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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 (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 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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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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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 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

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

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 — ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS MINERALOGICAL COMPOSITION CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING *200) (> 357 PASSING 2001 A MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
ROCK (CR)
0P =3 = o [ a5 [ s [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. Ersési.ocggszg.ssgglir. Eg S ———— CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
N Al AIN METAM( H AN -
CLASS. a-2-4|A-2-5 | 4-2-6 [A-2-7 5] COMPRESSIBILITY zgg;(c?""gg)‘“-'-l"ﬁ SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R %% SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SRS NE L SN
AR MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN \ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIA VERED IN THE CORE BARREL DIV
L PASSIG » R HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %coﬁs R'LNLEAN% gxopngs'&'Eo ASEAI P'En’?:sscr?rfcss.o 1N THE CORE BARREL DIVIOED
g = ACE OF MATERIA (cP) L SHELL BEDS, ETC.
"o PERCENT 0 1AL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
;:b GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
K ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-8 TRACE 1- 107 HAMMER [F CRYSTALLINE. %PF"ZOL';EAL‘*"GLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-57 5 - 127 LITTLE 10 - 207 .
PAS *4
SSNG 40 SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w - — (4@ mx| 41 M |40 Mx| a1 M [ 40 Mx | a1 N |40 Mx| a1 MN . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIF_DIRECTIDA 1DIE_AZIMUTH)
LITILE OR HIGHLY ORGANIC > 107% > 20% HIGHL Y 357 AND ABOVE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP (10 MX (10 MX| ILMN | 11 MN | 1@ MX |10 MX | 11 MN | 11 MN MODERATE HIGHLY OF A CRYSTALLINE NATURE.
GROUP INOEX | @ ] 0 amx |8 mx |12 mx 16 mx[no mx AMOUNTS OF ORCANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FALLT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USURL TYPES |STONE FrAcs ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF Mo | GRaveL, a0 | 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 | sawp | MO |  CRAVEL AND SAND SoiLs SoLs vy STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P pw— Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA ™MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK :A:, PARENT MATERIAL.
45 SUBCRADE EXCELLENT T0 GOOD FAIR TO POOR o POOR | UNSUITABLE S?lﬁl" s:éugs :gcozn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
O SPRING OR SEEP : FLOOD PLAIN (FP)
PI0F A-7-5 SUBGRIP IS < LL - 39 ;PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL W' 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 g
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 wgg:ég.‘éiiym PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT RE) 237925 pIp & DIP DIRECTION 1F_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS [S SMALL COMPARED TO
(N-VALUE) (TONS/FT*) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL 33‘; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MO
GRANULAR MEDIUM DENSE @ 10 30 wa F TESTED, W Y PT N VALUES > Pr MOTTLED (MOT.) - [RREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF RAINAGE.
(NONE.CIO,:'ESWE, DENSE 30 T0 50 THAN ROADWAY EMBANKMENT EB AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY  INDICATES POOR AERATION aND LACK OF GOOD DRAl
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 w— = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (V SEV.) REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 .25 T0 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResipuaL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.0 S777=77= INFERRED ROCK LINE MONITORING WELL COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND _
WITH CORE ROCK QUALITY DESIGNATION (RGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER;A;;IFF 15 )rgoso 2 :04 4 TTrpe® ALLUVIAL SOIL BOUNDARY A sTalLaTioN (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS =
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 UNDERCUT ” UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
/] UNSUITABLE WAST ACCEPTABLE, BUT NOT T
OPENING (MM) 476 200 @42 @25 @075 @053 & SHALLOW A ENEE:-\SSBI:;IEED :XCEAVMION e A e CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED ?EEA;IE\S%LGT;LNs%mgﬁgg?r:“or: ;L'-E; ';:TT&SS'E-DE;;E:;' THAT HAS BEEN EMPLACED PARALLEL TO
< - X
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR) v R SAND SAND i Pl MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 2.005 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 WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL.- CLAY MOD. - MODERATELY 7) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 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 74" DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION 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 DMT - DILATOMETER 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.
TURaT v weT DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
- - ALLY VERY WET, ALLY - . - . -
SATRATED e e LY e | & 7 Yo ReTio SD. - SAND. SaNDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
g F - FINE SL. - SILT,SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w LI0UID LIMIT | SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOL ID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
RANGE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PO L | pLasTic LiMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
om | opTiMum MorsTure T MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMEN WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [J cme-asc [J car arts [ eutomatic [] manvaL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NOTES:
" DRY - (O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE [] ovess |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers [ [ TNDURATION
LASTICITY INDEX (P DRY STRENGTH [] cme-ss0 [[] wero Facep FinGeER BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
e — v an—— RUBBING WITH FINGER FREES NUMEROUS GRAINS:
NON PLASTIC 2-5 VERY LOW TUNG.-CAR NSERT g
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TeST [ rono.consioe mscers HAND TOOLS: FRIABLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM O O [] rost roLe Dicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH O MODERATELY INDURATED
PORTABLE HOIST [] rricone *STEEL TEETH HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O O [] souon aoo 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




TIP PROJEC

igation\TIP\B4654_GEO_RDWY\CADD_GEOTECH\PlanProf\B4654_GEO_RDWY_tsh.dgn

e STATE STATE PROJECT REFERENCE NO, SHEET s \
) — . STATE OF NORTH CAROLINA e B 4554 T
: DIVISION OF HIGHWAYS v e e p—
38454.1.2 PE

<+ WAKE COUNTY
VA
§r / LOCATION: REPLACE BRIDGE 69 OVER US 70 ON NC 50 (BENSON ROAD)
R ﬁgngcr TYPE OF WORK: GRADING, PAVING, DRAINAGE, RETAINING WALLS
.. BEGIN & STRUCTURES
H [PROJECT

> X

VICINITY MAP
\_ NOT TO SCALE )

See Sheet 1A For Index of Sheets
See Sheet 1B For Conventlonal Symbols

BEGIN CONSTRUCTION
-Y1- STA 22+04.05

BEGIN CONSTRUCTION
—-RPC- STA 11+60.00

-RPB- STA 10+30.00

END TIP PROJECT B-4654
-L— STA 35+17.00

BEGIN TIP PROJECT B-4654 7
—-L- Sta. 14+30.00
HILLTOP AVE
(-4
[a]
<
TO BENSON  -L- NC 50, \ N L NSO TO GARNER
SR 2561 /BENSON RD o g D
SR 2561 BENSON RD
BEGIN BRIDGE
L STA 21+84 I~ \enp BRIDGE
L STA 23+67 +Z4
7 Q
BEGIN CONSTRUCTION / &
-RPD- STA 11+20.00 /5 END_CONSTRUCTION
z ~Y1- STA 31+00.00
)
*DESIGN EXCEPTION REQUIRED FOR MIN. K VALUE ON -LPB- N SUBMITTAL: 25% APPROVED PLANS
US 70 IS A CONTROLLED ACCESS FACILITY WITHIN e DATE: JUNE 20, 2018
THE PROJECT LIMITS
CLEARING ON THE PROJECT SHALL BE TO  THE LIMITS INCOMPLETE PLANS
ESTABLISHED USIN ETHOD
- T NOT FINAL
.. THIS PROJECT IS WITHIN THE GARNER TOWN LIMITS UNLESS ALL SIGNATURES COMPLETED
M~ <4
Y Y P d in the Office of: Y  HYDRAULICS ENGINEER Y )
( ) GRAPHIC SCALES DESIGN DATA PROJECT LENGTH O e Fi LICENSE Nox F-0342
A:COM 70I(:orcn;ora’{eI (I:el_TTNeCr 207!’6%/76. Suite 475
50 25 0 50 100 231 §81450 = 13’17%% 919 854-6%309-'(9&) 854-6259(FAX)
~ 109 LENGTH ROADWAY TIP PROJECT B-4654 = 0.361 MILES 2018 STANDARD SPECIFICATIONS
PLANS 'é ;%o/; LAURA C. FISHER, PE .
= o PROJECT ENGINEER SIGNATURE: —
E |50 25 0 50 100 T =6 %* LENGTH BRIDGE TIP PROJECT B-4654 = 0.035 MILES RIGHT OF WAY DATE:
Z V = 40 MPH SEPTEMBER 27, 2018 | KIMBERLY A. KOIVUNIEMI, PE ROADWAY DESIGN
PROFILE (HORIZONTAL) * TIST =1% DUAL 5% PROJECT DESIGN ENGINEER
Q 0 5 o 0 2 FUNC CLASS — TOTAL LENGTH OF TIP PROJECT B-4654 = 0.396 MILES LETTING DATE:
c ) MINOR ARTERIAL JUNE 18, 2019 DAVID _S. STUTTS, PE
P.E.
L JU PROFILE (VERTICAL) y REGIONAL TIER y A _A\_ SIGNATURE: AL




STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

Roy COOPER JAMES H. TROGDON, Il
GOVERNOR SECRETARY

November XX, 2018

STATE PROJECT: 38454.1.2 (B-4654)

FEDERAL PROJECT:

COUNTY: WAKE

DESCRIPTION: Replace Bridge Number 69 on NC-50 (Benson Road) over US-70
SUBJECT: Geotechnical Report — Inventory

The Geotechnical Engineering Unit has completed a subsurface investigation for this project and presents
the following inventory.

Project Description
This project consists of replacing Bridge Number 69 on NC-50 (Benson Road) over US-70, widening and
rerouting US-50, and construction of retaining walls on US-70.

A geotechnical investigation was conducted during August of 2018. Fifteen hand auger borings, six SPT
retaining wall borings, and 6 SPT structure borings were performed by the Geotechnical Engineering Unit.
Representative soil samples were collected for visual classification in the field and selected samples were
submitted for laboratory analysis by the Materials and Tests Unit.

The following alignments, totaling 0.36 miles, were investigated. Subsurface plans and cross sections of
these alignments are included in this report.

Line Stations

-L- 14+30 to 35+17
-LPB- 12+50 to 14+00
-RPB- 10+00 to 14+50
-RPC- 11+50 to 13+50
-RPD- 11+00 to 12+50

Physiography and Geology
The project is located within the city limits of the town of Garner, and within the Piedmont physiographic
province of North Carolina. Cambrian-aged residual clays and silts of the Raleigh Belt overlay weathered
and crystalline rock. The topography is gently rolling. The widening project is a mixture of small
businesses, single-family homes, and woods.

Mailing Address:

NC DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT
1589 MAIL SERVICE CENTER

RALEIGH NC 27699-1589

Telephone: 919-707-6850 Location:
Fax: 919-250-4237 CENTURY CENTER COMPLEX
Customer Service: 1-877-368-4968 ENTRANCE B-2
1020 BIRCH RIDGE DRIVE

Website: www.ncdot.gov RALEIGH NC

Sheet 4A

Soils Properties
Soils encountered during this investigation are roadway embankment and residual.

Roadway Embankment soils are present throughout the entire project. These soils primarily consist of
brown, moist, medium stiff to stiff, sandy silt (A-4), red, orange, and gray, moist, medium stiff to stiff, silty
clay (A-7) and sandy clay (A-6), and brown and orange, moist, medium stiff to stiff, silty sand (A-2-4).
Plastic indices for these soils range from 3-20.

Residual soils of the Raleigh Belt are also present throughout the entire project. These soils are
characterized by orange, red, brown, and gray, moist, medium stiff to stiff, silty clay (A-7) and sandy clay
(A-6), and orange and gray, moist, very loose to loose, clayey sand (A-2-6). Plastic indices for these soils
range from 8 to 33.

Groundwater
Groundwater measurements were taken in August 2018 during average rainfall conditions. Groundwater
was present in some borings and ranged from 2.7 to 4.8 feet from the ground surface.

Areas of Special Geotechnical Interest
1) High Groundwater: The following areas exhibit groundwater within 6.0 feet of proposed grade:

Line Stations Offsets
-L- 17+50 40’ RT
-L- 19+00 30°LT
-L- 21+00 23’ RT
-L- 30+50 22’ RT
-L- 32+50 18’ LT
-L- 34+50 18 LT
-RPB- 11+00 27 LT
2) Highly Plastic Clays: Highly plastic clays (Pl > 25) were encountered on the project at the following
locations:
Line Stations Offsets
-L- 19+00 30°LT
-L- 24+50 30°LT
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NCDOT BORE DOUBLE B4654 GEO_RWALLS_BH.GPJ NC_DOT.GDT 11/5/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 34

WBS 38454.1.2 | TIP B-4654 | COUNTY WAKE | GEOLOGIST Moore, N. O. WBS 38454.1.2 TIP B-4654 COUNTY WAKE GEOLOGIST Moore, N. O.

SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft)
BORING NO. EB1-A STATION 22+01 OFFSET 29ftLT ALIGNMENT -L- 0 HR. 17.7 | | BORING NO. EB1-A STATION 22+01 OFFSET 29ftLT ALIGNMENT -L- 0 HR. 17.7
COLLARELEV. 351.0ft TOTAL DEPTH 79.9 ft NORTHING 712,210 EASTING 2,114,723 24 HR. 15.6 | [ COLLARELEV. 351.0ft TOTAL DEPTH 79.9 ft NORTHING 712,210 EASTING 2,114,723 24 HR. 15.6

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Pinter, D. G. START DATE 08/29/18

COMP. DATE 08/29/18

| SURFACE WATER DEPTH N/A

DRILLER Pinter, D. G. START DATE 08/29/18

COMP. DATE 08/29/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH ow coy . 25 © 850 o0 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH owcoy . 25 ° 850 o0 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t : ! . NO. [/moll 6| Eev. @ DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5t : ! . NO. |/woll o
355 B 23 R R N I A Match Line | -
I C T RN RESIDUAL
T - 2726 + 784 A P GRAY AND ORANGE, SAPROLITIC, SILTY
T [ 351.0 GROUND SURFACE 0.0 il ERENE R B '\“063' 2711 SAND WITH TRACE MICA (continued) 79.9
350 1 I [ RESIDUAL 1 B Boring Terminated at Elevation 271.1 ft IN
I S AN RED AND GRAY, SAPROLITIC, CLAYEY 1 i RESIDUAL (SILTY SAND)
76+ 34 . oL SILT WITH TRACE MICA 1 L
T 4 6 7 . -+13- SS-18| M (AT T -
345 I _ vl I -
1 L oL 1 |
3426 + 84 S 21T + -
¥ 5 5 6 - +1 1" M PN 1 L
340 T A AT T B
T [ "N 339.3 1.7 T —
T o i GRAY AND ORANGE, SAPROLITIC, T C
B e B 1 SANDY SILT WITH TRACE TO LITTLE T r
T 8 45' e ss19] Wy MICA T r
335 I [ I L
4 \ . 4 -
3326 + 184 -\ - T -
T 3| 4| 6 - 810 M + =
330 T A T B
T \ 21.7 T —
T Co\ GRAY AND ORANGE, SAPROLITIC, SILTY T C
e A\ SAND WITH TRACE MICA, FELDSPAR, T r
T 817 : r1s ss20| M AND QUARTZ T r
325 T e T B
T T 26.7 T —
T T GRAY, RED, AND BROWN, SAPROLITIC, T C
2261284 10 SANDY SILT WITH TRACE MICA AND T r
T 6 : +10 : ss21| M CLAY LENSES T C
320 T i T B
T T 31.7 T —
T o GRAY AND ORANGE, SAPROLITIC, SILTY T C
T8+ 334 0 SAND WITH TRACE MICA, FELDSPAR, T r
1 : +10 : M AND QUARTZ T r
315 T o T B
T v 36.7 T —
T - GRAY AND ORANGE, SAPROLITIC, T C
26+ 384 1 1 SANDY SILTY WITH TRACE TO LITTLE 1 C
I K M MICA I i
310 I 1 I C
1 R 1 L
307.6 + 434 R T -
I 24| e M 1 r
305 I ~ N I L
1 AV 1 L
3026 + 484 - \ - T -
T 9 | 14 | 11 S s Sat. + =
300 I YA 1 L
1 . 1 L
2976 + 534 -l + -
I 55| o sat ! s
295 I RN I L
4 U U IR 4 L
2026 + 584 SRR N B T 3
T 5 11 | 14 B .\?25 B Sat. + =
290 I R S I L
T e “— — — — — — — —— — — — 622 T I
2876 + 634 . ST WEATHERED ROCK 1 C
T 50 |50/0.3 - Sat GRANITE 1 L
285 T : T B
T N R 66.7 T —
T e R RESIDUAL T C
2826 1 684 1 ) T GRAY AND ORANGE, SAPROLITIC, SILTY T r
T T2 : '}45 : $8-22 | Sat. SAND WITH TRACE MICA T r
280 I 20 1 L
1 s 1 L
2776 + 734 e T -
T 2 8 | 14 . 2 N Sat. T -
275 T PN T B




NCDOT BORE DOUBLE B4654 GEO_RWALLS_BH.GPJ NC_DOT.GDT 11/5/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 35

WBS 38454.1.2 | TIP B-4654 | COUNTY WAKE | GEOLOGIST Moore, N. O. WBS 38454.1.2 TIP B-4654 COUNTY WAKE GEOLOGIST Moore, N. O.

SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft)
BORING NO. EB1-B STATION 21+65 OFFSET 26 ft RT ALIGNMENT -L- 0 HR. N/A| | BORING NO. EB1-B STATION 21+65 OFFSET 26 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 356.5ft TOTAL DEPTH 78.5 ft NORTHING 712,183 EASTING 2,114,783 24 HR. 23.0| | COLLARELEV. 356.5ft TOTAL DEPTH 78.5 ft NORTHING 712,183 EASTING 2,114,783 24 HR. 23.0

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Clarke, R. E.

START DATE 08/30/18

COMP. DATE 08/30/18

| SURFACE WATER DEPTH N/A

DRILLER Clarke, R. E.

START DATE 08/30/18

COMP. DATE 08/30/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(0 0.5t | 0.5t | 0.5ft : ! f NO. |/moll & | eev. iy DEPTH (1) (0 0.5t | 0.5t | 0.5ft : ! f NO. |/moll
360 B 280 | | Match Line I R T
1 L 2788 1 777 ||| %_
T - 39 ]61/0.3 & =] 278.0 78.5
4 | 3565 GROUND SURFACE 0.0l 1 100/0.8 | Boring Terminated at Elevation 278.0 ft IN
255 IS  —— WNE ROADWAY EMBANKMENT 1 i WEATHERED ROCK (GRANITE)
35437 22 t LN RED, ORANGE, AND BROWN, HIGHLY -+ -
T 2 3 a *; . M NG PLASTIC, SILTY CLAY WITH TRACE MICA T -
I A\ N I C
1 S\ N 1 B
350 \ N
34937 72 N N T -
a1 79 o ss23| M [-N
-+ - . L\_ -+ -
T Y N 3460 105 T i
345 1 / B RESIDUAL 1 -
3443 1 122 3 3 5 L. i ORANGE-PINK, SANDY SILT WITH TRACE T B
1 @5 . SS-24 R MICA AND FELDSPAR 1 L
1 .. B 1 B
340 I 1 C I r
'%?Q’%__ 17.2 _l_ - I T r
1 213814 f Y2 i 1 i
1 Al L 1 L
335 1 1 o 1 o
3343 222 ¥
T 2 3 5 -+—8 .- - T -
I i 331.0 25.5 I C
330 1 | N ORANGE-PINK, AND GRAY, SAPROLITIC, T C
329.3°1 272 1. - AVl CLAYEY SILT WITH TRACE MICA il C
T 21 2|4 +6_ i ss25| M [-3] I r
4 .. pRZR 4 L
T 170 AT T C
325 I | P I C
3243 iE 322 1. .-_(1‘__ 1 K
i 1 2 4 * M 5L T r
I 1 [ 3210 35.5 I C
320 1 | [ BROWN AND GRAY , SAPROLITIC, SILTY T r
3193 1 372 I i SAND WITH TRACE MICA AND FELDSPAR 1 i
3 2 5 Y M
1 - L 1 L
315 I e . I o
’%14’3__422 _I_ o K I K
1 3 2 6 &5 . . M B 1 B
4 I N 4 L
iR R _\ oL 311.0 45.5 1 |
310 1 \ RED, BROWN, ORANGE, AND GRAY, T [
3093 1472 1 5 5 A SAPROLITIC, SANDY SILT WITH TRACE T B
1 . _+14‘ M MICA 1 L
305 I ok I r
'%04’3__ 822 K _'_ K I K
1 3 5 8 . .+13. M 1 L
I R I C
300 I I I [
299 3 1 872 K ’ o I K
T 2 | 4 5 _+g_ : ss-26 | M T C
1 e 296.0 60.5 1 B
295 1 [ GRAY AND BROWN, SAPROLITIC, SILTY T [
2043 T 622 | . 5 . SAND WITH TRACE MICA 1 -
1 . Q10 . M 1 L
4 - \ - 4 L
20 o %‘-: 67.2 N . =
AY
i s DN L MBS g 6o I -
1 R R WEATHERED ROCK 1 L
285 T . GRANITE T -
284 3 122
T 18 | 40 [60/04 SRR T -
I ) .109/0;9T I C
280 T o T r




NCDOT BORE DOUBLE B4654 GEO_RWALLS_BH.GPJ NC_DOT.GDT 11/5/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 36

WBS 38454.1.2 | TIP B-4654 | COUNTY WAKE | GEOLOGIST Moore, N. O. WBS 38454.1.2 TIP B-4654 COUNTY WAKE GEOLOGIST Moore, N. O.

SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft)
BORING NO. B1-A STATION 22+89 OFFSET 28 ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. B1-A STATION 22+89 OFFSET 28 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 347.0ft TOTAL DEPTH 96.9 ft NORTHING 712,297 EASTING 2,114,709 24 HR. 6.6 | | COLLARELEV. 347.0ft TOTAL DEPTH 96.9 ft NORTHING 712,297 EASTING 2,114,709 24 HR. 6.6

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Pinter, D. G.

START DATE 10/19/18

COMP. DATE 10/19/18

| SURFACE WATER DEPTH N/A

DRILLER Pinter, D. G.

START DATE 10/19/18

COMP. DATE 10/19/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELf'tEV ELEV DEETH \ 0 SOIL AND ROCK DESCRIPTION ELf'tEV ELEV DEETH 0 SOIL AND ROCK DESCRIPTION
| "5 (f) | osft | 05ft | 0.5t | [0 25 50 75 100/ | No. |/moll & | eev.y oeetna | | @) () | osft | o5ft | 0.5t | [0 25 50 75 100( | NO. [ ol o
350 B 270 | | 11 1 Match Line I -
T C T 2 19|15 /AN I M RESIDUAL
1 C T A GRAY AND BROWN, SAPROLITIC, SILTY
34701 00 - 347.0 R02§$X$Eé;:i2¢(%EENT 0.0 1 . _\\_ . SAND WITH TRACE TO LITTLE MICA,
1 i 1 A TRACE FELDSPAR AND MAGNESIUM
345 | 3453 T 17 o M L\O— 453 RED-BROWN, SANDY CLAY WITHTRACE —1/} | 265 | 2652 T 818 | L 1 \ (continued)
T i M -pel MICA AND GRAVEL I 3119 Y M
T+ SRV _por- TAN-BROWN, COARSE SAND WITH T+ SRR P AN L 2629 84.1
+ /- B TRACE GRAVEL + - WEA'f(';"rE:,\'ﬁ?EROCK
340 | 3402 T 638 7 A\ AN o 260 | 2602 T 86.8 r
1 1 2 1 fa . M [ 3390 8.0 1 100/0. 1001049 | 258.8 88.2
1 . N RESIDUAL 1 S > CRYSTALLINE ROCK
1 .- i GRAY AND BROWN, SAPROLITIC, SILTY T S GRANITE
w35 | 32 T 118 |- - - C SAND WITH TRACE MICA, FELDSPAR, 25 | 2550 T o1g S z‘/'f_
1 M L AND MAGNESIUM L T
T 2 1 2 *3 - M N T 6070.1 - _10(_1/0;19 ,f;/f_
4 S { 4 =~ 4
1~
330 | 3302 1 168 \ r 2502 T 968 e I 250.1 9.9
1 1 3 5 _‘Qg . M B 1 60/0.1 100/0.1 B Boring Terminated at Elevation 250.1 ft IN
T NG N T B CRYSTALLINE ROCK (GRANITE)
I SN C I C
325 | 3252 T 218 \
T 6| 8|12 . .20 M N T C
1 ol B 1 B
4 ... ' L 4 L
320 | 3202 T 268 C ol r T r
T 51 710 . f” M N T C
I A i I C
315 | 3152 T 318 ) ,'/' ) B T r
T R ry M N T C
I 1 C I C
1 17 B 1 B
310 | 3102 T 368 |
T 2123 |[es . M n T n
1 K B 1 B
1 R L 1 L
305 | 3052 T 418 . . - ) \ o T -
p M
T R i T I
X
1 M- - B 1 B
4 LN - L 4 L
300 3002 | 468 3 > =5 N | 1 |
1 ] .*51 ] M L 1 L
I - i I C
295 | 2952 T 518 \. ) | T -
T 21 25 29 ',54‘ 3s-52| M B T B
I N I [ 2017 55.3 1 C
1 : WEATHERED ROCK 1 L
290 2902 56.8
T 25 | 37 6304 — GRANITE T r
1 © 100/0.49 T B
1 . —— 286.9 60.1 1 L
1 85 I RESIDUAL 1 B
285 | 2832 | 618 > T a6 139 ] RED-BROWN AND GRAY, SAPROLITIC, 4 L
1 . @85 . M SILTY SAND WITH TRACE MICA, 1 B
1 ot FELDSPAR, AND MAGNESIUM 1 B
1 R 281.9 65.1 1 L
280 | 2802 T e6a T B WEATHERED ROCK 1 L
T [foonA I Tovaa® - GRANITE T N
I N [ 2757 713 1 C
275 2752 | 718 5 = ) | T — RESIDUAL 1 |
1 Y ' M L GRAY AND BROWN, SAPROLITIC, SILTY 1 L
+ ce | = SAND WITH TRACE TO LITTLE MICA, + =
+ Y M - TRACE FELDSPAR AND MAGNESIUM + -
270 | 2702 T 768 e - 1 i




NCDOT BORE DOUBLE B4654 GEO_RWALLS_BH.GPJ NC_DOT.GDT 11/5/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 37

WBS 38454.1.2 | TIP B-4654 | COUNTY WAKE | GEOLOGIST Moore, N. O. WBS 38454.1.2 TIP B-4654 COUNTY WAKE GEOLOGIST Moore, N. O.

SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft)
BORING NO. B1-B STATION 22+77 OFFSET 14 ft RT ALIGNMENT -L- 0 HR. N/A'| | BORING NO. B1-B STATION 22+77 OFFSET 14 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 349.2ft TOTAL DEPTH 82.1 ft NORTHING 712,270 EASTING 2,114,769 24 HR. 8.8 | COLLARELEV. 349.2ft TOTAL DEPTH 82.1 ft NORTHING 712,270 EASTING 2,114,769 24 HR. 8.8

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Pinter, D. G.

START DATE 10/18/18

COMP. DATE 10/18/18

| SURFACE WATER DEPTH N/A

DRILLER Pinter, D. G.

START DATE 10/18/18

COMP. DATE 10/18/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELf'tEV ELEV DEETH \ 0 SOIL AND ROCK DESCRIPTION ELf'tEV ELEV DEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100/ | No. |/moll & | eev.y oeetray | @ | @ | @ |osit|ost | osf| [0 25 50 75 100( | NO. [ ol o
27 Match Line
350 —349.2 GROUND SURFACE 0.0 ot -1 _____W@___________________803
1 N i ROADWAY EMBANKMENT I R 2 CRYSTALLINE ROCK
T T [ 3472 TAN-BROWN, MEDIUM DENSE, COARSE 20 2672 1 820 1 o0 1@ I 2674 GRANITE 82.1
345 | 3452 T 40 b o SAND WITH TRACE GRAVEL T - ' o Boring Terminated at Elevation 267.1 ft IN
== v 5 5 | — RESIDUAL -+ — CRYSTALLINE ROCK (GRANITE)
I . @0 SS-51 i GRAY AND BROWN, SAPROLITIC, SILTY 1 B
wtro T 70 - - B SAND WITH TRACE TO LITTLE MICA AND 1 =
+ 1213 .. L TRACE FELDSPAR AND MAGNESIUM 1 L
T é. . C T C
340 I \ r I [
1 .l PR - 1 -
3372 T 120 1 r T i
1 S| 3] 4 *5 L. i I C
335 I L 4 L
1 I P » 1 L
a2 lazol L1 Tb : I :
4 . @10 - - 4 -
330 I * 0 [ I [
1 L i 1 L
1 Sl B 1 B
3272 | 220 3 x 5 - | 1 |
1 . 11 . o 4 L
325 I h o I [
- .\ - - - -
1 SV B 1 B
3222 | 270 T = ™ \ A | 1 |
4 -® - 4 -
320 I ,' 9 r I [
4 P ., - - 4 L
3172 T 320 =17 S C I C
4 . - @1 - 4 -
315 I * ° o I [
1 S B 1 B
a2 fazol L L1k [ I [
1 - @18 - 4 L
310 4 t ________________ 300.7 39.5 4 _
1 - WEATHERED ROCK 1 L
3072 T 420 GRANITE T K
T 28 (72104 T é T C
305 _': - 100/0.9 _': [
1 R I D o 303.9 45.3 1 L
I T RESIDUAL I C
3022 | 470 =T 27 I GRAY AND BROWN, SAPROLITIC, SILTY 1 L
1 . )‘47 .. M SAND WITH TRACE TO LITTLE MICA AND 1 B
300 4 7 TRACE MAGNESIUM AND QUARTZ VEINS 4 L
I A I C
2972 T 520 5 s = 7 1 r
4 .@33. . M 4 L
295 I f33 I [
1 - - 1 B
2922 T 57.0 5 = 5 i . 1 r
s 1. M s L
290 I X I [
1 Ne |- 1 B
2872 T 620 o TN I C
4 M 4 L
285 I s I [
1 N 1 B
1 AN L. 1 L
2822 1 67.0 - s | s . _\\ o 1 r
M
280 T ) Y78' o : 280.1 69.1 T -
T v777 WEATHERED ROCK T C
T o GRANITE T B
277.2 720 & |
T 100/0.3 ©100/0.3 1 B
275 I 4 L
2722 T 770 s T I
I 100/0.3 - 100/0.3 I C
270 T




NCDOT BORE DOUBLE B4654 GEO_RWALLS_BH.GPJ NC_DOT.GDT 11/5/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 38

WBS 38454.1.2 | TIP B-4654 | COUNTY WAKE | GEOLOGIST Moore, N. O. WBS 38454.1.2 TIP B-4654 COUNTY WAKE GEOLOGIST Moore, N. O.

SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft)
BORING NO. EB2-A STATION 24+03 OFFSET 17 ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. EB2-B STATION 23+48 OFFSET 36 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 358.7 ft TOTAL DEPTH 58.8 ft NORTHING 712,411 EASTING 2,114,702 24 HR. 17.2| | COLLARELEV. 366.4 ft TOTAL DEPTH 87.8 ft NORTHING 712,364 EASTING 2,114,754 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Pinter, D. G.

START DATE 09/04/18

COMP. DATE 09/04/18

| SURFACE WATER DEPTH N/A

DRILLER Pinter, D. G.

START DATE 10/17/18

COMP. DATE 10/17/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(0 0.5ft | 0.5ft | 0.5ft : ! f NO. |/moll & | eev. iy DEPTH (1) (0 0.5ft | 0.5ft | 0.5ft : ! f NO. |/moll
360 | 370 |
1 [ 3s8.7 GROUND SURFACE 0.0 T B
I R HNE ROADWAY EMBANKMENT 1 L
ama4 T 23 < LN GRAY AND ORANGE, HIGHLY PLASTIC, 1 L 366.4 GROUND SURFACE 0.0
255 T i = 8 & VR ENC SILTY CLAY WITH TRACE MICA, 365 + T N ROADWAY EMBANKMENT
T LN FELDSPAR, AND QUARTZ - t ENE RED-BROWN, SANDY CLAY WITH TRACE
+ S ||:\- + 1° N 3634 GRAVEL 3.0
T Y Y 3620 | 44 1 B RESIDUAL
3514 T 73 . ENE T 2 [ 33 - sl v RN ORANGE AND GRAY, HIGHLY PLASTIC,
3 a 6 N &6 N
350 4 10, MO 360 4 \ N SILTY CLAY WITH TRACE MICA
1 . HNE 3500 | 74 A [
T e N 348.1 10.6 T 1 3 | 5 _‘8 . M NN
1 10 RESIDUAL 1 et \_
Me4 123 4+ 1 1 GRAY AND BROWN, SANDY SILT WITH 1 v NN
345 I Q1 TRACE MICA AND CLAY LENSES 355 asd 2T 129 \\ §_
I . :‘\: . 1 4 5 8 . e SS-45| M §:
aatazal L oL I 1 Ny 156
340 A4 i1\5 350 4 / B ORANGE, GRAY, AND BROWN,
T coN ] 3361 206 M2 L2 11| s - ssael SAPROLITIC, SILTY SAND WITH TRACE
1 N o3 GRAY AND ORANGE, COARSE SAND T f : MICA, FEL&?ZQRE'SIQ&QRTZ' AND
3364 3 228 4 T a AN oo WITH TRACE MICA AND FELDSPAR 1 N
335 I ‘?44 ss-27| M B9 GRAVEL 345 I .
1 T Rk 888‘ 3442 [ 222 A
T ol oo, T 1l [ M
3314 T 273 T , 888' T ‘ T
330 I B[ a7 MBS 340 I v
T | 333 339271 272 T
I U R P =8 I S 56 || *11 ) SS-47| M
1 L /’ ped 327.0 31.7 1 ) o
3264 1T 23 1 ) 5 v RED, ORANGE, BROWN, AND GRAY, T o
325 I _‘10 $S-28| M SAPROLITIC, SANDY SILT WITH TRACE 335 I J
1 SN TO LITTLE MICA 3342 | 322 ...
3214 T 373 A T \ N
320 I 4170 s '*1'7 M 330 I L
1 o 3292 | 372 i \_ i
I .\‘. : I 3|4 e " @10 Ss48| M
3164 T 423 N T i
315 I S 1o N M 325 I 1
1 o . 3242 | 422 i | o
1 \- - 1 4 5 7 D@12, M
3114 T 473 A T A
310 I 2T '¥34' : M 320 I -
3192 472 \
I A 1 5 8 | M L. :\'19 L. M
3064 T 523 l/ T T T \ T
305 I 6121718 930 M 315 I .
3142 822
I Do T IEARE S s M
3014 T 573 { T T c T
300 S B @30 M 299.9 58.8| | 310 1 //
1 L Boring Terminated at Elevation 299.9 ft IN 3092 | 572 ) 5 5 Ly
1 i RESIDUAL (SANDY SILT) 1 . Q10 - M
-+ - -+ - .\ - .
I L 305 I N
1 | 3042 | 622 i \ i
4 L 1 41 6] 12 YT ss49| M
1 L 4 A
T o 300 T A
299 2 67.2
I N T N N A | DR Y ; M
I L I I R R ———— 295.9 705
1 L 295 4 == GRAY-GREEN, SAPROLITIC, SANDY SILT
1 L 2942 | 722 R EEE R TS e WITH TRACE TO LITTLE MICA AND CLAY
1 L 1 - l’zr.’. . SS-50( M LENSES
I L I S
290 1




NCDOT BORE DOUBLE B4654 GEO_RWALLS_BH.GPJ NC_DOT.GDT 11/5/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 39

WBS 38454.1.2 | TIP B-4654 | COUNTY WAKE | GEOLOGIST Moore, N. O. WBS 38454.1.2 TIP B-4654 COUNTY WAKE GEOLOGIST Moore, N. O.

SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft)
BORING NO. EB2-B STATION 23+48 OFFSET 36 ft RT ALIGNMENT -L- 0 HR. N/A'| | BORING NO. RW-1 STATION 25+79 OFFSET 95ftLT ALIGNMENT -Y1- 0 HR. 16.1
COLLARELEV. 366.4 ft TOTAL DEPTH 87.8 ft NORTHING 712,364 EASTING 2,114,754 24 HR. FIAD | | COLLAR ELEV. 355.7 ft TOTAL DEPTH 39.8 ft NORTHING 712,428 EASTING 2,114,650 24 HR. 15.2

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Pinter, D. G.

START DATE 10/17/18

COMP. DATE 10/17/18

| SURFACE WATER DEPTH N/A

DRILLER Clarke, R. E.

START DATE 09/04/18

COMP. DATE 09/04/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 NO. | /moll ¢ | Elev. @ DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
20 | 1 1 Match Line . - 360 B
2800 [ 777 | i GRAY-GREEN, SAPROLITIC, SANDY SILT T B
S o . . M i WITH TRACE TO LITTLE MICA AND CLAY I C
R i LENSES (continued) 1 [ 3557 GROUND SURFACE 0.0
~ i i [ 355. A
285 2842 822 Tl —264.7 sr.7| | 359 -+ I — RESIDUAL
39 [60/0.1 ST~ WEATHERED ROCK + -l N GRAY, ORANGE, AND BROWN, HIGHLY
: - 1000069 GRANITE 3525 T 32 Sk NY PLASTIC, SILTY CLAY WITH TRACE MICA
T T 6 | 7M™ X T Ss29| M §:
280 s 350 I e Ny
2792 87.2 1
=5 155701 S 278.6 87.8 1 a0 N
8 4220 10010.6® Boring Terminated at Elevation 278.6 ft IN 3475 T 892 - b \—
WEATHERED ROCK (GRANITE) + 3 | 5 | 9 & ss30| ™ §—
345 T 1 i
4 i \\—344,2 1.5
I T i BROWN, ORANGE, GRAY, AND DARK
e T B B o B GREEN, SAPROLITIC, SANDY SILT WITH
1 . *19 . ‘M’ _ TRACE MICA
340 I [ L
s I L
3375 T 182 S R -
i ALY ¢ Mo
335 I o
1 o
3325 T 232 - ‘ R
T ST 7] e0e M
330 I
-+ - I - - -
3275 T 282 - I' R B
il YA el Mo
325 I \ -
1 P N L
3225 T 332 SN e -
T T 9 | 4 .- -*23- R M -
320 I Ty -
3174 T 383 R | D i
’ 1 17 928 M 315.9 39.8

Boring Terminated at Elevation 315.9 ft IN
RESIDUAL (SANDY SILT)




NCDOT BORE DOUBLE B4654 GEO_RWALLS_BH.GPJ NC_DOT.GDT 11/5/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 40

WBS 38454.1.2 | TIP B-4654 | COUNTY WAKE | GEOLOGIST Moore, N. O. WBS 38454.1.2 TIP B-4654 COUNTY WAKE GEOLOGIST Moore, N. O.

SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft)
BORING NO. RW-2 STATION 27+70 OFFSET 105ftLT ALIGNMENT -Y1- 0 HR. Dry | | BORING NO. RW-3 STATION 28+47 OFFSET 124 ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 367.6 ft TOTAL DEPTH 44.9 ft NORTHING 712,360 EASTING 2,114,828 24 HR. Dry | [ COLLAR ELEV. 368.8 ft TOTAL DEPTH 44.6 ft NORTHING 712,346 EASTING 2,114,906 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Pinter, D. G.

START DATE 09/06/18

COMP. DATE 09/06/18

| SURFACE WATER DEPTH N/A

DRILLER Clarke, R. E.

START DATE 09/06/18

COMP. DATE 09/06/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. /Mol 6 | ELev. DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moll
370 | 370 L
T N 1 [ 3688 GROUND SURFACE 0.0
1 L 367.6 GROUND SURFACE 0.0 I C T ROADWAY EMBANKMENT
I N - C RESIDUAL 1 N ORANGE AND BROWN, SILTY SAND WITH
365 T+ |- - - RED-BROWN, HIGHLY PLASTIC, SILTY 365 3657 + 31 -l TRACE MICA AND GRAVEL
2640 34 t — CLAY WITH TRACE MICA -+ 41819 w17 4.1
1 T o L 1 SN RESIDUAL
1 .ks . L 1 A\l RED, ORANGE, AND GRAY, SANDY SILT
1 S\ - + IR WITH TRACE MICA AND CLAY LENSES
360 T - A i 3g0 300781 0T -\
35027 84 \- — T S 0 ° — _*2@ - $S-40
T 4 7 | 10 | 9 i T T _//
T e i T o
355 _-: \ —_ 355 355 7_—: 131 5 8 5 -
3542 | 134 5 5 ™ o\ B 1 o ﬁ”
T - -/'21 - T - -//- - I\ 16.4
T - -/ - T AN - GRAY, ORANGE, AND DARK RED
1 /- 350.9 16.7 2507 1 181 . i ; , y
350 I / _ GRAY AND ORANGE, SAPROLITIC, 350 5 5 < _'/7 Y §_ SAPROLITIC, su_m CCALAY WITH TRACE
3492 L1844t . L SANDY SILTY WITH TRACE MICA, 1 b4 NY
1 97 . L QUARTZ, AND POTASSIUM FELDSPAR 1 A N 3474 214
T - - I \l - - T GRAY AND ORANGE, SAPROLITIC,
345 T N - 345 + b SANDY SILT WITH TRACE MICA
34427 234 | B T 2 > e 0
T 4 5 | 4 e r T P
1 .®9. B 1 o
+4 . / - . +4 . ' -
+ = 3407 + 281
340 / 340
wozTonal L | IFTT N T 2100 e
T ‘\4- - T o 337.4 314
T \ M 2350 317 U P i NF ORANGE, GRAY, AND PALE GREEN,
335 1 \ | GRAY AND ORANGE, SAPROLITIC, SILTY 335 I 3 5 7 1 S542 §_ SAPROLITIC, SIL'I':A\gCCALAY WITH TRACE
4342 L334 5 8 A- - L SAND WITH TRACE MICA, QUARTZ, AND 1 B SN NY
1 . .¥14‘ $S-43 L POTASSIUM FELDSPAR 1 - N 3324 364
T e - T r | DARK GRAY AND ORANGE, SAPROLITIC,
330 T o r R e B B B T SANDY SILT WITH TRACE TO LITTLE
320271 384 . B T __+? - MICA
1 4 4 ’ - Q. L 1 i
<+ - a\- - L <+ - I -
T _\\_ ) 325.9 41.7 3257 4 431 SR
325 1 L ORANGE AND GRAY, SAPROLITIC, 325 T 2 3 5 3242 146
3242 | 434 A\ B SANDY SILT WITH TRACE MICA AND =+ L —— - - - -
1 4 9 9 .‘18 3007 CLAY LENSES 249 T L Boring Terminated at Elevation 324.2 ft IN
T o Boring Terminated at Elevation 322.7 ft IN T u RESIDUAL (SANDY SILT)
T - RESIDUAL (SANDY SILT) T -




GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 41

WBS 38454.1.2 | TIP B-4654 | COUNTY WAKE | GEOLOGIST Moore, N. O. WBS 38454.1.2 TIP B-4654 COUNTY WAKE GEOLOGIST Moore, N. O.

SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft)
BORING NO. RW-4 STATION 29+26 OFFSET 108 ftLT ALIGNMENT -Y1- 0 HR. 33.1 BORING NO. RW-5 STATION 29+66 OFFSET 104 ftLT ALIGNMENT -Y1- 0 HR. 26.6
COLLARELEV. 368.2ft TOTAL DEPTH 44.8 ft NORTHING 712,299 EASTING 2,114,972 24 HR. 31.8| | COLLAR ELEV. 366.5 ft TOTAL DEPTH 49.5 ft NORTHING 712,279 EASTING 2,115,007 24 HR. 255

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 86% 11/17/2017 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Pinter, D. G. START DATE 09/06/18 COMP. DATE 09/06/18

| SURFACE WATER DEPTH N/A

DRILLER Clarke, R. E. START DATE 09/05/18 COMP. DATE 09/05/18

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE B4654 GEO_RWALLS_BH.GPJ NC_DOT.GDT 11/5/18

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5t | 0.5t | 0.5t | |0 25 50 75 100| [ NO. [/moll &
370 | 370 |
1 I 368.2 GROUND SURFACE 0.0 T -
1 : j:j §: RED, BROWN,‘?AENSEI)DCl;JQkY, SILTY CLAY E —— P 3665 GRO:EggHAREACE 0.0
365 | 3p49 | 33 5 5 - | \_ WITH TRACE MICA 365 T : \_ RED-BROWN AND GRAY, HIGHLY
T . '617 M §— wastao L | L - §- PLASTIC, SILTY CLAY WITH TRACE MICA
1 e B 1 T @15 M N
T 1 N I il N
360 | 3500 1 83 1 §__ 360 I ya §__
T Z 6 |9 s MONY 3585 T 80 - N
1 S i 1 I i
355 3549 133 / \_ 355 1 | _355.2 11.3
T4 2 p| v RNT T T i DARK RED AND GRAY, SILTY CLAY WITH
T ‘@8 - \ 3535 T 130 \ TRACE MICA
I A N 3516 16.6 I 3 3 4 & §S-34| M §'
1 N A ‘ 1 1. i
0 o ins A G | YR . N
> T3 15 BROWN, GRAY, AND DARK RED,
I j,‘? : i CLAY LENSES MBS L 1RO L - b SAPROLITIC, SANDY SILT WITH TRACE
I e i I *5_ MICA
345 | aaa9] 233 1 - 345 I [
1N 2 2 3 +5_ . - 3435 T 230 5 5 3 b
1 .. i T .
1 b i 1 +:
340 | 33901 283 [ L 340 =4 [
T 2 2 3 +5- - - SS-37 L 3385 T 280 : : 5 [
f P : ; b
335 | 33401 333 r- - - 335 I [ 3352 313
T WOH| 2 | 2 . i T I i RED-BROWN AND GRAY, SAPROLITIC,
T 4 B R R I B R B [ NT SILTY CLAY WITH TRACE TO LITTLE
+ b L 3316 366 4 . $S:35| M INJ MICA
330 + |- - NG DARK RED, BROWN, AND TAN-BROWN, 330 + b §—
3209 383 4+ o 13 { N SAPROLITIC, SILTY CLAY WITH TRACE T t N
T o - SS-38 | 49% §- MICA 3285 T 380 : 5 3 [ §-
1 1 \: 1 L M N
325 | 3240 ] 433 ! §_ 325 =+ | §_
T 2 8 4 97 - §S-39| M [ 3234 44.8 3235 T 430 |- - \-
T B Boring Terminated at Elevation 323.4 ft IN T WOR| 1 3 & M NJ
T - RESIDUAL (SILTY CLAY) T N NJ
1 - 20 1 = e ORANGE AND GRAY, SILTY SAND WITH 82
1 L 1 A ;
1 B N85 T 480 1 — TN TRACE MICA, QUARTZ, AND POTASSIUM
1 L oi7 SS-36| M 317.0 FELDSPAR 495
1 L 1 L Boring Terminated at Elevation 317.0 ft IN
i L 1 L RESIDUAL (SILTY SAND)




GEOTECHNICAL BORING REPORT
BORE LOG

NCDOT BORE DOUBLE B4654 GEO_RWALLS_BH.GPJ NC_DOT.GDT 11/5/18

WBS 38454.1.2 | TIP B-4654 | counTy WaAKE | GEoLOGIST Moore, N. O.
SITE DESCRIPTION BRIDGE NO. 69 ON NC-50 (BENSON ROAD) OVER US-70 GROUND WTR (ft)
BORING NO. RW-6 STATION 30+07 OFFSET 99ftLT ALIGNMENT -Y1- 0 HR. 26.1
COLLAR ELEV. 365.3ft TOTAL DEPTH 44.7 ft NORTHING 712,258 EASTING 2,115,042 24 HR. 24.7
DRILL RIG/HAMMER EFF./DATE RFO00074 CME-55 86% 11/17/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Pinter, D. G. START DATE 09/05/18 COMP. DATE 09/05/18 | SURFACE WATER DEPTH N/A
ELEV| ZFRy [DEPTH|_BLOW COUNT BLOWS PER FOOT sawp. W (; SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100/ | No. |/moll & | eev.y DEPTH (f)
370 L
365 + - 365.3 GROUND SURFACE 0.0
- f = RESIDUAL
T 1 NY BROWN, GRAY, AND RED, SAPROLITIC,
3621 T 32 T NY SILTY CLAY WITH TRACE MICA
. B
1 5 7 9 v ss31| M RN
360 I h §_
4 P / P \_
3571 ] 82 s NY
255 T 3| 4] 6 &0 ss-32 | 41% §_
I 1 -
1 ] , ] \_ 353.8 11.5
I iy C BROWN, GRAY, AND RED, SAPROLITIC,
3521 | 132 5 3 x e L SANDY SILT WITH TRACE TO LITTLE
550 1 ®s - SS33| M C MICA, AND TRACE QUARTZ AND
4 I - POTASSIUM FELDSPAR
4 , - |
3471 1 182 5 5 3 1 . B
T ) M i
345 I v -
-+ l. -
3421 ] 232 . . . I
1 . wr
340 I +4
I - i
3371 ] 282 ‘ o :
T 2 3 4 +7 : M i
335 I r
4 i L
3321 1 332 5 5 . :ll: . B
1 - M i
330 I @5 o
I AV i
1 L i
3271 382 3 5 5 R \ . L
T w i
325 I .\1 ! r
-+ }\ - - -
3221 ] 432 TN | B
+ 6 2] 12 . -\,24‘ M L 320.6 447
-+ — Boring Terminated at Elevation 320.6 ft IN
+ - RESIDUAL (SANDY SILT)
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