
(@)
m

PAVEMENT CORE C-11

TOP

BOTTOM

PAVEMENT CORE C-12

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110

LCO N CARY, NC 27513

PHONE: 919.871.0800
FAX: 919.871.0803

PAVEMENT CORE PHOTOGRAPHS

PROPOSED GRADE-SEPARATION OF DURANT ROAD
(SR 2006) OVER CSX S LINE RAILROAD IN RALEIGH
WAKE COUNTY, NORTH CAROLINA
WBS NO.: 46932.1.1 | TIP NO.: P-5720
FALCON PROJECT NO.: G17058.00




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

SHEET 17

DCP TEST DATA

File Name: C-01

Project:
Location:

G17058.00

Durant Road

[~ Hammer

0 10.1 Ibs.
@ 17.6 Ibs.

Q3 Both hammers used

Date: 5-Dec-17

Soil Type(s): CL

Soil Type
QcH

@

{0 All other soils

DCP TEST DATA

File Name: C-02

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 0
Start 0 1 ]
1 13 1 5 127
10 132 1
15 352 1
9 564 1 10 254
24 940 1
15 381
£
T 20 508
o
] [ —
_________________________________ [a]
25 635
30 762
35 889
40 1016
01 1.0 10.0 100.0

DEPTH, mm

Project: G17058.00 Date: 5-Dec-17
Location: Durant Road Soil Type(s): CL
— Hammer Soil Type
QO 10.1 1bs. [ o]
@ 176 1bs. $c
3 Both hammers used {0 Al other soils
No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 0
Start 0 1
2 22 1 5 127
9 96 1
12 249 1
14 500 1 10 254
12 647 1
26 936 1 15 381
c £
-—‘ E
T 20 — 508 T
o =
w o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a m
25 = 635
30 762
35 889
40 1016
0.1 1.0 10.0 100.0




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

SHEET 18

DCP TEST DATA

File Name: C-03

Project:

G17058

Location:

Durant Road

[~ Hammer

0 10.1 Ibs.

@ 17.6 Ibs.

Q3 Both hammers used

Date: 5-Dec-17

Soil Type(s): CL

Soil Type
QcH

@

{0 All other soils

DCP TEST DATA

File Name: C-04

Project:

G17058

Location:

Durant Road

[~ Hammer

0 10.1 Ibs.

@ 17.6 Ibs.

3 Both hammers used

Date: 5-Dec-17

Soil Type(s): CL

Soil Type
QcH

&

{0 Al other soils

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 0
Start 32 1 ‘—L
1 50 1 5 1 127
4 103 1 J
12 220 1 —
10 364 1 10 254
534 1
595 1 15 381
8 765 1 c
12 939 1 T
= 20 508
N i
u ]
_________________________________ [a]
25 635
30 762
35 889
40 1016
01 1.0 10.0 100.0

DEPTH, mm

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 0
Start 31 1 L
1 47 1 5 . 127
7 95 1 (=
3 111 1 |
3 126 1 10 254
3 138 1
5 154 1 15 381
5 172 1 <
5 197 1 T 5 508
5 214 1 &
5 e L =
5 256 1 25 635
5 287 1
14 462 1 30 762
40 942 1
35 889
40 1016
01 1.0 10.0 100.0

DEPTH, mm




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

SHEET 19

File Name: C-05 File Name: C-06
Project: G17058 Date: 5-Dec-17 Project: G17058 Date: 5-Dec-17
Location: Durant Road Soil Type(s): CL Location: Durant Road Soil Type(s): CL
- Hammer —————— Soil Type = ~ Hammer —— Soil Type
0 10.1 Ibs. QcH 0 10.1 Ibs. QcH
@ 176 Ibs. $c @ 176 1bs. $c
O Both hammers used D All other soils O Both hammers used D All other soils
No. of |Accumulative| Type of CBR No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0 Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 T 0 (mm) 0 0
Start 11 1 I Start 66 1 .
2 40 1 5 127 2 89 1 5 127
7 90 1 2 103 1
34 248 1 2 117 1
27 515 1 10 254 2 129 1 10 254
42 939 1 2 141 1 |
15 381 3 160 1 15 381
: £ : £
< 4 188 1 <
- E 14 340 1 = £
T 20 508 T E 20 508 T
o = 25 714 1 o =
w o w o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a ul 12 e 1 |Qa ul
25 635 25 635
30 762 30 762
35 889 35 889
40 1016 40 1016

0.1 1.0 10.0 100.0 0.1 1.0 10.0 100.0




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

SHEET 20

DCP TEST DATA

File Name: C-07

Project:

G17058

Location:

Durant Road

[~ Hammer

0 10.1 Ibs.

@ 17.6 Ibs.

Q3 Both hammers used

Date: 5-Dec-17

Soil Type(s): CL

Soil Type
QcH

@

{0 All other soils

DCP TEST DATA

File Name: C-08

Project:

G17058

Location:

Durant Road

[~ Hammer

0 10.1 Ibs.

@ 17.6 Ibs.

3 Both hammers used

Date: 5-Dec-17

Soil Type(s): CL

Soil Type
QcH

&

{0 Al other soils

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 - 0
Start 0 1 —LI
2 29 L 5 127
2 47 1 _J
2 65 1 J'
16 194 1 10 254
2 211 1
3 246 1 15 381
2 271 1 c
2 301 ! T 20 508
2 335 1 &
2% 1|
18 740 1 25 635
9 931 1
30 762
35 889
40 1016
01 1.0 10.0 100.0

DEPTH, mm

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 [ 0
Start 0 1 N
1 34 1 5 127
5 171 1 —
8 469 1
4 619 1 10 254
3 726 1
6 917 1 15 381
£
T 20 508
o
w
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM [a]
25 635
30 762
35 889
40 1016
01 1.0 10.0 100.0

DEPTH, mm




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

SHEET 21

DCP TEST DATA

File Name: C-10

Project:
Location:

G17058

Durant Road

[~ Hammer
0 10.1 Ibs.

@ 17.6 Ibs.

) Both hammers used

Date: 5-Dec-17

Soil Type(s): CL

Soil Type
QcH

&

{0 Al other soils

File Name: C-09
Project: G17058 Date: 5-Dec-17
Location: Durant Road Soil Type(s): CL
- Hammer —————— Soil Type
O 10.1 1bs. [ o]
@ 176 Ibs. $c
Q3 Both hammers used {0 All other soils
No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 0
Start 0 1
2 49 1 5 127
14 268 1
6 369 1
512 1 10 254
2 588 1 j
822 1 15 = 381
13 946 1 c £
-—‘ E
T 20 508 T
o =
w o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a m
25 635
30 762
35 889
40 1016
0.1 1.0 10.0 100.0

No. of |Accumulative| Type of
Blows | Penetration | Hammer
(mm)

Start 0 1

1 25 1

12 227 1

10 394 1

2 430 1

2 470 1

12 737 1

5 869 1

1 887 1

2 913 1

2 944 1

DEPTH, in.

10

15

20

25

30

35

40

0.1

CBR
1.0 10.0

100.0

127

254

381

508

635

762

i_-‘
|

889

[

1016

0.1

1.0 10.0

100.0

DEPTH, mm




DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

SHEET 22

DCP TEST DATA

File Name: C-11

Project:
Location:

G17058

Durant Road

[~ Hammer
0 10.1 Ibs.

@ 17.6 Ibs.

) Both hammers used

Date: 5-Dec-17

Soil Type(s): CL

Soil Type
QcH

@

{0 All other soils

DCP TEST DATA

File Name: C-12

Project:
Location:

G17058

Durant Road

[~ Hammer
0 10.1 Ibs.

@ 17.6 Ibs.

) Both hammers used

Date: 5-Dec-17

Soil Type(s): CL

Soil Type
QcH

&

{0 Al other soils

No. of
Blows

Accumulative
Penetration
(mm)

Type of
Hammer

Start

-

D NN © NN D

-
o

<]

N

alalalmlmlmlm]lm]lm]-]-]|-

CBR
0.1 1.0 10.0 100.0
0 0
|
5 127
10 254
15 381
£
T 20 (= 508
o
w
(=] -
25 635
30 762
35 889
pag
40 1016
0.1 1.0 10.0 100.0

DEPTH, mm

No. of |Accumulative| Type of
Blows | Penetration | Hammer
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DocuSign Envelope ID: 09B7BEOA-B361-4380-99FA-81243B40C7AF

SHEET 23

Falcon Engineering, Inc. 1210 Trinity Road, Suite 110 Raleigh, NC 27607
PAVEMENT SECTION AND SUBGRADE CONDITION SUMMARY
PROPOSED GRADE SEPARATION OF DURANT ROAD (SR 2006) OVER CSX S-LINE RAILROAD

WAKE COUNTY, NORTH CAROLINA
TIP No.: P-7520 WBS No. 46932.1.1 Falcon Project No.: G17063.00

TEST LOCATION PAVEMENT SECTION THICKNESS (INCHES) SUBGRADE
LOCATION ALIGNMENT LANE STATION OFFSET HMA AG(;iES(E;ATE TOTAL IN&;EU NOTES

C-01 -L- CITL 11+00, -L- CL 14.00 0.00 14.00 10 -
C-02 -L- WB, ISL 11+00, -L- 11 LT 14.00 0.00 14.00 11 -
C-03 -L- WB, OSL 11+00, -L- 22'LT 15.00 0.00 15.00 10 -
C-04 -L- EB, ISL 11+00, -L- 11'RT 15.00 0.00 15.00 11 -
C-05 -L- EB, OSL 11+00, -L- 22'RT 14.00 0.00 14.00 11 -
C-06 -L- CITL 46+50, -L- CL 14.00 0.00 14.00 11 -
C-07 -L- WB, ISL 46+50, -L- 11 LT 11.00 0.00 11.00 10 -
C-08 -L- WB, OSL 46+50, -L- 22'LT 13.00 0.00 13.00 6 -
C-09 -L- EB, ISL 46+50, -L- 11'RT 15.00 0.00 15.00 5
C-10 -L- EB, OSL 46+50, -L- 22'RT 14.00 0.00 14.00 10
C-11 -L- SB 10+04, -Y3- 20' LT 3.00 9.00 12.00 8 -
C-12 -L- NB 11+93, -Y3- 17'RT 2.00 7.00 9.00 25 -

REPRESENTATIVE AVERAGE 12.00 1.33 13 11 -

LEGEND: EB - EASTBOUND, WB - WESTBOUND, SB- SOUTHBOUND, NORTHBOUND, OSL - OUTSIDE LANE, ISL - INSIDE LANE, CTL - CENTRAL TURN LANE
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PROJECT REFERENCE

P_5720 24

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

APPENDIX B
LABORATORY RESULTS

REFERENCE: P-5720
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DocuSign Envelope |D: 09B7BEOA-B361-4380-99FA-81243B40C7AF

REPORT OF LABORATORY COMPACTION CHARACTERISTICS

OF SOILS USING STANDARD EFFORT

Performed in general accordance with ASTM D 698, Method A

January 10, 2018

PROJECT NAME: P-5720 Durant Road Grade Separation
PROJECT NUMBER: G17058.00
SAMPLE IDENTIFICATION: B-12, BS-01, 1.0-7.0"
SAMPLE DESCRIPTION: Brown silty sand
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SHEET 25

STANDARD MAXIMUM DRY UNIT WEIGHT, Ibs/ft*: 101.8
STANDARD OPTIMUM WATER CONTENT, %: 20.8

REMARKS:

Falcon Engineering 1210 Trinity Road Suite 110 Cary, NC 27513
Telephone: 919-871-0800 www.falconengineers.com

AS-RECEIVED WATER CONTENT:
LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

PERCENT FINER NO. 200:

USCS CLASSIFICATION:

REVIEWED BY:

10.7
37
29

29
SM

uncorrected corrected
BEARING RATIO:  at 0.1 inches of penetration: 6.1 6.1
at 0.2 inches of penetration: 6.5 6.5
Compaction Method: ASTM D698
Maximum Dry Unit Weight, Ibs/ft>: 101.8
Optimum Water Content, %: 20.8
Compacted Dry Unit Weight, Ibs/ft>: 100.8
Compacted Water Content, %: 20.7 Surcharge amount, Ibs: 10
Compaction Percentage: 99.0 Immersion period, hours: 97
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