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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) T07-6850. 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
WITHN 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:
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

B-4929

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 108 BLOWS PER FOOT

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC.A-7-6

UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 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.
ARENACEOQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQOUS - 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.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION A MPOSTT ROCK (WR) 100 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. (< 35 PASSING 208 (> 351, PASSING "200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROtk o WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, [ SURFACE.
o [ a5 [ a6 | A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROWP NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN T
CLASS. (353 COMPRESSIBILITY el SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
— SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE_INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _
p— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [ 1T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE. CEMENTED | CORE-RECOVERL_(REC. - OTeL LENGTH OF AL MotERte ecoverco IN THE CORE BARREL DIVIDED
PERCENTAGE OF MATERIA (<P =] SHELL BEDS.ETC,
‘e L WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0 NIC MATERIA GO S B A OTHER MATERIA FIRKS O TS HhesIvE ek
ORGANIC_MATERIAL SOILS SoiLS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER )
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 -5z TRACE 1- lov HAMMER IF CRYSTALLINE. O oniE ANGLE AT WHICH & STRATUM O ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3-52 5 - 127 LITTLE 18 - 207 .
4
g B — aa we a1 v 40 wic| a1 v 40 wix| a1 |40 wx a1 oy SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 201 SOME 20 - 357 T L I D S S e N s Loy COat oS ¥ PEN | DI DIRECTION (0IP AZIMUTI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE (R HIGHLY ORGANIC > 10% > 20% HIGHLY ~ 35% AND ABOVE v SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS I LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl eMx | NP 10 Mx[10 mx [ 11y || 18 Mx [ 10 x| 1t mn | 10 mw MOERATE HIGHLY g g d OF A CRYSTALLINE NATURE. . .
GROUP INDEX ) ) [} amx | 8mx |12 mx]16 Mx|no mx AMOUNTS OF “?a:gt GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO %gsﬁi:‘“gfgiﬁ: :’:‘:TCJ::EP :::E :'-UT"UG ;‘?C:R:SES:E“AS BEEN DISPLACEMENT OF THE
TS TvPES ST PGS, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR LATIV LLEL .
o MR | RaveL.ao | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AVA CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WERIALS | smp | MO | CRAVEL AD SAO SoLs sous \ A 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
AT prv— ZPw PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MoD) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
o5 SIBCRAE EXCELLENT TO 600D FAIR T0 POOR pol POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
OAN\=- SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
PLOF A-7-5 SUBGROP IS < LL - 30 4PI OF A-7-6 SUBGROLP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL EORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
FIELD.
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 [N ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE i el PENETRATION RESISTENCE |  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23%2®  pp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ser SLOPE INDICATOR (SEV.I REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - & BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY SOIL SYMBOL G"' our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. o .
GRANULAR MEm'a‘:fs[fENSE 1:) TT?J l;a Na VST PuT ONE PENE TROVETER IF_TESTED. WOULD YIELD SPT N VALUES > 10@ BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
ARTIFICIAL FILL (AF) OTHER c K OF RAINAGE.
:::,LT;?;ESNE, DENSE 30 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = [NFERRED SOIL BOUNDARY -Q_ CORE BORING ° 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 2.25 10 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.
SILT-CLAY MEDIUM STIFF 47108 2.5 10 1.0 Z777=77% INFERRED ROCK LINE O  MONITORING WELL -$— WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE.OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 871015 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 TO 30 2704 wrwpe? ALLUVIAL SOIL BOUNDARY A R EATION O~ SPT N-vALLE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD >3 >4
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES
U.S. STD. SIEVE SIZE 4 10 a0 60 200 270 UNDERCUT 7 UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
/ TA AST ACCEPTABLE, BUT NOT T
OPENING (MM) 476 200 042 025 0075 0.053 R UNSUITABLE WASTE e B ey o | wano CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
- p— p— CoARSE TN s > SHALLOW ] UNCLASSIFIED EXCAvATION - EEANKMENE Om aaekE L 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR prvs R SAND SAND g ey MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES OEEP 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 2.25 2.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 38 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY <) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL [S PENETRATION EOUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- 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 4 PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
ATURATED USUALLY LIOUID VERY WET. USUALLY OPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
(SATS FROM BELOW THE GROUND WATER TagLe | r . :ﬂig Ratio :E': :?:‘TD'SSS_NTT :? : é:ELLYSPT%‘;"E VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH N K N T o . O R 1oREATER THAN 4 INCHES DIVIDED BY
w LIOUID LIMIT : r . FER oLl - SLIoHTLY SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY .
T 0SS. - FOSSILIFEROUS LL - SLIGHTL RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
RANGE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
P L L pLastic LimiT HL - HIGHLY vV - VERY RATIO TERM SPACING TERM THICKNESS
PMENT SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUI EN USED ON WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
oL | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED @.16 - 1.5 FEET NOTES:
T CME-45¢C [ aaverrs automatic  [] ManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 8.6 FEET NOTES:
REOUIRES ADDITIONAL WATER T .008 - 0.
- ORY - @ AsgginEng?SGMluuo:-sr‘:mEE 0 [ & contimuous Licar aucer VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 2.008 - .03 FEET BRIDGE BORING STATION, OFFSET, AND ELEVATIONS OBTAINED USING
[X] cve-s CORE SIZE: THINLY LAMINATED < 0.008 FEET A SURVEY GRADE GPS UNIT
PLASTICITY 8"HOLLOW AUGERS (e [ TNOURATION
- FOR MENTARY ROCKS, RAT THE HAR F MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. | FIAD= FILL IMMEDIATELY AFTER DRILLING
PLASTICITY INDEX D DRY STRENGTH [J cve-ss0 [ wero Facen Fincer BiTS [X]~ 02 OR SEDIMEN 0CKS. INDURATION lRSuBB:qG m:TJEN::szR FRE:SlNIl-jMBERUijs E:All:t; E ESSURE,
NON PLASTIC -5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE 4 NM= NOT MEASURED
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene sHear TEST cass [] w/ aovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] Post HoLE oiccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] orrasLe Hoist [J icone STEEL TEETH | ] g auckR BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE 2 3¢ * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
.-CARB. SOUNDING ROD INDURATED
D-25 [l DIFFICULT TO BREAK WITH HAMMER.
RIPT May OLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT VANE SHEAR TEST
pEse lMUI:l)ll]glsERS ng:L:SELlCGHT.DARK. STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. Ll O EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE:
O DRAG BIT O SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14




SHEET NO.
3

B-4929

SITE PLAN

PROJECT REFERENCE NO.

log VN cg o

Qg oy

SN

MATCHLINE 30+ 00 _19_

AN

SUBAQUATIC
VEGETATION

\
\
\
i
/

HABIT AT
z
»
1

AN
B9-B

SUBAQUATIC VEGETATION HABIT AT

~
NOTE: MINIMUM 120° SPAN OVER

WO0D PIER TO
BE REMOVED

200

100
FEET

bb/L1/8

LR A1 I A A VY

ubpgpp-dew-096-pZbyE\qNS 893 1S\HII1039"0AYI\(BP14g [1esdo) bZbp-8- LOGIN) ﬁmﬁsu._.mm/ww.mv_mpuo_.o\. /"m._

9102-NVTI-




8/17/99

- -2016 14;]
E\%ﬁ:\jzeocgs 4GgT\SST-mSl (NCDOT-B-4929 Topseil Bridge)\CADD_GEOTECH\S1te&Sub\B4929_geo_map_004.dgn

PROJECT REFERENCE NO. SHEET NO.

B-4929 4

SITE PLAN




8/17/99

2016 14;
Jec%.smsgq'\SST-mSl (NCD
0T-B-4929
T
opsail Bridge)\CADD_GEOTECH\S
1te&Sub\B4929
_geo_map_005.d
.agn

BN

Z
Cx,
l/NE .
4+
0o

W ;"t\\‘; 20

WO ®

820‘8 . ;

100

PR
OJECT REFERENCE NO.
- SHEET NO

B-4929
5

%

5743l

\.
57+31BRZ
/ LT St 12+24.572 527 1 &
BEGIN RETANNGYAL %\
X
END_BRIDSE
EN = TA.5770006 \

B27-A

N\'\HD_\.VW

B2 4

00+8S 3

Sta. 57+2582 =
Sta. 10+0000 (2809 RT)

én
-RA2— POCA.B"'&B.OB =
-L2- poT/ Sta. 58"‘44.52 ..

-pA2- £C Sta. 10+0000/ =
T Sta. 1410841

“rAz/ P
- poc_Sta. 1246582 =
2866 (1679 RT)

N /

-12- POT
—s12- PC

200

/

FEET

@




| | | | | | | | | | | | | | | | |
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
. ' ' ' ' ' o o o o o o o o o (@] O O O (@]
g “ ! Q =3 “ I @ 3 e} o N ©! o =X =] N ek X e
Q ' ' ' ' ' | I ] I [N ] ] (] I | | ' 1 1 =4
mé m ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' o
| N S deemees e I R S S e I deemees e AR S N S S R S e
<) 1 1 1 1 1 N_ ' ' ' ' 1 1 1 1 O 1 =~ ' o
s | : : : S I 3 s A Pl s 1R 0,8 ]
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
I : : : L] % e A B DTy 5108 S 8%
. ©n ! wl ! ' ' ' ' ' ' _AMnn ' 1 1 ' %) 1 AMH 1 M g = '
g mm 1l R T CooTTTr VTR TR .n-m-\---". ....... +M. ..... TR T CooTTTr il et i s v I | -m-—.n-.R-.E- ’ -m---,_f ........
5| |88 ¢ ! ! ! : : : : ! Q- Ry 33E :
©
RN “ AsE | | : L ceeqdE S °
B ‘ ‘ Rigy & ‘ Q Erdumg H o
« QD T Q
o R dmnnnn B e 5O AT ERAE i
o <Y ' ' ' ' o I W ' o
lE “ “ “ “ _ 3§ gnAy Q
o Y ' ' ' ' ' Q > =z m '
: : : : A :
! ' ' ! ! o~ ' '
! T T T T T S FT Tt
| | LR omeren, 22, |
N N N o+ . N~ B3ssss JEE S N
' ' ' B_OQOHM ' r—_/L 0 ' ok, ' o
“ “ “ “ “ < p 1o (=) ' ' o
R L. = mmmm - e = m - m— Fmmmm - a---Q---- @ L@ll@ll_ ||||||||||||||| A= m - m - e o] |T
‘ ‘ ‘ ‘ R 2 ‘ ‘ i ©
' ' ' ' ' << ' ' ' ' ~N
' ' ' ' ' (75} _E ' @ ' '
' ' ' ' ' . = ' wJ ' '
' ' ' ' ' o = ' S ' '
b S heeaes Locoooos 1. 8% o N« R S I
‘ ‘ ‘ ‘ @ ‘ b s ‘
“ “ “ QNG gooooong, oo “
1 1 1 o ' u ¥ MM Iy . o
' ' ' NS ' S (e "y
“ “ ! NN 1 G “ h.vo_z g ©
R P . foooe TES 1© @5 Si8 +
' ' ' ' ' W= ' = _."r_ n! ~
‘ ‘ ' ' ' > , [ M“ m N
“ “ “ “ “ " T o 33
A
S TU SN S — L 2 a53
1 1 1 A_QuT 1 = zz [yl S
N ' S yEL W
“ “ “ 6_+mvo 1 s WHWMHH_H
! ! s AR ! ! ! : | ox 31U o
' ' ISH ' ' ' ' —_ ' Y] W S g o
e doonoooRheeeee oo gomnooooH ; {8l & ; _ 8- Bf2)S o-Sigs-{ 5
] ] ] ] ] ' ' —_ ' ' ' ' ~ w VII__ @ No)
' ' ' ' ' ' ' ' ' ' ' ' —_-5— D/n E“ W o~
! ! S ! “ - = ¢ T “ ! " %y < oaig S
1 1 1 1 1 1 [~ | = 1 1 Ly W 1 x S . A.MR
' ' ' ' ' ' ' —” E = ' ' = ' —D ' o NAI m_ =
I A HE T P y R =T SR R R P Ty S = S = § Q8
“ “ “ “ _ _ rx | Ay _ A R O D | I S}
‘ . @ ‘ ‘ ‘ e ﬁ il ‘ ‘ 1 D= i _D | i Q ‘
' = ! [ ' ' ' ' _M ' ' [N ' M —_ M ' ' o
: M : Wq“ S e : : ‘ i : : : i V2 i " Mw : W
B . R ---- - + ---=- e I O T T $ o= - == - - a---4---- e P O O e 1 e A-m - - -
‘ ' T nm_m‘w s i ._II_u ol R R R 1 00 _TMW.M. .
' ' K o+ . ' e T e S T 3 (EELP ' e}
Do < = RN ‘ . ‘ : . ' ' N ' 0_...,4_ " N
~ \ ' ' | <
: MM s @ : : © 0 € ® 00 600 &EEERe 6! :
' '~
USRI W ~ S, [, Locooooo I, a0 JY R W P, [P R, P, o ____ Loceoooo 1.-\2/) - _\8). =\8/. e dome oo
T ¥a X ® ! ! TR R g ! A ! ; g 4 W “
LERE s Y ! ! AN RN | ' AT ol i, B RLY 5 :
L 28RS § : T Y e ] “ IO Lo iR SiBeEl ¥ : o
w _D —Aln ' ' ' ___— \ __LNL —M ' _m ' el ' M ' ' ' _N W_mED._ _Wr_.uu ' ' o
LM O 9. o T o ____. [ oot [ S vy T S [ [ N = [ [ [ K R < R v
Q' § % F U T , TRy rETT Ko rgr H R T 1= ; } +
w w Q = ' ' ' 1>~ Wy N~ ' ' ' 3 ' ' ' u_RR ' W ' ] <
m @ T = ' ' ik / \ T~ (&) _/ ' § ' _M ' M ' ' — ' ' O—U —W ' — s ' N
) W, ' ' ' = ' ' 1 1 1 1 1 [ “. wh= 1 S 1 1
& =, [ [ _-_ 1 _g [ [ [ 10 1 @ 1 1 1 1 <T 1 2} 1 1
] —M N W M. A.9T ' _—_ ' ' ' ' S ' ' ' ' 2} ' _WW '
. : X : BIAR T X : ¥ e - 22 !
O L R R F s R i Ao i Thgde oo oo
w M ' ' MM D ' oL ) 0 0 0 0 " e '
Q 0 N x N M ' HK . ' ' ' A | | O '
O X, W ' ' ] OC D)3 G - - i) ' 3 M N ) n < '
w W L o= > M. ' ' _ N] Q ) | S S S S D & ' o
n! ' ' ' ' | ' ' ' \s s \s S = '
I 2N T i i ) N | SR < : ‘ 8 8 \& e | R _2 o
R e T beseeees - aORR R BEATR S - SR R T ety SEREERE R S 1Tkl RETERER TECLEE 1NN T
(&) Ly > 1 (o] aqps 19 -~
o ChRE S : A < T3 N~ S S IS A B 3 Azl 5 ¢ e | 2
W =, ' ' w = 1< ' _M ' ' [ ' EG Vs ' ' N
3 Iy W ‘ ‘ | R B~ T N W ‘ | ] (O (S T N ‘
wy ~ = = ' ' S W RS s Q@ =< ' ' M_ o oy ! ' '
(I~ ! ' ' S_ADH _M “ ' o vy ' — ' E ' R—T —.—._._nm—. N '
SRR A — bommees T~ [ S S RN | SRR . SR S R . A L.
SEehks oy “ LSty 2 8B oy g S 1 E S EEIRIF L !
P S, 93 “ - 2 8 L& 1 “ “ P Te “ “
Enn ~ W w 0, ne gy ' W_ Q M ' ' ' ' W_m ' o
S TRE T T ; B 2 e 5 ok ' o
- - - -y WS- S Sn R R g L C SRR demmennnd +
1 N ' ' I 0 I | I v ' I 1 |
< ul =, NN ' ' 3 Q ' ] . ' X Ny ' N
RS ! ! Blo elciBRo/e © Gl G50 @ © € @ SR 3 : : N
W" Q M [ ] ] 'Q o ~ ] [} I~ 1 1 ] W = ] ]
3352 9.5 “ “ AL - S Yy Y YL : “
-— - - A G . ) de e ------ J 4 RS N - U Loy [ ey S | ) [ S [, " R >~ _——le Lo [
A S : : S S TETS TS TR IS A B S “ :
[y ~ ' ' ' s ' ' ' ' ' ' [IENGY ' =3 ' '
M_ > F.L M. A__,OT ] ] ] ] ] ] _WW ]
NI S RIS : : ege “ o
858w T . s : » RE=S i 2 |o
||€_.||0|||ann.D||_Mr|S._ |||||||| Do =~ PG ARl b e+
-~ 3 %S % ! ! S L (S) 4 ® bg —
N~ ' = S ' ' =1 ' ' & N
”_“ W n Q n G, ' ' & 1 1 Q
w» = w "M M 0_ 1 1 ' ' BE
’ ' ' ' '
S T = B I EET TONTR = S~ W N L A Y S S <SS SR SO T S ~ SN S B S S o83
~'  ~ .m Q w! 1 1 ' O TF
< 9O m g = 1 1 :V._ - & & Q
DUn“ % © = B“wT i 560 1 2250 % B me
D < = X 1 L+ 1 000 EN e o
Kk gapR a« =t FESS =S (=}
S ar g 3R dSk — b x5 38 | S
V= S R 5 RN H N K H O QX
BEaE ST R _ Bgege B s
< = ol ' ' ' s '
o D WL g > Q ' ' O ~ ~ i~ &O ~
G - oW ~owe 1 1 ~ < 1 ~ o, ~
N I SIS : : oS 1SS g7
1 .~ o ' ' ' “\ ' '
ERINET S SN S S S 3o
D. S Q <! ' ' ' Q [ . ' & [ QAR
S ESZSa 3Ry - Sl of
L Q< X Y.“ g S i i -m%Tmﬂ.RM [ SERSY BM
B x5 o S i EEIo S o B =2 =3 |8
. X & ~ % RSN : : : Py RN EQ | S
I N s S L SR |G Fmm————— - - ) B B R T e S S - ||H|R||
~ x W ' ' ' ' 1 [ — ' = = E.N MP +
' . © W ~ W. ' ' ' S \g8) I g ! T S0 o o
~ z 9 % ' ' ' S e/ I a ¢ S 5% ooz |~
X B O, 1 1 1 1 —/ 1 1 SN MT
S w M S & ' ' ' ~ ' Q ' 5 QR =0
Uy _I_ @ ol [ [ I [ Ly 1 W [ = R_D
Qg W ' ' —. [G) ' I= g ! [SEv MB
-- ||m|._lh||x3||vr-||s_ |||||||| Le-eem- S R e ] el b R R R e o il bl -t e e T 4----x>----------L--- .anlL.MllTqul
Qg i S & o ‘ ‘ ‘ ‘ ‘ ‘ ‘ = By wg
S Y HSE ! ! ! ! ! : : 5 58 oF
' ' ' ' ' ' ' ' ' ' D“O Wuu o
| ' ' ' ' ' ' '
SESICASILS, _ | | | | “ | £ 8 |o
I B D [ S TTTT°°° i I e e e e e e e B D [ T--==°°° B D [ IMIM_IIIMIIII +
' ' ' ' ' ' ' ' ' ' '
“ “ ! 8§ ! ! ! “ “ “ Fo 2 |2
1 1 1 N 1 1 1 1 1 1 1
' ' ' Y] ' ' ' ' ' ' '
1 1 ' Ly +, ' 1 1 1 ' ' '
' ' ' oy 1 1 1 1 ' ' '
———bmm——— - B et -——— MMB |||||| B e el s e el e i el B et —————— Fm————— B et B e et R et
' ' ' @ Vg ' ' ' ' ' ' '
1 1 1 BT_ 1 1 1 1 1 1 1
[ [ [ s__ [ [ [ [ [ [ [
: : I Y “ “ “ : : : s
“ “ R “ “ “ “ “ “ " S
cmebeneees demmmnes T T S e S B demmmnes bom e beoemees demmmnes O EEEEREE doeemeeo it
‘ ‘ ‘ T ‘ ‘ ‘ ‘ ‘ ‘ ‘ ~
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' '
! ' ' ! ' ' ' ! ' ' '
I e [ttt e A e e M R e Ny Bt i My B [ttt e T T T T T T T T T T T TAT T T T T
' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' o
: : ‘ : : : : ‘ : : ‘ ' o
VTt STt . . e A 2 A STt CoTTTTTr . STt Tttt T ,._n.v
' ' ' ' ' ' ' ' o' o o' o' o
' o' o o ' [@]] o [«]] O ' ' ' ' —_—
“ <. o I =4 2“ ) o o =4 - o Ay 2
' ' ' ' ' I | ' ' (] I (] ] |
' ' ' ' ' ' ' ' ' ' ' '
bb/¥1/G LIS A ok LYY

ubp-9p@~13d-086-626A\ANS B3 1S\HIIL0ID~0AYI\(BP14g [19530) 626p-8-100IN) _w_su._.mm/h_vm.m mov_wmmwmm ./w




SHEET NO.
7

ALONG -L2-
VE=5:1

B-4929
PROFILE BORINGS PROJECTED

PROJECT REFERENCE NO.

1.45'PER BSR
-

ELEVATION

[
-

i
-

*WATER SURFACE: MHW

T
-

*GROUNDLINE PROFILE AT, CL OF -L2- TAKEN FROM
ROADWAY_DESIGN_ _PEANS _AS_OF_ 11202015

.20 .

10

S | g

———— e

Bi1&°B
42+ 36

BI7-A

BIl6-B

BI13-B

Bi2-A

N gy N g v g v g [ g g U g U g N g S R

GREENISH "GRAY,”~

o -

e §

s

s i L

E- O

—(Q22)

FO-COARS

= s — v L

L

2

SILTY §E4 - FINE

10
____1(_)__4__

B e T

]
]

) S QY R

e N QP

i g

Y g N

Y i N

-.®

domme oo

.=710_.

S e )

[
O O 0“ O
N o X |
-I_ -I_ -I__ -I_
ll ll ll ll
L bopnnnn L R -
1 _NN ll ll 1
3 Beds .
'~ 9! = ll _N ll
“ @ o2 @oy “ 'S
_ S _ _ _
- - B N B +||W|||Hrﬂn| ||||| -
ks 3\ 88 HEF “
wl x ! ~ wo !
Iz 211 TS S
<
o ! ~ oo MD .
T W R R R IR 3 S
' _m_.m_ [ —M = Q w Q 1
il e gL 3, o
N @ = 3u &
1k ol &S a3
; E TS -E e
580 55 TMD.“..T S » 1 m
8JaEEs & =
[ o¥ N [*1)
o\ N M Nw
s
@ S @D T = S
...... P85 -81 08
12 & 9 o9 F
B S3%¥ T S
 95pp ¥ S§
ll
........ - RER %83
¥ n = g
ll 1 gE R
1 33¢
: m N
|||||| qM:::::::J:::::::ﬁEm.r.hnnﬂn T
= ' ) '
zZ 1 LK &k~
e s " 39 38
0_4 [ Mnus Wy
S 50 8%
i T %M-.M-R
| | ¥y 0%
ll ll l
' ' W Q
! ! mw.N Wy =
ll ll
booeeees 4oennees £5-24
ll ll R
: ! by &
1 1 -
“ : BT 5 g
T Rttt 3.6
) ] 1 ]
g£5 ® &
oI ' : '
.......
ll ll ll
ll ll ll
“ g
“ s 3
' RIS _.u_n.__
..... g E S
_N“C 5 W
Ty S
SER S
R G |
—-“ E '
m |||._wﬂ/|“| |»ND| v
“ ~ 4 1 mvn“H Ly M
W“ m I ' _,:%“_HM =
ll l ll _w Il_
& 3 1ef% | ST
R YR e g s ey
i} § ' g 8 BTk S
3! S 1S 2 Ni=§ o
& _m § 3 >3 3 S
ll H Ll ll 0_
L --W--+_.~-m--J_m--_r-“M-k--§
“ = < N sz
=z
oY)
i T
' L 2“0 _E o
(3 R SR O R -4
g) \g)fm\gp==% ~ g
] =/ Q ] o
13 198§ 8
X g 32 d
rnR:.M::LWH:::W.L::::D::_:I_.
e s TR Y gy
=
1 6 1 M LIS 2
“ N
ll w ll ll M 1
...... I IO L <
r
oo 32, : “
coodng ¥ s “ : “
m@o,ﬂ ! = !
3 ' ' ('] '
TNy T T m“-.l-----_T
ll ll A_ ll
I | “ 3 R
E s ll ll R_ ll
N— M | ' ' [FU
_ S E.2 IR B R
IIIR SICI.& IIIIIII _IIIIM.D_I—,II II_
I s [ RS S R
g 3%E 1 Z8E o
m_ ' = a Q W '
| _Szz i S@I X
g M ' SE o P
ool T T= ' 1~ w Nt
Qll. JL ex | YL R &
EE @ _ == 30
> ] ] ~ 1 Q ”.
2 \8hd. ... h----am“-m.:w.m_,
E _# ll _A c ll
Peig? 1 528 2%
| € = S 2 R
] ] h ~ ]
~lye B0 B S S
- RS FSOR AU 4 = P 1
SIT5 - F 78NS EE
—DH_S (&) ] Cm_m —A/HD_
“S S eE D ER
....................... ZZ,, wx 3 AM_
3 sedl - -2 R < -»ar
Nk oz i LEx ¥S
A“_ 3 ] S [ I ]
® ® w @w LR S &,
nI.wDB % . S%_ W .W_M_
||||||||| - - - -----5} B - - =
Vg _mm AR RS H
ll _—II - ll
“ s 2! &L L«
' = w m ' S 09 Sw
_(m .—MW ] ~ Qi S/__
T VR e ST s @
' = ' 1 LTI TE_
' / — _\ ' > ' I,
' ' @ ' < ~ W
' 4 ' W,
' ' S qgw
1 [ wy SM“
] _|Wnllllmw_l
ll
o Wy
g > s
g _
B O b S A © 21 SEOK
H
(=]
5_
T
ll

o o
O N
L .|_ o
' o
....... pom-----1 +
Q! 3
M- 4
1
S 1
p_/_“. _ulu”
...... _ “ﬂ--mm.
£ M“M MM
< f
Q )
S 3 n_zw 8
(%% <
- _———— - - ~— . +
M. Emw Q ™
MO~
N IR -
S 58 o3
I)Illg IIW. E
5 .W L=
Lox=E 7
S P Ran
~ [GH P =
~ O_Rul w=|o
S LR
S M“:M._ 2| <
M o] <
»Bl G“% S
$E_53
-MM-G_U.-SE-
= =214 .
P L
MM Q.0 mw o
EQ R «S|©°
F§ e ¥R 1
o) —
5q k= SR|W
Yl Vir @ w
MW b 52
88 S
<P 20 Iq
o' WM
SN N
T e B
B ENE
Y“:N._ F__.H_
& ET 8k
] rw_ MI:IL
I BT s B
1
©® @ ©
' o
' o
||||||| PR RS
' o
' ™
'
1
~ '
- S N
g
—A/H 1
= ‘
a ' o
S
D RSOEEEETTEEE +
=0 | 0
£3 i ™
b '
1
:DWL ........
Q m _
1
I o
= N o
B s Bt B S
1 7
1 “L RE
= ' _
m 1
IIIIII _IIIIIIII
3 k
1
= '
2 ' (=3
! o
- .“ |||||||| +
' ©
) ' ™
~ '
i '
WL ........
1
g ‘
F 1
H o
1 0
....... i---y-- +
Yo}
™

5)WITH TRACE
EINE . SAND. (A=3)

bb/¥1/G

1
5
W
3 o
3 S
S
N <
r = m ™
Al
Q I
I T
©1 '3
SER
28 Y I8
IRy +
3 23 )
- I B
S5O » oy
Bt~ - R
J€ 31 et
= T Lk
& HI 53
T= M szx|o
2?5 32|
-ﬂ---ﬂu-ﬂ:- +
CNS S—M N Y
g3 g8 34|
53 g8 g
xS .98 8.
T HEYE
S =3 9¢
X S8 8
52 s |8
=
e w 4 |
~ N 9
L o T
aa 5«
Do
ET 9§ I
5§ ¢
o
Q. 9 |2
‘ o
o ol
2! ~ @
T i
A I A VY

ubp*£@@~13d-086-626A\ANS B3 1S\HIIL0ID~0AYI\(BP14g [195d0) 626p-8-100IN) _w_su._.mm/N_mm.m s308l04d\:

9102-933-F




VERY LOOSE, BROWN, WET, SILTY

®

-UNDWVIDED COASTAL PLAIN-

e i e il e e R il

=t
ELL FRAGMENTS -UNDIVIDED

4)WITH s‘pME CLAY
Hi

'
-
'

~UNDWIDED COASTAL PLAIN

(A-7 -5,

¥ TA—7E

SILTY CL

"URATE

I
+

VERY SOFT TO SOFT, DARK
AR

©)]
® VERT'S

s

MEDIUM STIFF, DARK GRAY, SATYRATED. SITY CLAY (A-7-6) =-UNDNIDED, COAST AL

®
@
@
(B

]

-
h
'

1
-
(3
1

GRAY, SATURATED, FE/NE SANDY SILT (A
) A

S
SATURATED. CLAYEY, FINE SANDY SILT (A-4)WITH

OFT.;
SOFT. D.:ARK GRAY.
VERY SOFT, DARK

Y

D, FINE

[
1
1
l la i
1
7 bt | !
5 Ww -T
1
S. |4
&8 M
(%] r= ]
o] [CRO B
A B EER N
e
1
217
25 ]
s I8
gl |=
P m
1 1-1“‘
' 0
' N
i
1
1
IO .
1
i 1 ['H
Co=
S_M
~
g M
3 W
1
gy
W, [
1 1
SHIE
1
& =
W 3 ¢
gk X =
- - -
8o 3
Tk <
=
WW. o]
T7 9
1 N
Y <]
SN
W “
3k
y 8
[T

DARK. GRAY, SATURATE

Ts

_VERY_SOE.

i g gy

~5)

CLAY (A-7

TRACE S

GRAY AND GREENISH GRAY, SATURATED, FINE SANDY SILTY
iF

O]
@

.80

-COASTAL PLAIN-

D, CEMENTED SAND AND
FORMATION)

AY, SATURATE|

(RIVER

GRAY, FRIABLE TO MQDERATEL

VERY DENSE, LIGHT GR

(A-7-5) WITH TRACE ORGANILS

RAGMENTS ~<URDMIDED COASTAL PLAIN-

WITH TRACE ~SHELL

20

[

END BRIDGE

op.

.06

STA 57 #

ELEV.= 363

ONE -COASTAL PLAIN_SEDIMENT ARY ROCK -

(A—/-b)

' BEND

INDURATED LIMES

7-5)WITH,

T

%

N P <SR

DWIDED COAST .

Ni

ICS =Vl

85+12

b4+16

32

R

LT._ ..

3

tmmm————

BLURT.__

B2 LT .-

R Rl

T,

22

e mm e m—m——————-—

32° LT

E ORGAN

L

>

_-31

SOFT, DARK

MUCK =

TURATED,

£

SOFT, DAR

MUCK -ALLUVIAL-

~ 7 N A P Y

VERY SOFT. DARK BROWN. SATURATED.

TED,

ROWN, SATURA

B
WIAL

K GRAY, SA

VERY

)
-

MUCK

-40_]
=70_]

L
L

PR I

-
- — - - —

-

+

]
-
'

ALLUVIAL=-

—40

[ [
o o o o o
o — o o ~<t!
—" —l —l — —
| | ' ' Kl
ll ll ll ll ll
l 1 1 l l
i e [ T-====°=°= i e [
' ' ' ' '
' ' ' ' '
ll ll ll ll ll
ll ll ll ll ll
ll ll ll ll ll
B ——————— Fmmm————— B -—
ll ll ll ll ll
ll ll ll ll ll
ll ll ll ll ll
ll ll ll ll ll
ll ll ll ll ll
ll ll ll ll ll
ll ll ll ll ll
L, e e e m Lo o L, [
ll ll ll ll ll
ll ll ll ll ll
ll ll ll ll ll
' Q ' ' '
' I i ' ' '
e s
' — ' ' '
ll m ll ll ll
e 22 L
=E%y . R 3
' od ' o
| ll ll 1
@@ 3y el
= ' = a3
S 1R ? IS
.............. hﬁ.\w:....._....—_mmtJ.-._._h...v.m__.W
ll 1
h >
g m S g3v
= : = " |90 =
B 8 _ g
¢ ”I@III%I"IIFI III“II I—I‘I “ﬂo
mWﬂg mU“ mw @W HQW—MMmWFx
i “ YR\ 43
_m ‘ _Y._.r _M_._.I._no
..... Q- g RO
= ' S ;3o
's2 FhM_T
L Zse 5 =5
JofEs !
¥
---®L_bz ..... e t-
' ' '
ll ll ll
) ll ll
1] ] ]
m ' :
....... S T
y &35 “
N Ex “
“ RS “
$85 0 .
~ [’ ] '
2R, :
..ml N ] ll
: L I :
( o = @Q ' '
- - IEIMIFRL IIIII “ IIIIIIII “-I
\ Sy &S ; ;
: Gl 3 gz :
F / HN M a [ [
' --.T---“R-.U.._._“ ........ L L
_ B ! "
I \ v ! “ “
ll _VI' ll ll ll
ll —A ll ll ll
I - |
- ||||A|||f ||||| $3-------- m—-———-- -
" _ _ 230 ‘ ‘
Gy i 3 mmm : “
] o ] ]
. © : N L
_' ll ll ll
M ' ' '
ll ll ll
ll ll ll
a ' ' '
1 1 1
E@
S A ' ' '
1 ll ll ll
o\ / ! :
ll ll ll ll
T "
0000 93 ﬂ%mm ' '
i AP ' '
' “\1 ' [ [
RO R L
W\ v h
N (R “ “
AT I :
His L m
TS IS 3
I STUIZYEYEY R
' 9 Wy ' Wy sl
I I8 @ HIggiesSh
‘ NS ‘ _mn._ € W_.v.:._ -
| L 18 & (183415538
I“ Il— IIIIII 1 IIRIII“IIMJW _ILC MIMI
] doaosasacods e ==
92 b3000000000 Oa._u_u T Nm%_m
T v =
| ) | . sod
) /AL Q8 |
-t1sf & IEh(ss o5
1\& 1 C\8Q\8lEas & S
7 T 4 | Sagvae ” E
il 1 < M“N&Y.M W 5
A = M s ESlEZ o
23BN IY
g SRR SR
' =5 6 ° x
' = 2
ll ll ll
ll ll ll
ll ll ll
Hmm—————— I —————— -
ll ll
¢ ! !
H ' '
ll ll ll
ll ll ll
i L Lo
[75) [ ' ]
& £ ' '
& § ! “
— i M 1 1 1
L L S
= L ! !
— Q M ] ] ]
N W ' '
| ¥ & “ “
e e T
“m%mm_ ' '
= ll ll
oX | ' '
@“@mm@m@ ........ A L
& (] ' ' '
d 5 9 ! !
5 8 T ! :
T~ SO T
TR : ;
—s ll ll ll
g 5 : : :
= g ' ' '
........ o SR
ll ll ll ll ll
ll ll 0_ 0_ 0_
%“ = Q @ <
[ Larat] Ll ] Ll ] Ll
I I I I
ll ll ll ll

HR: NM,
12715 S

2
55+00

58+00

57+00

'
n

56 +00

'
N

HELL FRAGMENTS

WITH TRACE

~COASTAL PLAIN- (RVER BEND FORMATION)

'
1

54+00

53+00

52+00

51+00

50+00

49+00

TION)

A

(RVER BEND FORM,

48+00

47 +00

46 +00

*INFERRED STRATIGRAPHY IS DRAWN THROUGH THE

WITH BOTH PROJECTED (NTO THE. PROFILE
h
:
45+00

*GROUNDLINE_ PROFILE AT CL_OF_4L2- TAKEN

4--

ROADWAY DESIGN PLANS AS OF 11202015

1
1

*WATER SURFACE: MHW ELEVATION,
1

44 +00

o150
=160

bb/¥1/G

LI A L L

uBp*gP@ " 13d-086-626FA\ANS B3 1S\HIIL0ID"0AYI\(BP14g [19530) 626 -8-100IN) _w_su._.mm/N_mm.m_ s308l04d\:

9102-933-F




_
_
_
_
_
3 .
g o Vo
32} - ‘
d T CTT "
_ o b “ <}
~ ===
(@] o ' ' 2z
_ % -eerdesees : : Sk
_———— ]
! wo° o oe- “ “ “ S
_ 3 S _ “ “ “ g
g [ | m m | | -
---- ! T
o R i " “ “ ] R 84
“ 1_“ ||||| I=---- ] “ “ “ “ ||||||||| “| A U.R
o SR “ “ “ _ _ po-seee- _ §3 o
. v _ _ _ " e r " 88 En
S - el ! ! ! ! ! oo ! !  5g BN
N ~ S ' ' ' ' L .“. ' ' i S &
||||| [ [ === > !
Slel s : : : : ] : : : 188 =S
[$3] g “ “ 1 1 . 1 1 1 1 Z Mo A.N
3 2 : : : e r : : : : SERPS
T 1 Q e o
I “ m I m m m m S
-_——— -
S S m o - “ “ “ “ . “ 2 35 pf
S _ bomemees “ “ : “ “ oheeeees “ S 2q IR
5] ~
< | & A— “1 m m m m e “ o opsE
[ [
S g - ! m m “ “ deeeennnes “ : 5§ Si
N ' o ' ' ' ' S = |
Nl 2 m m m “ R " : " L 828 SHS
N ~ ' ' o v ' ' ' ' < = 0y
2ol § _ _ “ . “ “ “ “ _ SN
R < s ' ' . ' ' ' ' ' N 2EE m“m
E om o] ' ' e e - - ' ' ‘ ‘ -t @ Sw N
R “ “ ||||||||| “| ] ] “ “ “ |||||||||| “ n g R_W
N ” ' - ' H . . L o ' M Q& nnM“
) 3 “ ||||||||| ] ' ' ' ' N, ' “ & Q Z!
Q S I : ! : : L 1o : : £5 &
S| | & ! “ “ “ “ Jrenmeneee “ m “ T
2 “ “ “ “ S : _ _ “ "
S : ! “ o P ! : : : !
“ “ ] e __ ' ' ] ] “ -l
' _———— ] ' ' TTTTT
' | ' o 1 1 ' ' “ “ |||||| !
! _ ! fome o : : : : : "
T = ' L '
S m _ S m m “ “ o ro-soe- “ “
_ S _ _ _ “ “ R _ _ "
e - ' ' ' ' ' —mmeq--- ‘ ‘ |
........ ' _ “ “ “ “ I _ _ _ "
“ “ “ ] ] e “ “ “ '
1 1 L [ 1 1 = !
- i | ! : o “ _ n L3 “
= ' “ “ “ |||||| 1 1 1 Wy < ~ 1 _||
. “ _ i ! “ ! - ; _m $5. v
1 W ' I ' ] ] ' _H > | T Dn|_ ||||||| !
S 1ERE : _ ! g Ao I : : m L S 2 m_ W qﬂ.-r_.lh_.,.m-m“ !
= “ R I “ W “ “ T £ SELL "
1 P 1 = _.)_ 1 = 1 1 = |.M._ " H 3= !
R 1 LS | = = ‘ ‘ TS F VI I o W '
....... 1 ! R S T _ _ R | =X | - S ¥a: _
- | ! WS | 5] N ! R SRR R 8 lgc¥ =3 "
=~ _Dn _M 1 o 1 Q Q N._.h. !
m _ no¥ o1 g e e - | 1138 38! 9 BB S “
. I\ - 2 - R~ \ \ _ 2 Q 20090009mE = -
" _ TR ol TR TR ! _ ryYC r
_ ' LI = loigh e & “ (I 008900 i RRREEE !
1 1 I T.lN—. 1 < ' ' b4 000 = - !
o “ | h.. e EE LS g “ : s R(E-@- Ny "
_ - T [l 5
“ e P N 13l LR X ; _ N @1 s Wmowm "
_ At TR mns_ . “ S\ {S1- N/ \&ig NS "
I A Ve &S : SHOLGI AR izt _
et : _ Vg lag ! $1E 8 m_x N ! mmrmn“ “
- - = | “ ' [ [ o '\ o x [l _/— Q ] !
. ' - L/ ~ — M n - 1 I M » ' |
' oT ll ll ll M E '
" “ | _ /7T ; “ I i SIERERL msm_msmum ....... o
! % ! " L)@ “ ! S | I5& ey SNEEE “
! NI _ _ 1@ _ : 5e T e 2 old R - !
! AL | “ At b ! I S R 2 | "r-w-m-.g.w " :
‘ MG,%“ \ Rt | m. “ m n “W _W“W 5 sMW__Mmm 1 _” %_WS% “ :
. msy 1 ' [ 1 e---- > [
“ R ! T i o L“m, - : o5 % &5 5013 & L3 !
e ' > A D Q! oA g > m.-_......-m-- 1 5 ;S & | WS 8 “ N ‘
_ TR m_ i L e g 53 ETES s$8 k2% g 2 b3 "
o — 1w &S & 22 3B Sib o 185§ _ o= L 3 _
H ' ! . | = m_A 0— H“ “ L---Q- _x = MMB_ __ < Q = F-S S '
' 3 - [ 1 S IS ' -
" S ¥ sefyEE ) TETE R L ;mm__nwm_ R Bognd
' ! , Y SERg Sy Vo o 1 h 1 B
' ] ~ "~ ' © Q o _M i W . N = '
" - ! &-W_m.mq-wmw _ 5 b M o I~ S smmm_ kgl iR---eees N & :
-——— [ -
m S S8R S B T N lgig & 188, . i 8 o |
“ nwu4+ﬁ_. bos QT O \ Lo 2 S 2 Logd b.- Zeo s 8 u |
— ' < ' < _ W. ' ] T - ~ H 1°4°4% TRHW. ! [« ]
L ' ' i MR [%) NH — , 1% ~ _. @ ccccooonun_“IBH _w 'Q T
||||| - ' W_ 1 > N [ [ ] = . - S b4:44 OOOMDDD 3 . . ;
: : R ESY 2 \ N beeonees | sgseseedtlbess o% 2 - !
. , . I Y s h 000000 ) > S '
m b S99y ¥ S _ “ 08 = §8 =
_ : _ TR e z LI _ 0 © (2 © S o _
“ : _ S g A _ g) ($]2 NN I I e 3 “
R [ ~ S - 1 = [ ' ]
| i SRR NP7 e Y 8 b EEIE. T
. R R 1 VA \a) M, ' = GD- #lhll cay “ “E 1] !
. a1 1 0 (X 1 < 1 . D.r 1 O 155 [ 3 !
e S : m 9 e O e A : RN lges I § o X e 3 “
..... - NIt o RSHOHG PR < S : 5SS s 'S EW "
_ KN | FICICIRS] “ - _ Sesnlk S E : S e “
" SRRy ! T Iy R St : : L3gllie§ : 3§ .
: “ | oy 3 - LS _ “ I " “ S R _
_ _ 12,9 oo Do _ _ | = e A :
' T_ a o “\ | [ ] o [ '
| o R T 3 - m " ® & e Y 5 |
' 1 ————- ll o
" oo 380 a8 A : “ S RS m E !
e 1 33, ! S ! e “ : L= “
R “ 1 “ EF_T W— 1 1 m 0 L (i 1 1 “H |
_ _ P S SE 3 “ Coa R “ “ “ 'S w “
. ] _- o /_S ] ] = [ ] ] ] = '
" i | RIS i SR ! ! ! " P8
' ! w S_R — _—— hi 1 1 1 1 [} S||
' , ' Pl v oolg e ! ! ' ' ' ----..7---% !
. ' _ 'y m > " ' ' ' ' e “A_H 3 |
| “ = Bl “ “ _ _ _ Tohemeees N "
_ _ SN _ _ " " SRS : 'y Q _
“ “ e dm——— = ] 1 ] ] ] ] .“. ||||||| “ “M W '
L P ! : ! e “ : N "
. “ _ “ “ ' ' R ' “ “v1 S |
..... - ! _ P ! ! SR ! ! ! '3 3 "
' ll 1 ll - ll ll R ll ll H _H_ N '
' “ “ . “ o 1 1 1 “ “S = !
N e 1 1 1 3 -F--
" m | L L : : : : S8 "
' ! ! o [ [ [ [ [ [ Q '
' ' o ' ' ' ' ' -—- ' X !
' “ o ll ll ll ll ll b e————m - _R E !
“ ! _ U “ “ “ ! o 25 "
“ S “ ! ! “ “ EERREREEEED “ o g “
o 1= “ “ “ “ A “ “ - :
o “ “ “ “ L 1= = ] [ S = '
..... " " " " " ! ! “ TN "
" " " _ . v “ “ “ ¥ O :
. ' ' “ ." |||||| ] ] ] ] _M s -
' - ll ll ll - !
' 1 1 o [ [ [ 1 “ “D - !
. ' ' o ' ' ' ' L 1m T Hm |
' ! o ! ! ' ' ' o e~ [e) “
! ' [ ' ' “ ‘ ‘ SRR 'S = |
| _ _ ! ! ! e r R = _
" e “ “ “ “ “ I AREEEEEE _ 'y X |
s i : : ! : R ! : & 2 "
b e o ] ] ] ] ] ————-- ] “ _V '
..... _ ! ! ! ! R ! ! ! “ ® "
" “ “ “ e T : : : © © "
' ' ' ' L — ' ' ' ' “ TR
] ] ] ---4 ] ] - !
“ ] ] o ] ] ] “ “ . '
. ] ] L, ] ] ] ] ] R '
' “ “ ||||||| 1 [ ] ] [ I “ '
" _ R “ “ “ “ o : “
" e r : : “ “ doememeoeons : 3 "
L " " " " A " g -
e “ “ “ “ “ ----e-e- _ ® __
..... ! ' ' ' ' Looeeooos ' d o
m ! ! ! e . ! - _
" m m T— [ “ g __
-———— ]
m “ o oo “ 2 “
" " B " =} '
_ e ! : &
R “ c _
||||| ]
..... " < :
' U ll
“ 2 _
' |
_
_
_




Tol I A :
[40] ||||“||| .
o '
RJU_ R ' &
o i H m“
T re “ “ S
! . ] 1 1 "
To] [ P, ' ' ' B_
Y ] 1 1 1 2
SR ‘ ' ‘ i ]
||||||| 1 1 1 1 1 & _
-—— 1 1 1 1 1 -
|||||| ' 1 1 ' ' _ ===
R EGIOEITEE ! ! ! o oo 2 g
s ll ll ll ll [ ll R
T “ “ m S —— . Ey
-———— ] - N
S " e “ : L - ! “ g ~g
N I ] ' ' e ' ' ' ~ N%
~|o| « “ “ L ! “ “ “ A mm
B “ “ R m | | . gt
g 8 ! e ! ! _ _ _ SIS
= “ ek “ “ “ " - EE 23
“ 5 “ e “ “ " ] “ 3 53 .8
n
S| | £ S m m m S— B
= & A : : : “jeoeeeee- : : s S8 5
o R ‘ ‘ e i I I SIS =R
g S “ “ L “ “ “ n Mm Mmm
ll ll o ll ll ll ll C N R_
5|, 3 “ - “ “ “ “ S50 85
~ ' o ' ' ' ' ' TAlll_n
gl 8 ! ! ! “ “ ! ! 5-SF i
!
515 S : R ! : : : L PR 75 g%
E (%) e (i [ [ [ [ b e [ 3 SO R“W
|0 ' - ' ' ' ' ' -l ' S
o ] 1 1 ] o ] ] m %R F“
) L r 1 1 1 ' . ' '
&~ %) . : : : : : S ‘ ‘ & &
S < ERRREEEE “ “ “ “ A : “ “ FeoE
S| | 8] : : ! ! o i : : : “
O 1 1 1 ] b e 1 1 1 1 “
& “ “ “ o “ “ “ “ _
& ' ' ' el ' ' ' ' ' ||||“|||
' ' ' _——daaa ' ' ' ' o '
' ' o 1 1 ' ' ' - '
] ] e 1 1 ] ] L 1= '
“ L “ ! “ “ o eeees “ i
S “ “hememeooe- “ “ “ “ e DT “ m
o ' ' ' ' ' L, ' ' '
. ' ' 1 1 ' _————— - ' ' '
-d--- 1 1 ' ' o 1 1 1 '
|||||| ' ' ' 1 1 - ' ' ' '
~ 1 1 1 1 1 1= 1 1 1 '
ll ll 1 1 1 1 ll ll ll 1
ll ll 1 1 1 1 ll ll ll 1
ll ll 1 1 r 1 1 ll ll 1
~ “ “ “ “ ! “ “ “ s L ---
~ ' ' ' bl ' ' ' ' L
& “ “ “ ! ! “ “ “ - S m
SIS “ “ : “ “ “ “ A a3 “
[ [ 1 o r 1
1R o : r : : : : R E : "
~ ' ' ' ' ' ' -----1 1w M ~ ' .
Bl ' ' ' ' . ' N - —F_“N—w M ' .
“ “ “ “ “ 3 ! gl lw§ LSy _ _
' ' ' ' ' ' ._D > — Q O_T— ) ' .
' . ' ' : ' | © s sl IR% i e ' !
' ' i ' IS | < S_W_L o« =" I
“ “ “ ! | <5 2| _wmm G = WNRA_, ........ -
] ] ] [} ~ -_——
! : b I S 21 S 38 ERREss “
! ! m w“m ke IR GERE o !
1 1 — A __ 1 “
000 ~ 1
: ] [HTHEEEERsssss g 3 m
[ 1 ~ ll
] Q ~ ~ ] !
“ §a o@m o S g 3 S m
1 (=} [ [ > w Q ' '
' S W ' ] _F__T w Iz S ' -
1 1 \ S _M o a _ SIS @ L -
“ : \&/B\E S8 w9 Zv oy o eeeneee |
' ' ' 3 = > _ 3 Q _/..— 1%} W aq --- !
“ 1 1 [ — [ ] [0 g E— —D. N MlM:lNlll_ !
' ' ' ' a oS 5 > E_ [ Y ' !
] ' ' ' e 1 — 0 c —.—N|1|—-G S 1 Q ' (7)) '
1 ' 1 ' — Q g Ell\—.ll _- - O ~ ' ~ “
' ' ' — ' [ --= Dn_ ] 2 '
' ' ' Q =~ ' ' = |.__.:.u_|4”||_ 3 1 _w —s m ] ' _w._ - “
T : L 2 2 s : _ - S R ANE |2 T L9 “
b “ | “ S 5 £ | 5! =X-TIN Q < g S
“ Lo : Do g ¥ 5 L i ] 3R 3 =& F & I
_
“ b “ b _ SRR “ s s 19 3 §lelsd ' SgEs
' : . i = w i W S % | N INE i F43 '
" P ! [N ! 29 ! g EE S 5 3! i _
_ Lo “ - 20X S 21 g ST oW - _ "% q _
“ b ! 21 o m_ s: 2 g 1 w F | R i NE-1 N R g &% m
! ' r ' ' ~ ' ' ~ S i -5y -- = ' Wwaq
“ L P g3 58| 8l s g T _-Nm-w--_ SN s S¢T
' ceammn W= ‘ ) 5 W i LY o] @ @ 5 13 Q ERE '
“ e _ n Q@ s m_ 3 o) g | mmuw g 1§ i | < §I o g ISR _
—_— ' [N 1 = ' x S '
m b S S & S S| & x b g Ty __m"m_ mm_ IS 9 '3 Cx & “
' I ' s T h ' S = E/- .
v_ N oy M_ s m_ m.“---w--- = ! I 3 S m (IS % | 58 IS: 'S RI5- r
ll ll A C - L VIII_ 1 N_ - 1 M_ IIII.R 1
' ' ' I~ - ' ' X<, o< ] = W _ P . ~ .
! ' ' L NR.V M— oW < ' (%] M ' 1 vy < — [%2) ] ~ xro (K7 <<
“ e e 8 S| i 2 : _ R0 52188 Joobomnee 14 Sox |
“ L9 ab-E - | 5 g o9 g “ | DR 8§ & L2 Y B _
“ T L3 o - m S ! A s 1-&-%-+-g 22, g =3 “
_ R : Y e & T ST § “ I3 S B = 1 T 2 ¥ _
AR ' 3! iRE 413 3 WS _ l---&--3 > o = Sl K ody “
-———— [ [ 1 [ [ -—— [ OUU00 C
..... " e N 1% 5l 2: 8 ~g SEaeasss: Il L e 3 3, m
“ i = sy _ Sie. “ ST 9(3)! 3 ang
' iy IS = ] 1 Ti. ' 7 uo“_.n.n. 2. S/ A P
_ Ny how S A S : e ! 3\ (&) 83 | 8/ mmu “
: L - L _ S)(S):(S) (€ g/ R | S — g Ww8g |
1 1 -_——— 1 K 1 o S =3 S =, Wy - R 1= ] '
1 L= 1 a ] N (=3 =1 = 1 -=- 1
“ ' | |||__ <Q ot | ' (= /1 \& _m_\:_u _M ||N |— —G. “—D/n SOF !
! o ; it o : v 2 TETE Lo = SR “
4-- U - -
o 1 ' L 0 1 ' - qQ ~ 1 1 = CEE !
I [ ' [ [ u [ S, |_||w . [ ] [ [~ WH !
..... L& . OCHIG @ ¥ Q@ ! T E & S “ '3 oS5 m
' A8 ' _ LH 0 \J ol ' \ ————p- ' L > 'S ' "n >~ Q '
] | ~ ' ' (@) (@ ' — S ] 1 ] Q ] [ EEM -
“ 0 4+ 1 ' I 1 BN _|||E.|| 1 1 W 1 N NY ||||||| v
_ SIS . s 1 Y ! ! s ! =8 !
‘ BOO . _ I o m —-Tn_ ||||—|| = 1o H . H ] V= —VIIC ‘
ll d Ul ll ll ll -
' 1 N I 1 ~ 1 1 1 e B Q !
! - ---."v-E--E S _ 4 bz “ “ eeeeemeeeeneens “ R Mm
! I P 8 9 L 8§ & _ _ “ Qg _
L LS 7 | g ! e _ _ N S8 _
o .“ .— “ ~ ~ ' — ] ] e ' ' ' Tm “
R EEEEE o l [ : ] “ “ “ Rk |
T o ¥ ! L Poeooe- ! “ ! x 546 |
“ ' _ I ' o ' ' ' ' '@ —AIHM |||"|||
“ Vo | “ “ “ “ “ “e---.s.m---- “
_ Lo _ R “ “ “ “ L ETRS i
' “ “ ||||| “|| ] ] ' ' e _m RF “
“ b R “ ! ! ! L S &g _
| e P “ “ “ “ e “ S w5 “
! L 1 1 1 1 o 1 1 W I !
“ et B ] ] ' ' . ] ] _—Aln VJW “
R “ “ “ ! L - ! ! < = i
||||| = 1 1 1 ' ' —————— ' ' ' ) Ly '
! ' ' ' ' -——be- ' ' ' ' SD .
! ' ' ' o ' ' ' ' ' <L = o
! ' ' ' e ' ' ' ' [R%] EM -k
“ ' ' ' P R, ' ' ' “ “—I' _QT___ '
“ “ “ s “ ! “ “ L el “
_ “ L - ! ! “ “ et a3 “
' ] b . ] ] ] ] ] ———ep - ] qQ .
| o ! ! ! “ e eeenas “ &g _
“ doomoooee “ “ “ “ e " R "
o T 1 1 1 1 e mmmmmm e 1 1 1 !
. ] ] ] ] ] —_——————— ] ] ] !
..... : : : : e : : : © & m
“ _ “ “ o e ! ! “ “ _
' “ ' ' e mmmmmmm ] ' ' ' o "|||
! ' ' ' -————- ' ' ' ' o '
' [ [ o 1 1 [ [ [ [ . '
! ' ' e ' ' ' ' o I '
! ' ' _—————- ' ' ' ' L ' '
' ' G ' ] ] ' ' P ' '
“ _ Pessoes “ “ “ “ A : _ i
“ “ ||||||||||| _1 [ [ 1 1 T [ % “
“ S “ “ ! m e m o <
---- 1 1 ' N
S “ “ “ “ e “ o 2 _
B “ “ “ P “ - :
! 1 1 1 e 1 ] A
! 1 1 1 - 1 I
' ' ' ] -----3 ' |
“ “ “ R “ _ 0
m m A m ; E _
....... To]
m S m “ 4 _
....... T
e “ “ X _
||||| T “ _k.u_ |
! 1 I
[ ll h
i 0 _
! 1
! 1
_
_
_




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 11 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST D.RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. EB1-A STATION 19+23 OFFSET 22 ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 151t TOTAL DEPTH 110.0 ft NORTHING 252,215 EASTING 2,436,409 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST D.RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. EB1-A STATION 19+23 OFFSET 22 ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 151t TOTAL DEPTH 110.0 ft NORTHING 252,215 EASTING 2,436,409 24 HR. N/M

DRILL RIGIHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER D. TIGNOR

START DATE 10/26/15

COMP. DATE 10/28/15

| SURFACE WATER DEPTH 0.9ft

DRILLER D. TIGNOR

START DATE 10/26/15

COMP. DATE 10/28/15

SURFACE WATER DEPTH 0.9ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ELey |PERTH v 0 SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprin] | | @ | [ ost | ost | ost | [0 25 50 75 100| [ NO. | /Mol
10 B 0| 1 11 1 Match Line . -
T - 1 Y COASTAL PLAIN
I C 720 ] 735 N GRAY-BROWN, SILTY FINE SAND (A-2-4)
i L 1 23128 { 34 S| - dee2- Sat. WITH TRACE SHELL FRAGMENTS
I L I N Pt (RIVER BEND FORMATION)
5 I [ -75 I -
4 L 4 .. .
1 i 770 | 785 e
15 + 00 L 15 GROUND SURFACE 0.0 + 5169 - @15 | - Sat.
1 N , 1 ,
20 T a5 \ o B UNDIVIDED COASTAL PLAIN a0 T 835 T
T 5 5 | 4 j;g o Sat i DARK GRAY-BROWN, SILTY FINE SAND T T 4 ]9 e Sat.
T P : i (A-2-4) WITH TRACE ORGANICS T A
-5 -85
T // - T t -HARD DRILLING NOTED FROM 51.0'-51.3'
T T B T g MR 866 continued) 88.1]
70 T 85 /. Gl 70 ___ ____ 85 -870 | 885 R et rT——=3 b —~____ _ _(continued) _ _ _ _ _
T WOH|WOH|™ T | o Sat. i DARK GRAY, SILTY CLAY (A-7-6) WITH T 0070.3 © 10003 C COASTAL PLAIN SEDIMENTARY ROCK
I | - 90__  TRACEFINESAND ~ _ 105] I i LIGHT GRAY, MODERATELY INDURATED
-10 4 L DARK GRAY, SILTY FINE SAND (A-2-4) -90 4 L TO FRIABLE LIMESTONE
il - N il i (RIVER BEND FORMATION)
-12.0 135 3 1 1 1. ... o 92.0 93.5 32 h00/0 4 T B
I .52\. .. Sat. L 1 E - 100059 L -SOFT DRILLING NOTED FROM 91.5-94.0'
-15 T N i -95 T o r
I < L I
+ N -5 . 49 oo T ens R = -SOFT DRILLING NOTED FROM 96.5-98.5'
-17.0 185 B 18 7 B O o COASTAL PLAIN SEDIMENTARY ROCK = 60/0.1 - 60/0.1+ B
+ \?32- - Sat. - LIGHT GRAY, FRIABLE LIMESTONE WITH T : T r -SOFT DRILLING NOTED FROM
20 + 1 - SHELL FRAGMENTS -100 T SR - 100.0-101.7' AND FROM 102.5-104.0'
- | — (RIVER BEND FORMATION) - —
220 1 235 S ,: o B -102071 1035 S
T 3 7 | 13 BN 9 Sat. i T 35 [100/0.2  o00i0.2®
-25 I 1 = -105 I o
4 A L s ——e ] A60_ _ _ _ _ _ _ __ __ _ ___ __ __ __ __ 1073
=270 285 R \ R L -107.0 { 108 5 | L. 3 COASTAL PLAIN
T 4 [ 4 | 21 e Sat. i T 26 | 24 | 29 o . sat, frd LIGHT GRAY, SILTY FINE TO COARSE 4100
I - i T = SAND (A-2-4) WITH SOME CEMENTED
-30 £ L 4 L SAND FRAGMENTS
1 T i 1 L (RIVER BEND FORMATION)
=320 335 T 5 > B I - T o Boring Terminated at Elevation -108.5 ft in
+ - /636 - Sat. L + - SAND (RIVER BEND FORMATION)
35 - = — T — TUBES OBTAINED IN OFFSET HOLE
270 T 85 i P35 _ ____ ____ ___ 380 T - -L2- 19+23 19'LT:
- 15 - .- = COASTAL PLAIN + - ST-17.0-9.0'
+ Y IR Sat. - GRAY-BROWN, SILTY FINE SAND (A-2-4) T r ST-29.0-11.0'
40 T SR N - WITH TRACE SHELL FRAGMENTS T -
T 3 - (RIVER BEND FORMATION) T -
2045 Tyl C I C
4 - )72 - Sat. - 4 -
-45 I ) /'/ 1 - I L
470 T 485 N A B I C
T 7 | 25 | 29 ) ,/54 .. Sat. L T i
-50 I » 4 L I L
520 | 535 S L -HARD DRILLING NOTED FROM 51.0'-51.3' T L
T 27 [ 19 | 14 @53 Sat. L T L
-55 I RN o I o
570 1 585 . :\ L B I C
T 7 | 18 | 30 . g - - - Sat. L T i
+ .. 7 P - 4 -
-60 I J/ o I [
41 R VAR L 41 L
-62.0 635 P I L 1 L
+ 7 6 9 - .1/5-; - Sat. - + -
1 .o N - 1 -
-65 I N r I [
T ~< - T -
-67.0 685 OONL L L L. L 1 -
T 8 | 24 | 33 - Des7- - Sat. L T i
-70 T e B + L




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 12 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B1-B STATION 20+19 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 09ft TOTAL DEPTH 120.0 ft NORTHING 252,116 EASTING 2,436,375 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B1-B STATION 20+19 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 09ft TOTAL DEPTH 120.0 ft NORTHING 252,116 EASTING 2,436,375 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILLER J. STEWART START DATE 11/30/15 COMP. DATE 12/02/15 | SURFACE WATER DEPTH 0.5ft DRILLER J. STEWART START DATE 11/30/15 COMP. DATE 12/02/15 SURFACE WATER DEPTH 0.5ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
5 B 75 Match Line . -
1 L 1 L COASTAL PLAIN
1 L 1 L7 GRAY, SILTY FINE SAND (A-2-4) WITH
1 B L1 ] 786 4 7 TRACE SHELL FRAGMENTS
09 00 0.9 GROUND SURFACE 0.0 1 @5, . Sat. (RIVER BEND FORMATION) (continued)
0 1 WOH [WOH| 1 ‘\ Sat L ALLUVIAL -80 1 \
1 N VaVaVe¥
il L i MUCK 1 N
1 A 2 __ 30 1 SN
27 1 36 4 1 -1+ N UNDIVIDED COASTAL PLAIN 27 L 88 SN
5 1 . .83, Sat. BROWN, BLACK, SILTY FINE SAND (A-2-4) . 1 : _?24‘ Sat.
. T \ . T |
1 St 61 _____ 70 1 A
77+ e Sy B GRAY, SILTY CLAY (A-7-5) 873 1 882 I I N -87.3 88.2
T 3 8 8 SR Sat. Py 84 9.3 T 60/0.1 - - [ - -60041 874 COASTAL PLAIN SEDIMENTARY ROCK 883
10 T - )16 Sl GRAY, FINE SAND (A-3) 90 |_-896 T 905 S - LIGHT GRAY, FRIABLE TO INDURATED
T 7 oosa— =+ 100/0.3 100/0.3 LIMESTONE (RIVER BEND FORMATION)
I A posel 21 __ 139 I L i
27 11368 1 — /. N BLACK AND GRAY, SILTY FINE SAND I C
1 o . Sat. i (A-2-4) WITH TRACE SHELL FRAGMENTS a6 T 055 L
=15 -+ \\ — -9 -+ 60/0.0 60/0.0 L
AT 86 N i I i
20 T : ‘{0 : sat. B -100 |- -996 T1005 B
T ) L T 72 (28002 100/0.7
I N 220 20 I . i
21 1 2864 N C COASTAL PLAIN SEDIMENTARY ROCK 1 B
1 . 2% Sat. LIGHT GRAY, FRIABLE LIMESTONE WITH 1046+ 1055 .
=25 4 L SHELL FRAGMENTS -105 == H00/03 1000.5® L
1 N (RIVER BEND FORMATION) 4 e -106.2 107.1
I R L 1 o93r COASTAL PLAIN
277 | 286 535 LIGHT GRAY, CEMENTED SAND AND
1 6 101 M1 Y 7 Sat 1 S SEEN .
30 + . @21 . - 110 |-1006 T 1105 P 000F -109.6 SHELL FRAGMENTS (A-1-b) 1105
-+ T - = 83 (17701 o 6+ = \ (RIVER BEND FORMATION)
I | i T R s - COASTAL PLAIN SEDIMENTARY ROCK
.327 T 336 -\ - 1126 T 1135 SRR S - 1126 LIGHT GRAY, FRIABLE LIMESTONE 1135
+ T2 13 b sat - T 56 | 32 | 31 e et Sat. (988 \ (RIVER BEND FORMATION)
-35 I " : o -115 I kit 39T COASTAL PLAIN
T ./ T T 5od] LIGHT GRAY, CEMENTED SAND AND
T ) 87 ___ 380 1176+ 1185 I Y RS SHELL FRAGMENTS (A-1-b)
e e R e e Ny . COASTAL PLAIN L6 4 o371 715 L7 ool (RIVER BEND FORMATION)
I &% Sat. B GRAY, SILTY FINE SAND (A-2-4) WITH 9% Sat. 2383 -119.1 120.0
-40 1 >~ N TRACE SHELL FRAGMENTS 1 L Boring Terminated at Elevation -119.1 ft in
1 ~< - | ----]- i (RIVER BEND FORMATION) 1 L CEMENTED SAND AND SHELL
17 T ang SN L 1 L FRAGMENTS (RIVER BEND FORMATION)
T 33 | 28 | 41 T~y s - T -
1 o Tes9 . at. | 1 L
-45 I \\ r I [
477 T 486 No L K I C
i 20 | 40 | 45 oot Sat. r T r
-50 I L r I [
1 - .. 7. | 1 -
7
-527 1 536 R 2 i I L
T 27 | 23 | 19 i Sat. r T r
-55 1 7/ | 1 |
7
1 L7 L 1 i
577 T 586 v : I C
1 13 6 ’ . @13, Sat. | 1 L
-60 I | [ I [
1 . i 1 i
627 1 636 Db B T i
1 5 6 8 o ‘1 ) Sat. | 1 |
65 I - r I [
-+ \.\.\. - - -+ -
-67.7 1 686 R K I L
i 10 | 20 | 33 Nz Sat. r T r
-70 I [ I [
4 Y 4 L 4 L
727 T 736 T // B T B
T 3 | 16 | 23 g Sat. - T r
75 T e i T




GEOTECHNICAL BORING REPORT SHEET 13 OF 70
CORE LOG

NCDOT CORE DOUBLE B4929_GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG
SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B1-B STATION 20+19 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.9ft TOTAL DEPTH 120.0 ft NORTHING 252,116 EASTING 2,436,375 24 HR. N/M
DRILL RIGHAMMER EFF/DATE  MID5152 D-25 79% 07/30/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Automatic
DRILLER J. STEWART START DATE 11/30/15 COMP. DATE 12/02/15 SURFACE WATER DEPTH 0.5ft
CORE SIZE NQ2 TOTAL RUN 20.9ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' REC R0 | o DESCRIPTION AND REMARKS
() (Minfft) | % | % : % | % | G| ELEV. () DEPTH (f)
-87.4 Begin Coring @ 88.3 ft
874 1 883 | 22 | 3:15/1.0 | (2.0) | (0.0) (14.8)[ (0.0) P 874 COASTAL PLAIN SEDIMENTARY ROCK 88.3
00 | 898 T 932 2:32/1.0 | 91% | 0% 79% | 0% - LIGHT GRAY, FRIABLE TO INDURATED LIMESTONE (RIVER BEND
- 7 \2502 55 00) FORMATION)
1 *Nz10004 Bro) | o -
| 1 :
95 | 946 T 955 2:42/1.0
T 5.0 %% @1)](0.0) =
T 157/1.0 | 8% | 0% i
t 1
00 | A% 11808 || 11319 i
T 43 |u=100104 36) [ (0.0) L
! 2 :
-105 | 438 71323 %%%f :8 L
T 47 W=100/04 (1-3) ] (0.0) -106.2 107.1
1 18/0.7 | 28% | 0% (0.0) | (0.0) RS- COASTAL PLAIN
1 8}825 -8 0% | 0% 5SSk LIGHT GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
410 | -109.6 1 110.5 0:04/1.0 000 -109.6 (RIVER BEND FORMATION) 110.5
- \ 0:20/1.0/ - COASTAL PLAIN SEDIMENTARY ROCK
1 IN=100/0.6 - LIGHT GRAY, FRIABLE LIMESTONE
T oo <1126 (RIVER BEND FORMATION) 113.5
T N=63 500 COASTAL PLAIN
-115 I 39 LIGHT GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
1 oool (RIVER BEND FORMATION)
4 OO0
1 _ 0oo|
N=26 QS9[ -119.1 120.0

Boring Terminated at Elevation -119.1 ft in CEMENTED SAND AND SHELL
FRAGMENTS (RIVER BEND FORMATION)




SINCE

e SHEET 14

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B1-B: -L2- Station 20+19, 21’ RT

Begin Run 1 7- End Run 1
88.3 feet 90.5 feet
Begin Run 2
90.8 feet
" End Run 2
95.5 feet
Begin Run 3
95.5 feet
1 End Run 3
: 100.5 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
Begin Run 4
101.2 feet
End Run 4
105.5 feet
B | BeginRun5
105.8 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
WBS No.: 40233.1.1 TIP No.: B-4929 February 2016

Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 15 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG/D. RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B2-A STATION 21+15 OFFSET 31ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.4 ft TOTAL DEPTH 119.9 ft NORTHING 252,025 EASTING 2,436,436 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. WANG/D. RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B2-A STATION 21+15 OFFSET 31ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.4 ft TOTAL DEPTH 119.9 ft NORTHING 252,025 EASTING 2,436,436 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER M. DOOGAN/J. STEW.| START DATE 11/20/15 COMP. DATE 11/25/15 | SURFACE WATER DEPTH 0.1ft

DRILLER M. DOOGAN/J. STEW.| START DATE 11/20/15 COMP. DATE 11/25/15 SURFACE WATER DEPTH 0.1ft

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 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
5 B 75 Match Line I R Y
+ L 1 N COASTAL PLAIN
1 L I LA GRAY-BROWN, SILTY FINE SAND (A-2-4)
T C 780 ] 784 L7 (RIVER BEND FORMATION) (continued)
o Lo4 ¥+ a0 L 04 GROUND SURFACE 0o | g0 1 A0 53] .- - Sat.
= WOH [WOH |WOH| &5 Sat. oo ALLUVIAL T \\
1 o o 16 MUCK — =22 1 RN
-3.0 34 \ o sooel UNDIVIDED COASTAL PLAIN -83.0 834 I N B
T T[4 |5 )9_ : sat. o2 GRAY, BLACK, FINE SAND (A-3) WITH T 7 [ 11 | 5 _3?26_ : Sat.
-5 -+ eossl TRACE ORGANICS -85 I '
I 7 LT I P
80 | 84 /o eeee .880 | 884 R IR S R 88.4
1 WOHIWOHT 1| o Sat. [oessl T 6070.1 - " 60/0.19 B COASTAL PLAIN SEDIMENTARY ROCK
-10 I " osse -90 T LIGHT GRAY, MODERATELY INDURATED
1 | oosel I i TO INDURATED LIMESTONE
1 ll . el 0 130 I L (RIVER BEND FORMATION)
-130 | 134 Reoe 52 o o e = — —— YT 930 | 934 L i
T WOH| 1 ] ‘2 Sat. :%_ GRAY, CLAYEY FINE SAND (A-2-6) T 100702 : _10@/0;2.
15 . 55 95
— } :\E_ — —
il |- - e il
180 T 184 [ e e e — - — 180 080 T 984 Lo i
T 7 7 7 *2- - sat. i GRAY, BLACK, SILTY FINE SAND (A-2-4) T 5070 * 60019 -
-20 I r -100 I
1 \. .. i 1 i
T AN - 226 230 T SRR
2s0fosaf L} HIIND s EEIT | COASTAL PLAIN SEDIMENTARY ROCK 0301034 * 105/0:2® -
05 T - @14 at. - LIGHT GRAY, FRIABLE LIMESTONE WITH -105 T R
T \ — SHELL FRAGMENTS T iEO—Q&_G_________________10_6AQ
T A r (RIVER BEND FORMATION) T T 35 COASTAL PLAIN
a0 T 284 R - 1080 T 1084 S sat. 89T LIGHT GRAY, CEMENTED SAND AND
8 16 | 14 N Sat r 19 | 24 (i00/0.3 S 000 -109.0 SHELL FRAGMENTS (A-1-b) 109.4
-30 1 @0 : i -110 1 : ]06/0?3# B (RIVER BEND FORMATION)
1 AV L 1 ] N Soo— 128 _ “COASTAL PLAIN SEDIMENTARY ROCK — 10
1 AR N W T : R 039 | LIGHT GRAY, MODERATELY INDURATED |
330 | 334 IR R N i -1130 [ 1134 Ity oool LIMESTONE |
T wloe - e sat [Tt 5 T BlE - @50 - - sat. 553t | _ _ (RVERBENDFORMATION) _ _|
-35 =+ / - - =+ f oo0- COASTAL PLAIN
+ -F - - + | oo LIGHT GRAY, CEMENTED SAND AND
T+ A - T+ - oool- SHELL FRAGMENTS (A-1-b)
-38.0 384 -1180 | 1184 000
/- - Sl 550k RIVER BEND FORMATION
40 + 0 [ 1381 17 Jao - Sat. - + A - *47- - Sat. [000} _119.5 ( ) 119.9
T T — Boring Terminated at Elevation -119.5 ft in
T+ N~ - T+ - CEMENTED SAND AND SHELL
430 T 434 D D e N C426 430 T B FRAGMENTS (RIVER BEND FORMATION)
= T R R e Bt G sat F COASTAL PLAIN T -
45 T D R R B < at. - GRAY-BROWN, SILTY FINE SAND (A-2-4) T -
T | — (RIVER BEND FORMATION) T N
480 1 484 e i o i I C
so| T A i T o
I ::'/Z/Z/' Ll i I L
LIV T I N Prad i I i
-55 I - '.gf‘ - sat . I L
1S \- - - L 1S L
4 N - - L 4 L
580 | 584 o ot SN - L 1 L
-60 I W i Sat I C
7
1 e L 1 L
4 N - 4 -
-63.0 634 ) 5 5 .. R » 4 -
65 I - & Sat g I o
\. 1 -
1 ~ - - i
4 LN - ... L 4 L
680 | 684 5 s | a0 A R L + =
70 I P Sat I o
I N R i I C
-730 | 734 o 11 | m I ) L 1 -
75 4 . -/‘41 Sat. - 4 |




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 16 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B3-B STATION 22+05 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.2ft TOTAL DEPTH 115.0 ft NORTHING 251,931 EASTING 2,436,393 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B3-B STATION 22+05 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.2ft TOTAL DEPTH 115.0 ft NORTHING 251,931 EASTING 2,436,393 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER J. STEWART START DATE 12/02/15 COMP. DATE 12/04/15 | SURFACE WATER DEPTH 0.2ft DRILLER J. STEWART START DATE 12/02/15 COMP. DATE 12/04/15 SURFACE WATER DEPTH 0.2ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5t | |O 2|5 5|0 7|5 100| [ NO. [ /moll o | ELev. @) DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
5 B 75 Match Line . -
+ L 1 N COASTAL PLAIN
4 L 1 N i DARK GRAY, SILTY FINE SAND (A-2-4)
T i 783 | 785 AT i (RIVER BEND FORMATION) (continued)
o |02 T 00 F 02 GROUND SURFACE 00| | g0 I 51414 @ | Sat.
= WOH [WOH [WOH | & Sat. = ALLUVIAL <
T : r MUCK v T N
T c B 28 _ _ B0 T c \' c
33 + 35 3 3 e : i UNDIVIDED COASTAL PLAIN S R B T BT BT i S
5 I 92 Sat. o BLACK TO GRAY, SILTY FINE TO COARSE -85 I 937 Sat.
T — B SAND (A-2-4) WITH TRACE ORGANICS, T T —
T |- B CEMENTED SAND FRAGMENTS, AND 870 [ 872 R B P R A -87.0 87.2
83 + 85 I .. i SHELL FRAGMENTS 1 100/0.3 100039 873 COASTAL PLAIN SEDIMENTARY ROCK o/
10 T WOH| 1 T e - - Sat. L % 1 L LIGHT GRAY, FRIABLE TO INDURATED
- =4 1 - - -902-1 904 | LIMESTONE (RIVER BEND FORMATION)
4 l P n 1 100/0.4 . 100/0.2 -
33 S oHTWoRT - i I =L i
4| 1 $r - sat. [ 95 | o6r T ass -
I } i I 6070.1 76001
-183 :: 185 WOHIWOH T WoH - =+ RS-8
-20 I 0° Sat. - 100 | 40021 1004 i
1 .. L 1 1100/0. . 100/0.4® L
4 \ .. . 4 e e e .
233 4 235 - 5 |- L 1 L
-25 I LA Sat. gy 105 | 40521 1054 1052 105.4
1 [ L I 3T 745 | 15 P sat. B33 COASTAL PLAIN
I \ - L s 280 1 SISl ooor LIGHT GRAY, CEMENTED SAND AND
283 + 285 B T R = = — G3ASTAT Bi AIN SERIVMENTARY ROCK —— ] -108.3 +-108.5 T~ ooo - SHELL FRAGMENTS (A-1-b)
S i i o o | YV I I s ] (COMSTAL PLANSEDMENTARYROCK. o [T e a0 T~ 00| eRseap FomTon) 020
T < — SHELL FRAGMENTS T 100/0.75 — COASTAL PLAIN SEDIMENTARY ROCK
T - - t B RIVER BEND FORMATION T S - LIGHT GRAY, FRIABLE TO MODERATELY
O P N - ( ) 1aal11as a T 1as INDURATED LIMESTONE 1135
=T 5[ 13 | 18 NG C } T T4 20 | 17 el e m e ooor .\ _ _ (RIVERBENDFORMATION) _ _ ,——™
35 I Q31 Sat. r T 937~ Sat. |00 -114.8 COASTAL PLAIN 115.0
il A\ i I i LIGHT GRAY, CEMENTED SAND AND
I AR B C I C SHELL FRAGMENTS (A-1-b)
383 1 385 AU R Y L i i (RIVER BEND FORMATION)
40 + 18 | 19 [ 22 R - “1 Sat. - T - Boring Terminated at Elevation -114.8 ft in
- -+ d - =+ - CEMENTED SAND AND SHELL
+ A - + - FRAGMENTS (RIVER BEND FORMATION)
4?,;"4,%,5 i \\" o [ 428 _ _ _ _ _ _ _ _ _ __ __ ______ __ __ 430 T C
433 T Co i COASTAL PLAIN T r
45 I 230 ) \p61 : Sat. r DARK GRAY, SILTY FINE SAND (A-2-4) I [
T 17 i (RIVER BEND FORMATION) T N
4 . / P L 4 L
-48 3 + 485 - / . - +4 -
50 T T Jesy Sat. [y T o
1 A i 1 L
4 . //. . L 4 L
533 4 535 O - + -
55 1 7 13 9 a2 Sat. -_ _-: -_
T N i il i
\
I NG C I C
583 4 585 BN L + -
0 1 13 | 18 | 28 4t - Sat. - 1 -
s A B s L
7
I R I i I C
633 + 635 I AR L 1 L
65 T I R | Sat T o
~
I SN I C I C
683 1 685 S| - L 1 L
70 1 18 | 32 | 45 S S~lorr Sat. - 1 -
- - - / - - -
- - ./ - - - -
733 + 735 - L 1 L
s I 21 | 25 | 34 - &0 Sat. i 1 C




GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 17 OF 70

WBS 40233.1.1

| TIP B-4929

| COUNTY PENDER

| GEOLOGIST C.WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH

BORING NO. B3-B

STATION 22+05

OFFSET 21 ftRT

ALIGNMENT -L2-

COLLARELEV. 0.2ft

TOTAL DEPTH 115.0 ft

NORTHING 251,931

EASTING 2,436,393

GROUND WTR (ft)
0 HR. N/M
24 HR. N/M

DRILL RIGHAMMER EFF./DATE = MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER J. STEWART

START DATE 12/02/15

COMP. DATE 12/04/15

SURFACE WATER DEPTH 0.2ft

CORE SIZE NQ2

TOTALRUN 17.2ft

NCDOT CORE DOUBLE B4929_GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' REC R0 ] o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % : % % | G| ELEV. (i) DEPTH (ft)
-87.3 Begin Coring @ 87.5 ft
B3 L1875 [ 29 | 3:05/0.9 | (2.9) | (0.3) (13.0)[ (2.0) 873 COASTAL PLAIN SEDIMENTARY ROCK 875
%0 1 2:56/1.0 [100% | 10% 73% | 11% - LIGHT GRAY, FRIABLE TO INDURATED LIMESTONE (RIVER BEND
= 292+ 834 3:58/1.0 FORMATION)
T 4.8 [N=100/0.4(37) (0.8) - RS-7: 92.1'-92.4', qu= 1,667 psi, RMR=10
+ 23746 | 7% | 17% [Rre7 RS-8: 95.5'-95.8', qu=660 psi, RMR=9
I 18 '
-95 | 952 T o5 5:04/1.0 —
_.383__ <k 4.9 |\W=60/0.1/(2.6) | (0.9)
] G300 | 5% | 18% C
] 20
-100 | - i 1811 i
18831884 |08
: 46 M= 47(3.7) [ (0.0) -
i 1:59/1.0 | 80% [ 0%
' 188 ;
-105 | -105.2_] 105.4 0'58/1.0 L 1052 105.4
N=60 232 COASTAL PLAIN
550 LIGHT GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
~ 206F 1088 (RIVER BEND FORMATION) 109.0
-110 N=100/0.7 COASTAL PLAIN SEDIMENTARY ROCK
LIGHT GRAY, FRIABLE TO MODERATELY INDURATED LIMESTONE
(RIVER BEND FORMATION)
33 1133
N=37 0o -1148 COASTAL PLAIN 1150

(RIVER BEND FORMATION)

\ LIGHT GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)

FRAGMENTS (RIVER BEND FORMATION)

Boring Terminated at Elevation -114.8 ft in CEMENTED SAND AND SHELL




SINCE

@
1881

SHEET 18

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B3-B: -L2- Station 22+05, 21’ RT

Begin Run 1
87.5 feet

Begin Run 4

100.8 feet

End Run 1
|__90.4 feet
| Begin Run?2
90.6 feet

End Run 2

1 95.4 feet

' Begin Run 3
95.5 feet

End Run 3
100.4 feet

SCALE IN FEET

End Run 4
105.4 feet

SCALE IN FEET

WBS No.: 40233.1.1 TIP No.: B-4929
Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach

February 2016
Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 19 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B4-A STATION 23+49 OFFSET 30ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -0.1ft TOTAL DEPTH 119.5 ft NORTHING 251,792 EASTING 2,436,457 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B4-A STATION 23+49 OFFSET 30ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -0.1ft TOTAL DEPTH 119.5 ft NORTHING 251,792 EASTING 2,436,457 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER J. STEWART START DATE 10/30/15 COMP. DATE 11/05/15 | SURFACE WATER DEPTH 0.2ft

DRILLER J. STEWART START DATE 10/30/15 COMP. DATE 11/05/15 SURFACE WATER DEPTH 0.2ft

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 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
5 B 75 \ Match Line I R Y
1 i 1 L
1 L 814780 L | R
0 | 91 T ao [ -0.1 GROUND SURFACE o0 | -80 I - o sat.
T WOH [ WOH|[WOH] & - Sat. AL ALLUVIAL 1 SN -
1 .. L DARK BROWN-BLACK, MUCK 1 . N
1 |- . A -831 | 830 ~ - -
5 A0 3 [\ - - 4.5 44| | g5 T T2 - ‘@3g Sat.
- 93 Sat. = UNDIVIDED COASTAL PLAIN - =
. e - GRAY AND BROWN AND LIGHT GRAY, T R 86.5)
a1 T 80 [ - SILTY FINE TO COARSE SAND (A-2-4) es1 1 80 - T~ oy F T T COASTAL PLAIN SEDIMENTARY ROCK ~
= 13 T3 . - WITH TRACE ORGANICS, CEMENTED = 50077 600 1® - GRAY, FRIABLE TO MODERATELY
10 T+ &5 Sat. - SAND FRAGMENTS, AND CLAY 90 T Co r INDURATED, LIMESTONE (RIVER BEND
T 1 — T — FORMATION)
-+ /. - - -+ -
131 | 130 [ i 931 | 930 - i
15 1 1 0 1 +1_ . Sat. r 95 I 38 1100/0.9 - 100/0.39 o
U
1 I i 1 i
181 | 180 | i 081 | 980 L L
T WOH [WOH | 1 *1_ Sat. i T 23 [100/0.5 : é i
-20 1 I L -HARD DRILLING NOTED FROM 21.8-22.9" -100 4 100/0.5 L
1 I (220 ___________ 2 T i
231 | 230 R AR IR IR C COASTAL PLAIN SEDIMENTARY ROCK -103.1 1 103.0 L i
1 3|0 1 P T T Sat. LIGHT GRAY, FRIABLE LIMESTONE WITH 105 1 60 [40/0.3 - 100/0.6® e 10 1040
=25 4 ‘o L SHELL FRAGMENTS - 4 - COASTAL PLAIN
1 NI R R (RIVER BEND FORMATION) 1 o0 LIGHT GRAY, CEMENTED SAND AND
1 S N L 1 2291 -107.1 SHELL FRAGMENTS (A-1-b) —107.0
281 ] 280 IO 10811 1080 e Fr L __ (RVERBENDFORVATION) _
.30 T N 933 - Sat. [T+ 110 + 70 |30/0.1 - 100/0.6® COASTAL PLAIN SEDIMENTARY ROCK
- — T — GRAY, FRIABLE LIMESTONE
T+ -\\- - - T | (RIVER BEND FORMATION)
331 | 330 AR NN i 1131 ] 1130 R R - M3 ___ 1130
T 6 | 14 | 37 N Sat. T 18 | 21 | 16 : ;37_ : sat. [ COASTAL PLAIN
=35 4 L -115 4 LIGHT GRAY, SILTY FINE TO COARSE
1 C ey 1 .. SAND (A-2-4) WITH SOME CEMENTED
1 N B8 _____ 31y 4 N SAND AND SHELL FRAGMENTS
-381 380 Y A O AR | COASTAL PLAIN -118 1.1 1180 R V2 (RIVER BEND FORMATION)
0 T | 24 | 21 _*45 T Sat. L GRAY TO DARK GRAY, SILTY FINE SAND 1 13 | 12 [ 12 - @24 Sat. 1196 1195
- T \ — (A-2-4) WITH ;Eﬁgﬁgﬁ_pﬂsENTED SAND T — Boring Terminated at Elevation -119.6 ft in
T R D N (RIVER BEND FORMATION) T i SAND (RIVER BEND FORMATION)
-43 1 430 15 > ) P AT | 4 L
45 I s Sat gy I o
-+ .\. - - - -+ -
g1 lagol 11 N K I L
s | T _ s sat. T d
-+ - - - / /. - - - - -+ -
1 el L 1 L
e s EEE ENEE S e LeT L 1 L
-55 1 N A I sat L 1 L
1 o i 1 i
-58.1 580 - l - | 4 L
ol 1 [Tl s 1 -
1 . i 1 L
1 c ] B 1 L
-63.1 63.0 = x T - - | 4 L
e | T % Sab g T o
v
1 A i 1 i
-681 1 680 = . 5 R L 1 L
o] 1 - o sat BT T o
4 - / . L 4 -
721 1 730 A r -HARD DRILLING NOTED FROM 85.5'-85.7" I C
75 —+ 5 4 4 -(3 - - Sat. - —+ -




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 20 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG & D. RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B5-B STATION 24+90 OFFSET 23 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.2f1t TOTAL DEPTH 1154 ft NORTHING 251,647 EASTING 2,436,418 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. WANG & D. RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B5-B STATION 24+90 OFFSET 23 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.2ft TOTAL DEPTH 1154 ft NORTHING 251,647 EASTING 2,436,418 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER B. FOWLER/J. STEW.

START DATE 12/04/15

COMP. DATE 12/09/15

| SURFACE WATER DEPTH 2.2ft

DRILLER B. FOWLER/J. STEW.

START DATE 12/04/15

COMP. DATE 12/09/15

SURFACE WATER DEPTH 2.2ft

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 cou . 25 ows 5 o0 5 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH oW cou . 25 ows 5 o0 5 100 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft ! ! ! NO. | ol 6 | eev. DEPTH (ft) ) 0.5ft | 0.5ft | 0.5ft ! ! ! No. |wvoil o
5 B -75 I R Match Line . -
1 i —=872 N 740 /g 9 | 11 N Sat COASTAL PLAIN
I C I (&0 : DARK GRAY, SILTY FINE SAND (A-2-4)
1 C I N - - WITH TRACE SHELL FRAGMENTS
1 L 1 N\ - - (RIVER BEND FORMATION) (continued)
0 4 L -80 | .g02-] 700 N
1o 1 aq 12 GROUND SURFACE 0.0 5 8 [ 25 A }43 Sat.
T WOH |WOH [WOH| &7 Sat L ALLUVIAL 220 | 808 R . & [55 -820 80.8
1 .- L DARK BROWN, SILTY FINE TO COARSE 1 1] 14 | 12 . #2%- - - Sat. GRAY, CEMENTED SAND AND SHELL
+ \- - - SAND (A-2-4) WITH LITTLE ORGANICS + A TR FRAGMENTS (A-1-b)
5 | 501 49 \ L 85 | 8521 840 N -85.0 (RIVER BEND FORMATION) 83.8
1 T1T 2] 2 e Sat. [ I 60/0.0 “600,09 [ 852 “"COASTAL PLAIN SEDIMENTARY ROCK o0
+ I - + L LIGHT GRAY, INDURATED TO
+ I - + - MODERATELY INDURATED LIMESTONE
10 | 10071 an | ~fTa2 ool | 9| g95Tgan ° r (RIVER BEND FORMATION)
I 7 7 | le2 - sat. fosik UNDIVIDED COASTAL PLAIN I 60/0.0 ~60/0.0 i
1 - - A BROWN, FINE TO COARSE SAND (A-3) 4 L
4 I coooh WITH TRACE SHELL FRAGMENTS 1 L
15 | 4521 140 | posdl 152 140 |95 o531 941 I
1 2 [ 16 ] 17 -$33 - Sat. L COASTAL PLAIN SEDIMENTARY ROCK T 6070.1 ~60/0.1 N
1 N L LIGHT GRAY, FRIABLE LIMESTONE WITH 4 .. i
4 A L SHELL FRAGMENTS 4 L
20 4 A\ - L (RIVER BEND FORMATION) 100 4 L
2021 190 - 5 - | -100.4—+ 992 60/0.1 —
T o /+49 Sat. i T 60/0.1 o -102.1 100.9
1 Sy i 1 oo COASTAL PLAIN
1 I C I 536 LIGHT GRAY, CEMENTED SAND AND
25 | 2521 240 / L 1051 e et qoas 333 1055 SHELL FRAGMENTS (A-1-b) 1043
1 12 15 | 16 . /31 - Sat. L I 25 H00/0. . L + L -1060 ~ (RIVER BEND FORMATION)
T S - T SRR - 100/0.4 - COASTAL PLAIN SEDIMENTARY ROCK
T+ 3 A - T+ - ETT 1089 LIGHT GRAY, FRIABLE LIMESTONE 1077
-30 | 39o.] 299 / - -110 | .1101.7 1080 B M IR R 533 \__ _(RVERBEND FORMATION) _ _ |
1 7198 - 7| - Sat - I 220718 ) *38_ sat. B33 COASTAL PLAIN
I w7 : C I il 39T LIGHT GRAY, CEMENTED SAND AND
T N i T A cool SHELL FRAGMENTS (A-1-b)
I ™ L I Y 339 (RIVER BEND FORMATION)
35 | 3521 340 \ L 115 | 41511 1139 / ool
T 1“1 -933° Sat. - T L N - §25 - Sat. 999 -116.6 115.4
T v B T r Boring Terminated at Elevation -116.6 ft in
T A - T - CEMENTED SAND AND SHELL
40 | 4001 200 Ty [0z g 1 C FRAGMENTS (RIVER BEND FORMATION)
I 2 | 18 | 21 %o | - - Sat. N COASTAL PLAIN 1 L
4 B G L DARK GRAY, SILTY FINE SAND (A-2-4) 4 L
1 N - L WITH TRACE SHELL FRAGMENTS + L
45 | 4eo T ann < L (RIVER BEND FORMATION) + =
I 20 | 31 | 31 _“62 ] Sat. L 1 L
I S i I C
1 N K 1 L
50 | 502t 490 1 L 4 L
I 21 | 33 | 30 e Sat. i il i
I A i I C
1 RS CERE K 1 L
55 | 552t 540 Z L 4 -
I 5 | 7 | 8 N V2 Sat. i il i
I A i I L
1 A K 1 L
60 | gpo-t 500 // L 4 -
I 3| 6 | 4 - ¢ - Sat. i il i
1 R R L 1 L
65 T - B T B
-652 - 640 “ - — L
-+ 5 6 9 - . .15 Sat L -+ -
I Y i I L
1 S L 1 L
70 | 7021 690 1 L 4 -
1 3 3 5 *3 .. Sat. » 1 L
4 - .\. - - 4 -
75 T N\ [ T B




GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 21 OF 70

WBS 40233.1.1

| TIP B-4929

| COUNTY PENDER

| GEOLOGIST C. WANG & D. RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH

BORING NO. B5-B

STATION 24+90

OFFSET 23 ft RT

ALIGNMENT -L2-

COLLAR ELEV.

-1.2ft

TOTAL DEPTH 1154 ft

NORTHING 251,647

EASTING 2,436,418

GROUND WTR (ft)
0 HR. N/M
24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER B. FOWLER/J. STEW.

START DATE 12/04/15

COMP. DATE 12/09/15

SURFACE WATER DEPTH 2.2ft

CORE SIZE NQ2

TOTALRUN 20.1 ft

NCDOT CORE DOUBLE B4929_GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' REC R0 | o DESCRIPTION AND REMARKS
() (Minfft) | % | % : % | % | G| ELEV. () DEPTH (f)
-85.2 Begin Coring @ 84.0 ft
852 1 840 | 5.0 |[N=60/0.0| (4.2) | (0.3) (148 0.7) T 852 COASTAL PLAIN SEDIMENTARY ROCK 84.0
I 42310\ 84% | 6% 85% | 4% L LIGHT GRAY, INDURATED TO MODERATELY INDURATED LIMESTONE
4 34910 L (RIVER BEND FORMATION)
4 ‘4001 L
-90 | -90.2 T 89.0 9918 -
T 51 |N=60/0,0| (5.1) | (0.0) i
1 g%g; g 100%| 0% L
T 3:46/1.0 -
o5 | g ik :
_3&2_ 5.0 \V=60/0.1] (3.5) | (0.4) =
13310
T 0:29/1.0 | 10% | 8% C
T 2'19/1.0 -
ol et | |SE0S :
iiydxs 5.0 W=60/0.7] (1.6) | (0.0) -
T13/1.0 329 0% -102.1 100.9
0:28/10 o | 0% (0.0) [ (0.0) [833F COASTAL PLAIN
105 &1318 0% | 0% foool LIGHT GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
' -105.5+104.3 0:54/1.0 000—-105.5 (RIVER BEND FORMATION) 104.3
= T 106.0 104 8§,
N=100/0. N COASTAL PLAIN SEDIMENTARY ROCK
o LIGHT GRAY, FRIABLE LIMESTONE o7
110 oo — M\ (RIVERBENDFORMATION) _ _ —=4
- 099 COASTAL PLAIN
N=38 533 LIGHT GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
839 (RIVER BEND FORMATION)
288
-115 288
N=25 000 _116.6 115.4

FRAGMENTS (RIVER BEND FORMATION)

Boring Terminated at Elevation -116.6 ft in CEMENTED SAND AND SHELL




SINCE

188]® SHEET 22

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B5-B: -L2- Station 24+90, 23’ RT

BeginRunl
84.0 feet ° |
End Run1l &
Begin Run 2
89.0 feet
End Run 2
94.1 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
Begin Run 3 3
94.2 feet
End Run 3
99.2 feet
Begin Run 4 End Run 4
99.3 feet 104.3 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
WBS No.: 40233.1.1 TIP No.: B-4929 February 2016

Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 23 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B6-A STATION 26+30 OFFSET 28 ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -2.1ft TOTAL DEPTH 129.5 ft NORTHING 251,512 EASTING 2,436,483 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B6-A STATION 26+30 OFFSET 28ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -2.1ft TOTAL DEPTH 129.5 ft NORTHING 251,512 EASTING 2,436,483 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILLER J. STEWART START DATE 11/18/15 COMP. DATE 11/20/15 | SURFACE WATER DEPTH 1.6ft DRILLER J. STEWART START DATE 11/18/15 COMP. DATE 11/20/15 SURFACE WATER DEPTH 1.6ft
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 . 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
5 -75 I R Match Line I R Y
T S8 AR A R St B W PPN I COASTAL PLAIN
1 I DD % SRR Sat. DARK GRAY, SILTY FINE TO COARSE
I I D R SAND (A-2-4)
o I . I RS (RIVER BEND FORMATION) (continued)
- ~
T 807 T 786 <
21 1 00 GROUND SURFACE 0.0 T 9 [ 15| 61 o j*f~?_7'6j o Sat. 4 gy
T WOH[WOH| 1 *1- . Sat. ALLUVIAL + R e I COASTAL PLAIN SEDIMENTARY ROCK
5 | _-47 T 26 S e AR IR B I R v S BLACK.MUCK_ _ _ _ _ —2U | e T 3 IR - GRAY, FRIABLE TO MODERATELY
=+ wor| T [ 2 | R UNDIVIDED COASTAL PLAIN a5 7+ INDURATED LIMESTONE
3 Sat 857 836
T % : BROWN, SILTY FINE SAND (A-2-4) WITH F 0004 © 10000.2 - (RIVER BEND FORMATION)
T I TRACE ORGANICS T R
I [ I i
-10 97 76 | -90 1 R
T 1 1 2 P Sat. 8.8 -907 T 886 | -
1 ~ .. N DARK GRAY, FINE TO COARSE SANDY 1 100/0.3 © 1000039 N
I N N CLAY (A-6) WITH TRACE TO SOME SHELL I
I N N FRAGMENTS I i
-15 | =147 T 126 \ N -15.0 129 [ -95 T
T 6 | 14| 9 o Sat. | COASTAL PLAIN SEDIMENTARY ROCK 957 1 936 e - -60/0.19 -
I N LIGHT GRAY, FRIABLE LIMESTONE WITH T : R
I \. . C SHELL FRAGMENTS I i
I \ (RIVER BEND FORMATION) I
-20 A -100
20771 186 A I -100 7__: 98 6 T Py —
T 19 1 15 [ 19 : ¥3 i Sat. C T 60/0.1 - 60001
+ N + R COASTAL PLAIN
25 + b - 105 + e LIGHT GRAY, SILTY FINE TO COARSE
257 236 t 105771036 > SAND (A-2-4) WITH SOME CEMENTED
+ 5[ 18 | 17 BWE Sat ZI#- + 20 | 23 | 50 DR A Sat SAND AND SHELL FRAGMENTS
T : +35 : ' T P ' (RIVER BEND FORMATION)
I I i I s
-30 \ -110 I -
3071 286 K I -110771"108.6 R
T T 19 [ 19 : :*-38: Sat. C T 22 | A7 | 7 g% Sat.
<+ - \. - <+ ./ -
-35 T S 3#' 115 T /-
-3571 336 \ #E— -11"':7__11'36 i / i i
1 14 22 20 : 'inz Sat. 1 24 14 13 " : Sat.
1 o e ______ug 1 ) S I S Mee___ o _______ ey
-40 I \ - COASTAL PLAIN -120 I ] r COASTAL PLAIN SEDIMENTARY ROCK
ADT L 388 N - DARK GRAY, SILTY FINE TO COARSE 207 1186 Ce - +6000.1 - GRAY, INDURATED LIMESTONE
I S EE S D2l Sat. [#l SAND (A-2-4) I 60/0.1 S . ;6000 C (RIVER BEND FORMATION)
I RN i (RIVER BEND FORMATION) I S i
45 T C TN - 125 T T PR RS c245 ___ __________ 1224]
457 436 < u 12571236 t Roe COASTAL PLAIN
+ 27 | 41 | 50 TN o6 Sat - T 8 [ 16 | 22 e sat. PooF LIGHT GRAY, SILTY FINE TO COARSE
T - /'9 : r T R St 53 SAND (A-1-b) WITH SOME CEMENTED
T v - T S coor SAND FRAGMENTS
50 T i - 130 T T Bosr (RIVER BEND FORMATION)
5071 486 N A L 1307 11286 R BSEL -131.2 129.1
T 1] 38 ] 42 N I 1~ sat. [:3] T 17 o004 === ==100/0.4%] — COASTAL PLAIN SEDIMENTARY ROCK
I 2T i I i GRAY, FRIABLE TO MODERATELY
I o7 i I L INDURATED LIMESTONE
=3 - L =+ L (RIVER BEND FORMATION)
T 5 8 15 '.23/' i Sat. r T r Boring Terminated at Elevation -131.6 ft in
T I N - T - LIMESTONE (RIVER BEND FORMATION)
e | T ~ o T o
-60.7 1 586 3 7 > N\ o | T r
1 . )48. . Sat. | 1 |
<+ - .// - - e e . L <+ -
-65 I Pl - I L
-65.7 636 / +4 B
I L R L | Y /B Sat. frif I i
-+ - ./ - - - -+ -
70 I P ‘_ I '_
-707 68 6 7 1 i
I 2123 (3 o Sat. [ I i
I AN i I .
75 T N r T




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 24 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST D.RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B7-B STATION 27+24 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.8ft TOTAL DEPTH 115.3 ft NORTHING 251,414 EASTING 2,436,443 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST D.RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B7-B STATION 27+24 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.8ft TOTAL DEPTH 115.3 ft NORTHING 251,414 EASTING 2,436,443 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER B. FOWLER/M. WIGG

START DATE 12/09/15

COMP. DATE 12/11/15

| SURFACE WATER DEPTH 2.0ft

DRILLER B. FOWLER/M. WIGG

START DATE 12/09/15

COMP. DATE 12/11/15

SURFACE WATER DEPTH 2.0ft

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 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5% | 0.5 : ! ! NO. | Avoll 6 | eiev. DEPTH (1) () 0.5ft | 0.5f | 0.5 : ! ! No. |wvoil o
5 B -75 I R Match Line I R Y
T i A e 15 1 10 .\ sat COASTAL PLAIN
1 L 1 R L at. DARK GRAY, SILTY FINE SAND (A-2-4)
1 L 1 . WITH TRACE SHELL AND CEMENTED
1 L 1 . SAND FRAGMENTS
0 1 L 80 | oha-t 784 t (RIVER BEND FORMATION) (continued)
18 T 00 C-18 GROUND SURFACE 0.0) T 1] 14 | 60 S o R P R Sat. [nir 79.7
1 WORWORTWORT g e = GNDIVIDED COASTAL PLAIN + .- IR AN BSSF DARK GRAY, CEMENTED SAND (A-1-b)
T T B DARK GRAY-BLACK, CLAYEY SILTY FINE T DN S39r (RIVER BEND FORMATION)
-5 52 1+ 34 WOH 3 5 - SAND (A-2-4) -85 854+ 836 LN 888— 85.4 83.6
4 .. - 1 l .3 . T -86.0 84.2
I *1. L sat. 69 _ _ _ ______________ 51 I 00/0 . loo03 r COASTAL PLAIN SEDIMENTARY ROCK
1 o —T WOOD I LIGHT GRAY, FRIABLE TO MODERATELY
I o —T 800 | 872 S IO SR L TT -890 INDURATED LIMESTONE 87.2
10 404 86 I 1 = R P A }4u sat. 9o \ (RIVER BEND FORMATION)
T WOH|[ 1 1 ,+2 B sat. —F T 40 fi00/03 B PR (. 1—0%-# coo o1 COASTAL PLAIN 892
I 2 . L 24 4o 1 . : LIGHT GRAY, CEMENTED SAND AND ‘
+ [ A BROWN, FINE TO COARSE SAND (A-3) 1 S - SHELL FRAGMENTS (A-1-b)
15 T R R s | -95 T (RIVER BEND FORMATION)
-154—+ 136 — oooop—-10o __ _ _ _ __ __ _ __ __ __ __ __ _ _ ____ To9] -1 —
T B[ 21 [ 4] - T sat. COASTAL PLAIN SEDIMENTARY ROCK 963 1 a45 S T N T Y ROCK
4 R L LIGHT GRAY, FRIABLE LIMESTONE WITH I [T0070. - 100/0.4® - *
’ TO INDURATED LIMESTONE
T Y G SHELL FRAGMENTS T o RIVER BEND FORMATION
20 1 R R - (RIVER BEND FORMATION) 100 T - ( )
204 —+ 186 Ve -100.5~F 98.7
T 0 [ 16 | 16 | el Sat. L T 60/0.1 - -60/0.1 L
T oot f c T oot -102.7 100.9
T Bl B - T 03 COASTAL PLAIN
25 | 4] ong [ -105 T 0SS sg  LIGHT GRAY CEMENTEDSANDAND
254 = 10561038 [—-105. SHELL FRAGMENTS (A-1-b) :
T mte |4 & - Sat. [T T I mlw]ss T e sat. B3SF (RIVER BEND FORMATION)
1 Voo 1 LT o0
1 A L 1 P ooo|
-30 \ -110 = 200
=304+ 286 : -110 6T 108.8 P 333
i el KT Sat. | i N I I | DO Y T3 sat. Bodr
| B : | T o
35 | asa— 336 B L — 115 i156F113s / §§§—
I . *35_3 . Sat. i I Bl : i37 Sat. [000[ -117.1 115.3
1 e 1 | Boring Terminated at Elevation -117.1 ft in
I / - L sos 580 I i CEMENTED SAND AND SHELL
40 | 04t ass / = — — — — —  ASRPAN 1 L FRAGMENTS (RIVER BEND FORMATION)
I 8| 9| K 2 Sat. C DARK GRAY, SILTY FINE SAND (A-2-4) I C
T N i WITH TRACE SHELL AND CEMENTED I C
1 RN i SAND FRAGMENTS T r
45 | oL 4ag [ (RIVER BEND FORMATION) I [
T T8 [ 31 | 41 ~ar2 " - Sat. L 1 L
1 -z i 1 L
1 N i 1 L
50 | spaass s as | s ) — - —
1 o © 7 Deoa Sat. - T o
I ol S, N I C
1 L L N 1 L
0 | 554 536 T — -+ —
T 616 (7 e Sat. - T o
1 AN I i I L
60 T N r T C
- -604 = 586 BN — - —
T 0 [ 14 | 19 R . Sat. L 1 L
1 L l/ . i 1 L
65 | 654636 F — - —
T 2 [ 5 | 11 S s Sat. L 1 L
-+ - - ./ - - L -+ -
-+ - .// - -+ -
0] 704 egs / — - —
T 51313 || o Sat. it I -
1 o\ - L 1 L
75 T o\ i T C




GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 25 OF 70

WBS 40233.1.1

| TIP B-4929

| COUNTY PENDER

| GEOLOGIST D. RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)

BORING NO. B7-B

STATION 27+24

OFFSET 21 ftRT

ALIGNMENT -L2- 0 HR. N/M

COLLAR ELEV.

-1.8 ft

TOTAL DEPTH 115.3 ft

NORTHING 251,414

EASTING 2,436,443 24 HR. N/M

DRILL RIG'HAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER B. FOWLER/M. WIGG

START DATE 12/09/15

COMP. DATE 12/11/15

SURFACE WATER DEPTH 2.0ft

NCDOT CORE DOUBLE B4929_GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

CORE SIZE NQ2 TOTAL RUN 16.8 ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' REC R0 ] o DESCRIPTION AND REMARKS
() (Minfft) | % | % : % | % | G| ELEV. () DEPTH (f)
-86 Begin Coring @ 84.2 ft
860 | 842 | 3.0 | 1:57/1.0 | (2.5) | (0.0) (2.5) | (0.0) I 860 COASTAL PLAIN SEDIMENTARY ROCK 842
T 2:50/1.0 | 83% | 0% 83% | 0% LIGHT GRAY, FRIABLE TO MODERATELY INDURATED LIMESTONE
-89.0 T 87.2 2:17/1.0 LT -89.0 (RIVER BEND FORMATION) 87.2
-90 4 N=46 RS0 COASTAL PLAIN
-91.0 89.2
91.3 | 89.5 N=100/0, oo 910 LIGHT GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b) g2
I 50 | Z031.07] (5.0) | 0.4 3.8) | (0.9) S0 (RIVER BEND FORMATION) [ ®
I el R 7% | 8% LI COASTAL PLAIN SEDIMENTARY ROCK
95 T 23270 LIGHT GRAY, MODERATELY INDURATED TO INDURATED LIMESTONE
053 [ Feds (RIVER BEND FORMATION)
963 | us 2:26/1.0
T 3.8 N=100047 47 7170.0) -
T 0:36/1.0 | 45% | 0%
-100 T 1:10/1.0 B
1988 884 6:50/0.8
50 \W=60/0.1] 2.1) | (0.5 -
T 455~./ 01 42% | 10% -102.7 100.9
T gae/1-0 (0.0) [ 0.0) B33 COASTAL PLAIN
105 03810 0% | 0% (600 LIGHT GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
-105.6--103.8 0:20/1.0 2201—-105.6 (RIVER BEND FORMATION) 103.8
T N=99 ool
T (oYote!
-+ OO0
1 OOO_
110 I Roo
T N=40 Soor
4 OO0
(e]eYe]
I 2o0r
-115 T S
T 5oL
1 N=37 ooo[ -117.1 115.3

Boring Terminated at Elevation -117.1 ft in CEMENTED SAND AND SHELL

FRAGMENTS (RIVER BEND FORMATION)




SINCE

@
1881

SHEET 26

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B7-B: -L2- Station 27+24, 21’ RT

Begin Run 1
84.2 feet : I

; End Run 1
87 ng_gt

Begin Run 2
89.5 feet

End Run 2
94.5 feet

SCALE IN FEET

Begin Run 3
94.9 feet

Top

Begin Run 4
98.8 feet

End Run 3
98.7 feet

SCALE IN FEET

WBS No.: 40233.1.1 TIP No.: B-4929
Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach

February 2016
Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 27 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B8-A STATION 28+28 OFFSET 31ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -2.3ft TOTAL DEPTH 114.5 ft NORTHING 251,316 EASTING 2,436,505 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B8-A STATION 28+28 OFFSET 31ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -23ft TOTAL DEPTH 114.5 ft NORTHING 251,316 EASTING 2,436,505 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015 | DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER J. STEWART START DATE 11/06/15 COMP. DATE 11/17/15 | SURFACE WATER DEPTH 2.3t DRILLER J. STEWART START DATE 11/06/15 COMP. DATE 11/17/15 SURFACE WATER DEPTH  2.3ft
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 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
0 B -80 I R Match Line I R Y
T C BT A B =557 - o
23 L 0o [ 23 GROUND SURFACE 0.0 1 | Z00 :
I T T 2 *3 - Sat ook UNDIVIDED COASTAL PLAIN 1 A
5 4 S hoos GRAY-BLACK, SILTY FINE TO COARSE 85 4 oA- - Ce
- 50 27 4 vortwor - SAND (A-3) WITH TRACE SHELL -853 1 830 P S S — T 83 _ _ _ ___ ___ ______ ___ 8
1S QO- . Sat. - FRAGMENTS AND ORGANICS + 18 [ 49 [51/04] | - - . . ST COASTAL PLAIN SEDIMENTARY ROCK
1 .- L 1 - 100/0.9 L GRAY, FRIABLE TO MODERATELY
1 \.. L 1 S INDURATED LIMESTONE
10| aooT 77 \ - - 9 + - - (RIVER BEND FORMATION)
- - - 9031830
1 2 [ 315 95 - Sat. L I 57 |43/0.4 C i
1 T L 1 . 100/0.9
1 | L¢3 1 L L
15 | 150 | 127 l - BLACK, SILTY FINE SAND (A-2-4) WITH 95 | 9531 930 -
1 WOH| 1 [WOH ‘1\ .. Sat. L TRACE CLAY I 60/0.1 . .60/0.1
1 NG i 1 L L
1 N L 93 19 1 L
20 | -200 | 177 w sl s S COASTAL PLAIN SEDIMENTARY ROCK 100 | _100.3-] 980
1 (S Sat. L LIGHT GRAY, FRIABLE LIMESTONE WITH T [T0070. - 100/0.4 L
1 17 SHELL FRAGMENTS 1 R
+ 1 - (RIVER BEND FORMATION) + -
25 | o507 227 L 1l- - - -105 _101-','3_-:10';0 — -'-r_ﬁ)s._a_________________1@g
T 2 | 21 | 10 N SV Sat. T 7 7 | 12 . .mg_*___—.?.—.——.—.f sat. B3SF COASTAL PLAIN
4 MR L 4 e Gool LIGHT GRAY, FINE TO COARSE SAND
+ 1° + - -\\ Sk (A-1-b) WITH SOME CEMENTED SAND
+ R - + .- ool FRAGMENTS
Rl 2 R R R | 10| 11031080 RSO (RIVER BEND FORMATION)
1 31 - Sat. - 4 9 10 18 .. ’28' .. Sat. [999F
T l o T o s [olelo
I 1 i I o RSar
T R 1 T R (oJele o
35 | 353 330 I L 1151 445311130 / oo
T Sw S| e Sat. T s e Lo ‘20 - Sat. |00o[ -116.8 1145
T 1 - i T i Boring Terminated at Elevation -116.8 ft in
1 1 [ 203 370 1 i SAND (RIVER BEND FORMATION)
40 | 4031380 L = T T T T T T COASTALPLAIN ~ ] -+ -
T 7 14 | 14 QS' .. Sat. L DARK GRAY, SILTY FINE SAND (A-2-4) 1 L
1 - L WITH TRACE CEMENTED SAND 1 -
T SN - FRAGMENTS T -
. T RN IR - (RIVER BEND FORMATION) T -
45 | 4531 430 \ L 4 L
} N
T R e I DA "0 Sat. (i T :
1 A L 1 L
4 A R L 4 L
50 | 503l 480 \ L 4 L
T 430 |33 || ... - Sat. i 1 L
I R C I C
T e i T i
55 | 5531 530 L 4 L
T LT e Sat. [y I r
I - L I L
60 | gn3-l 580 ll L 4 L
T S0 X 2 Sat. iy I r
s I L s L
I \ L I L
65 | 6531 630 \ L 4 L
T ST R e Sat. [y I r
1 A K 1 L
1 i B 1 L
0 | 703-+ 680 / - -+ —
T 6 7 8 .o f15 Sat. o T C
1 S K 1 L
75 | 7531 730 / L 4 L
T R Sat. FEAT T r
1 N K 1 L
-80 T - i T C




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 28 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B9-B STATION 29+16 OFFSET 19 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.2f1t TOTAL DEPTH 118.6 ft NORTHING 251,223 EASTING 2,436,463 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B9-B STATION 29+16 OFFSET 19 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.2ft TOTAL DEPTH 118.6 ft NORTHING 251,223 EASTING 2,436,463 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER J. STEWART START DATE 12/16/15 COMP. DATE 12/18/15 | SURFACE WATER DEPTH 2.0ft DRILLER J. STEWART START DATE 12/16/15 COMP. DATE 12/18/15 SURFACE WATER DEPTH 2.0ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 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 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
0 B 80 | Match Line I R N
12 1 00 | 12 GROUND SURFACE 0.0| 1 5 4 7 i f‘|1 . Sat. COASTAL PLAIN
I WOH [WOH|[WOH| L - Sat, hosd- UNDIVIDED COASTAL PLAIN 1 o GRAY, SILTY FINE TO COARSE SAND
1 . oot DARK GRAY, CLAYEY FINE SAND (A-2-6) 4 B I (A-2-4) '
5 a7zt as .. \__ 65 | 847 T aas ] ] ERRs 3 a7 (RIVER BEND FORMATION) (continued) s
4 WOH [ WOH | WOH *0. .. Sat. psed 1 10003 _ 1000059 L COASTAL PLAIN SEDIMENTARY ROCK ‘
1 .. s 4 L LIGHT GRAY, FRIABLE TO MODERATELY
1 \o s 4 L INDURATED LIMESTONE
97 T a5 v\ oy 22 _ 80 T - (RIVER BEND FORMATION)
10 =97 1 I R \ . BROWN, FINE TO COARSE SAND (A-3) -90 4 L
1 [ 78 Sat. [seoq] WITH TRACE SHELL FRAGMENTS, 912 1 an0 e® i
+ ] oosel ORGANICS, AND GRAVEL 1 60/0.1 . .60/0.1 L
T [ coodl T D C
15 -14 7_': 135 3 3 3 | oooo] 95 T RS-9 -
1 92 . Sat. [seos] 962 1 950 S e L
1 |- - 500 o 1 100/0.2 . 100/0.2 L
1 I iy 1 | D :
20 =197 | 185 i ool -100 I L
1 WOHTWOHTWOH | g™ Sat. feeeel -101.2 11000 b i
4 NoL L. ool 1 60/0.1 . .60/0.1 B
1 N cooel 1 L L -103.2 102.0
a7 T oas AN eoedl 242 ___________ 20 I o33k COASTAL PLAIN
25 =247 | 10112 N — COASTAL PLAIN SEDIMENTARY ROCK -105 1 550 LIGHT GRAY, CEMENTED SAND AND
1 Sl e Sat. L LIGHT GRAY, FRIABLE LIMESTONE WITH 1062 1 1050 Ce 229 -106.2 SHELL FRAGMENTS (A-1-b) 105.0
1 - - L SHELL FRAGMENTS 1 14 | 40 |60/0.1 o 0i0e® E» 4087~ (RIVERBEND FORMATION) | ~'84
T+ - (RIVER BEND FORMATION) T+ SRR I ek Soor- — 2% — “COASTAL PLAIN SEDIMENTARY ROCK — 20
30 |_-207 T 285 r 110 | -109.7 T 1085 R 09" |  LIGHT GRAY, FRIABLE LIMESTONE |
T ez .. #2% Sat. N T st o | esT Sat. [oool ~ \_ _ (RIVERBEND FORMATION) _ __ |
I ST i I 7 SSSL COASTAL PLAIN
1 I i T A 539L LIGHT GRAY, SILTY FINE TO COARSE
1 . | 342 - < 121 I N ool SAND (A-1-b) WITH SOME CEMENTED
-36 =ML 8S / T T T T COASTAL PLAIN 116 | AT T3S L o o / 5SSl SAND AND SHELL FRAGMENTS
1 . izg. ] Sat. i GRAY, SILTY FINE TO COARSE SAND 1 . 920 . Sat. joool. (RIVER BEND FORMATION)
T R S B - (A-2-4) T -} ooof
+ NG| L (RIVER BEND FORMATION) 4 N IR R R oSSk 186 447y
-40 -397 T 385 AN T B -1197 T 1185 - Co —L|—' 119.8 COASTAL PLAIN SEDIMENTARY ROCK 118.6
= 20 | 25 | 26 o Sat. — = 6070 1 60/0.1 = LIGHT GRAY INDURATED LIMESTONE
T : \ : r T C (RIVER BEND FORMATION)
1 L N 1 i Boring Terminated with Standard
4 \. . | 1 L Penetration Test Refusal at Elevation -119.8
A5 | =447 1438 4 \ L 1 L ft in LIMESTONE (RIVER BEND
1 5 . Sat. i T i FORMATION)
+4 \ ... L +4 -
-+ - \ - - - -+ -
50 | -497 T 485 Tt - T\ N I C
1 o . 965 Sat. | 1 |
T | i T i
v
1 s L 1 L
55 | 547 T 535 e r 1 C
T 17 9 16 P Sat. i T B
-60 -597 T 585 __ _': __
T N T Sat. i 1 i
-65 647 T 635 T ) B _': __
__: 6 9 15 o ‘24‘ i Sat. __ 1 |
1 N AV i 1 L
1 \ L 1 L
70 | 697 T 685 \
= T 12 | 2 ™™ Sat. — T —
1 - - B 1 B
-+ ./ - . L -+ -
75 | -747 T 735 1" B T r
= 0 | 12 | 17 s Sat. — T —
I R K I L
1 4 i 1 L
1 A L 1 L
80 | -797 T 785 /




GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 29 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B9-B STATION 29+16 OFFSET 19 ft RT ALIGNMENT  -L2- 0 HR. N/M
COLLARELEV. -1.2ft TOTAL DEPTH 118.6 ft NORTHING 251,223 EASTING 2,436,463 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

NCDOT CORE DOUBLE B4929 _GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

DRILLER J. STEWART START DATE 12/16/15 COMP. DATE 12/18/15 SURFACE WATER DEPTH 2.0ft
CORE SIZE NQ2 TOTAL RUN 20.6 ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Soup REC R0 ] o DESCRIPTION AND REMARKS
() (Minfft) | % | % : % | % | G| ELEV. () DEPTH (f)
-85.2 Begin Coring @ 84.0 ft
T2 L B | 10 [31510] (10)[ (0.0) (14.9)[ @.3) 85 COASTAL PLAIN SEDIMENTARY ROCK 84.0
S 50 | 2:19/1.0 \100%/\ 0% 83% | 24% L LIGHT GRAY, FRIABLE TO MODERATELY INDURATED LIMESTONE
1 2:16/1.0 [137) | ©.0) L (RIVER BEND FORMATION)
w0 1 0:34/1.0 | 7401 | ‘0% L RS-9: 92.7-93.0', qu=1,149 psi, RMR=19
912 1 899 F0910 — RS-10: 96.7-97.0', qu=5,972 psi, RMR=14
213 A 79 \=600.11 (49) | 2.2) -
1 %%; :8 100% | 45% i
-95 4 5:90/11.0 RS9 -
%82 1 %9 112/1.0 -
T 4.8 [N=100/0.4 (3.4) | (1.3) -
:: %%%; 8 1% | 27% RS-10 :
=100 - 292110 -
191211889 ,3:2675 sz1 i
. 4.9 \W=60/0.11(1.9) | (0.8 L
T:53/0.9° ggyg (160/3 L -103.2 102.0
&1 0.0) [ (0.0) BSF COASTAL PLAIN
-105 0:08/1.0 0% | 0% [6od- LIGHT GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
1062 105.0 :9871- sl 1062 (RIVER BEND FORMATION) 1059}
[v=1000.9 B vt COASTAL PLAIN SEDIMENTARY ROCK v
oo — LIGHT GRAY, FRIABLE LIMESTONE =
-110 050 e _ (RIVERBENDFORMATION) _ _ _ _ _ _ _ _ |
N=32 009 COASTAL PLAIN
5006 LIGHT GRAY, SILTY FINE TO COARSE SAND (A-1-b) WITH SOME
239 CEMENTED SAND AND SHELL FRAGMENTS
500 (RIVER BEND FORMATION)
-115 (oJeJe!
N=20 530
(oJeJe!
(oJeJe!
oo 188 _ oo __ _ _._ _ _ 1174
T F 198 COASTAL PLAIN SEDIMENTARY ROCK 118.6
N=60/0.1 LIGHT GRAY INDURATED LIMESTONE

(RIVER BEND FORMATION)

Boring Terminated with Standard Penetration Test Refusal at Elevation
-119.8 ft in LIMESTONE (RIVER BEND FORMATION)




SINCE

we SHEET 30

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B9-B: -L2- Station 29+16, 19’ RT

End Run 1 & Begin Run 2 at 85.0 feet

= e T -;—"‘f:;f.":';;r", >

BeginRun1 |} .
84.0 feet
End Run 2
- | 90.0feet
Begin Run 3
90.1 feet
: 11 94.7 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
94.7 feet
End Run 3
95.0 feet
Begin Run 4
95.2 feet
End Run 4
100.0 feet
Begin Run 5
100.1 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
WBS No.: 40233.1.1 TIP No.: B-4929 February 2016

Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 31 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B10-A STATION 30+55 OFFSET 37 ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -2.2ft TOTAL DEPTH 121.6 ft NORTHING 251,090 EASTING 2,436,533 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B10-A STATION 30+55 OFFSET 37 ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -2.2ft TOTAL DEPTH 121.6 ft NORTHING 251,090 EASTING 2,436,533 24 HR. N/M

DRILL RIGIHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER B. FOWLER START DATE 11/16/15 COMP. DATE 11/17/15 | SURFACE WATER DEPTH 2.4ft

DRILLER B. FOWLER START DATE 11/16/15 COMP. DATE 11/17/15 SURFACE WATER DEPTH 2.4ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ELey |PERTH v 0 SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprin] | | @ | [ ost | ost | ost | [0 25 50 75 100 | NO. [ Aol o
0 B B N I I R e Match Line . -
/
PrE Y [ -2.2 GROUND SURFACE 0.0 822 | 800 o /_'
T WOH |WOH [WOH| L - Sat. - ALLUVIAL I 3 4[5 e - Sat.
+ . L DARK GRAY AND BLACK MUCK 1 R <
-5 1 \ \ 520 30| |8 1 }
il v - N UNDIVIDED COASTAL PLAIN 1 N
69 1 47 3 3 > - L GRAY, SILTY FINE TO COARSE SAND 872 1 850 - A e % COASTAL PLAIN SEDIMENTARY ROCK
1 & Sat. L (A-2-4) WITH TRACE TO SOME SHELL + 60/0.1 - | - .60041 GRAY, FRIABLE TO INDURATED
+ |- - L FRAGMENTS AND GRAVEL + ce LIMESTONE (RIVER BEND FORMATION
-10 J -90 r
1 H L 1
116 T 94 1 - T
T >3 1 2 B Sat. L 922 1 900 | Ce L
T -1‘7 . - T 100/0.2 - 100029 -SOFT DRILLING NOTED FROM 88.4-89.1,
15 T e - 95 T SR - 92.4-93.1', AND FROM 97.3-98.3'
166 T 144 1 . 5 b - T S -
+ AR o -975 T+ 953
I *3 L sat i 1 100/0.5 - 100/0.5* -
-20 I [ L -100 I L L
216 T 194 I - T
T 1 2 2 &- : Sat. - -1025 71003 R -
T N - o T 60/0.1 - -60/0.1 A7 1015
25 T AN r -105 I Co Sl COASTAL PLAIN
T < 26.1 23.9 000 GRAY, CEMENTED SAND AND SHELL
266 T 244 ANEEE R s e s s e e = o — 2D T [ -106. FRAGMENTS (A-1-b) 104.6|
- . C COASTAL PLAIN SEDIMENTARY ROCK 1074 4 105. 25F -106.8
i AN L Sat. LIGHT GRAY, FRIABLE LIMESTONE WITH I 50 [50/04 C e _ "\ ___ (RIVERBEND FORMATION) _ |
1 A\ L SHELL FRAGMENTS 1 - 10009 L 100 COASTAL PLAIN SEDIMENTARYROCK
=30 =+ \\ (RIVER BEND FORMATION) =110 =+ SooF — = 1 GRAY, FRIABLE LIMESTONE —=5
417 § 205 DESH BEA G BEEEE BESS - 1126 L1102 et posr - o ]
2] 20|23 »13 Sat. R 21 [ 8 | 23 - g33l HELL
1 - A L ¥l sat. [339 GRAY, CEMENTED SAND AND S|
5 I e 115 + -1 099 FRAGMENTS (A-1-b)
T . o 1 t 39— (RIVER BEND FORMATION)
-36.7 T 345 R VA T N 1 N 888'
1 o1 9] . 'q51 . Sat. i ANLAF B2 500 R PR S IS 000 -117.9 15.7
1 N - B 1 : T _69/0;0? 119.3 _ COASTAL PLAIN SEDIMENTARY ROCK 1474
-40 I ‘ » -120 I I T==—" P === —= GRAY, MODERATELY INDURATED [ — ]
1 e IN I - -X | 1 - | LIMESTONE I
A8 L3068 L et | - | N - - C COASTAL PLAIN 1223 41201 - L_ _ (RIVERBEND FORMATION) __ __ |
1 R Sat. L GRAY-BROWN, SILTY FINE SAND (A-2-4) T 23 | 27 | 19 - o5 Sat. 1038 COASTAL PLAIN 12186
45 1 SO\ L WITH TRACE SHELL FRAGMENTS = = GRAY, SILTY FINE TO COARSE SAND :
- T S — (RIVER BEND FORMATION) - - (A-2-4) WITH SOME CEMENTED SAND
s50 T aa7 N = + - AND SHELL FRAGMENTS
= 57130 1 39 RN sat - + - (RIVER BEND FORMATION)
T i '\*69 i a r T r Boring Terminated at Elevation -123.8 ft in
-50 I Y [ I L SAND (RIVER BEND FORMATION)
1 A L 1 L
-52.0 T B T T s e g sat - -HARD DRILLING NOTED FROM 64.6-64.9' T r
- . i 1 C
-55 I Sl I - I L
—
<+ - P L <+ -
570 | 548 N Lt L 1 L
T 7 [ 10 [ 10 P S Sat. i T i
1 N - . - 1 -
-60 I N [ I [
\ - -
620 Lsea Lot BN I L 1 -
4 - ')46 R Sat. - 4 L
-65 I A - I L
1 7. L 1 i
-67.1 649 R /./ R L 1 L
T 6 | 11 | 11 N A Sat. i I C
-70 I N - I C
1 N E i 1 i
-72.1 699 A Y R | 1 L
T 5 [ 18 | 26 ) \’ o Sat i I C
44 at.
-75 I A - I L
s I L s L
-77.1 749 Y - L 1 L
1 11 16 20 - @36 - Sat. L 1 |
-80 T v - + L




GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 32 OF 70

WBS 40233.1.1 TIP B-4929

COUNTY PENDER

GEOLOGIST C. WANG

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C. WANG
SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B11-B STATION 31+98 OFFSET 22 ft RT ALIGNMENT -L2- 0 HR.

COLLARELEV. 0.6 ft TOTAL DEPTH 123.8 ft

NORTHING 250,942

EASTING 2,436,488 24 HR.

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)

BORING NO. B11-B STATION 31+98

OFFSET 22 ft RT ALIGNMENT -L2- 0 HR. N/M

COLLARELEV. 0.6 ft TOTAL DEPTH 123.8 ft

NORTHING 250,942

EASTING 2,436,488 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER J. STEWART START DATE 12/14/15

COMP. DATE 12/16/15

| SURFACE WATER DEPTH 0.6ft

DRILLER J. STEWART START DATE 12/14/15

COMP. DATE 12/16/15

SURFACE WATER DEPTH 0.6ft

NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

DRIVE BLOW COUNT BLOWS PER FOOT DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ELey |PERTH v SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
(ft) f () | 0.5t | 0.5% | 0.5 | |0 25 50 (ft) H (f) | o5t | 0.5t | 051 | |0 25 50 75 100| [ No.
(ft) | | MOl DEPTH (ft) (ft) | | ) MOI| G
5 75 Match Line I R Y
T T T COASTAL PLAIN
I I 1. LIGHT GRAY, SILTY FINE TO COARSE
I 782 1 788 1. SAND (A-2-4) WITH SOME CEMENTED
06 + a0 6 GROUND SURFACE I 3 2 | 4 e Sat. SAND FRAGMENTS TO 43.8'
0 T WOH|WOH| 2 *2 Sat ALLUVIAL -80 1 N (RIVER BEND FORMATION) (continued)
+ SR PEAT L + . -\-\ - -
1 e ~ ~ UNDIVIDED COASTAL PLAIN T N
A2 38 o GRAY, SILTY FINE SAND (A-2-4) WITH A2 838t | N S
-5 1 5 Sat. TRACE SHELL FRAGMENTS AND -85 1 : i Z L at. 847 _ _ _ ____ _ _ ____ _____ 83
T | ORGANICS T e COASTAL PLAIN SEDIMENTARY ROCK
T L T LIGHT GRAY, FRIABLE TO MODERATELY
T 1-- T - INDURATED LIMESTONE
S S e e i e sat B 50 (20004 S S (RIVER BEND FORMATION)
-10 1 Q\ -90 A4 100/0.9®
T N\ T S T
A28 R R -0k " 601019 j#'
15 1 e Sat. 95 1 ' SR iHd
I o I I U N SN L er2 o8
4 /- - 982 1 o088 e PR 53 COASTAL PLAIN
102 | 108 SN I 6 [ 12 | 11 N sat. ool LIGHT GRAY, SILTY FINE TO COARSE
20 / 100 23 506
- -+ WOH | WOH [WOH | &0 Sat. - -+ 7 53— SAND (A-1-b) WITH SOME CEMENTED
+ \- - - + e 03+ SAND FRAGMENTS
+ .- ___ 20| + - ook RIVER BEND FORMATION
232 + 238 -\\- - T 7 7 COASTAL PLAIN SEDIMENTARY ROCK -103.2 + 1038 A SS9+ HAI(RDER DRILLING NOTED FR)OM
25 + 97T 4 o Sat. LIGHT GRAY, FRIABLE LIMESTONE WITH 105 + T 616 - @12 Sat. [6oor 101.4102.2'
- T SHELL FRAGMENTS - I SS9
T+ e (RIVER BEND FORMATION) T+ S essr
282 1 288 /.. -10821 1088 | IV IO I I Q9L 082 _ __ 1088
T+ 5| 3 1 é:- Sat. 1 60/0.1 ST T Te001® C COASTAL PLAIN SEDIMENTARY ROCK
-30 4 S -110 4 | 1107 LIGHT GRAY, FRIABLE TO MODERATELY 4443
il AN 4 o= T T T T T oooE — — INDURATED LIMESTONE — 3
+ AN + oot (RIVER BEND FORMATION)
| 000) L ARIVER BEND FORMATION) ]
-332 1 338 R -11321 1138 A SS9
T3 | 18 | 16 < 26 | 20 | 14 530 COASTAL PLAIN
.35 T @ Sat. 115 T SRR I +34‘ . Sat. 550F LIGHT GRAY, SILTY FINE TO COARSE
-+ -+ 000 1
7 029 SAND (A-1-b)
T R VA T : :: : eoor (RIVER BEND FORMATION)
-382 1 388 Tt A - -1182 11188 i i B T Ty oool -118.2 118.8
I B Sat. L 1 - - 7100/0.4 C COASTAL PLAIN SEDIMENTARY ROCK
-40 £ ‘34 L LIGHT GRA e AL PN COARSE -120 £ L LIGHT GRAY, FRIABLE TO MODERATELY
T T \j\ T i SAND (A-2-4) WITH SOME CEMENTED T T C (,'Q'}'\?EURRQEEB ,Eg”gﬁ;%’gﬁl)
432 1 438 s . . \ .. . SAND FRAGMENTS TO 43.8' 123211238 s - - @ | -123.2 123.8
1 9 15 22 N B Sat. N (RIVER BEND FORMATION) 1 60/0.0 60/0.0 r Boring Terminated with Standard
-45 - — - - Penetration Test Refusal at Elevation -123.2
1 AN i 1 L ft in LIMESTONE (RIVER BEND
+ .- L + L FORMATION)
-482 L 488 =5 > % - + -
50 I Sat. BT I C
532 | 538 i 1 L
I 27 | 45 [55/03 i 1 L
-55 I o I [
582 | 588 R IS, o i 1 L
-
e T |"[°]" e sat. Ly I o
1 \ i 1 L
+4 \ L +4 -
-632 £ 638 SRR B R - + -
65 T e o Sat. fir T o
1 o i 1 L
I S i I L
-682 4 688 ) L + L
70 T R R 1 Sat. iy T o
7
I A i I L
732 1 738 1 B T C
T S sa. [ I -




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 33 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B12-A STATION 33+41 OFFSET 30ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.5f1t TOTAL DEPTH 116.8 ft NORTHING 250,805 EASTING 2,436,553 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B12-A STATION 33+41 OFFSET 30ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.5f1t TOTAL DEPTH 116.8 ft NORTHING 250,805 EASTING 2,436,553 24 HR. N/M

DRILL RIGIHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015 | DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER B. FOWLER START DATE 11/11/15 COMP. DATE 11/13/15

| SURFACE WATER DEPTH 1.9ft

DRILLER B. FOWLER START DATE 11/11/15 COMP. DATE 11/13/15 SURFACE WATER DEPTH 1.9ft

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 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
0 B B N I I R e Match Line I R Y
18 T aa L 15 GROUND SURFACE 0.0 at1a T s04 e COASTAL PLAIN
L8 e e T E UNDIVIDED COASTAL PLAIN - e 7 GRAY-BROWN, SILTY FINE SAND (A-2-4)
T Q- - Sat. Bt DARK GRAY, SILTY FINE SAND (A-2-4) T 99 - RIVER BEND PoRa SR o
5 T \: - - WITH TRACE SHELL FRAGMENTS 85 T+ o ( ) (continued)
T \ — 855 840 === F = q00® B ——————————— 89
A5 F 50 4t AV C I 60/0.0 T 1 e i COASTAL PLAIN SEDIMENTARY ROCK ‘
I RN Sat. r I C GRAY, FRIABLE TO INDURATED
I 0. i I i LIMESTONE (RIVER BEND FORMATION)
-10 I ) r -90 I [
. K -909 | 894 i K
-116 T 101 S B B 100702 100029
1 Sl 2|1 fa::::::::::::::: Sat. i 1 L i
15 T . - 4s 130 95 T \RS-4, B
-+ i = DARK GRAY, SILTY CLAY (A-7-5) WITH -+ —
166 T 15.1 SRR - LITTLE FINE SAND 964 + 949 R -
_ T . .60/0.09 L
i 2 1 1 *2- Sat. r T 60/0.0 OO r
1+ SR L 195 189| | _ 1+ L
-20 + ‘\ =~ T "DARK GRAY, SILTY FINE SAND (A2-4) 100 + -
2216 T 20.1 - - - - WITH TRACE SHELL FRAGMENTS 1016 T100.1 o d -
+ T 1 | 4 &3 - Sat. L 225 21.0 T 60701 - -60/0.1 oy 016
T < F COASTAL PLAIN SEDIMENTARY ROCK T S - - COASTALPLAN :
-25 T RN i LIGHT GRAY, FRIABLE LIMESTONE WITH -105 I o3 GRAY, CEMENTED SAND AND SHELL
T N C SHELL FRAGMENTS T DR R ooo[-105.9 " “FRAGMENTS (A-1-b) 104.4
BT L2824 CUON| D i (RIVER BEND FORMATION) e T B N I A i \ (RIVER BEND FORMATION)
T N Sat. - T 50" {5010 - 1000.79 - COASTAL PLAIN SEDIMENTARY ROCK
30 T S - 110 T S - GRAY, FRIABLE TO MODERATELY
-+ \ = -+ — INDURATED LIMESTONE
317 T 302 [ - T - - (RIVER BEND FORMATION)
T 8 | 13 | 7 5\ . Sat - 4199 T - r
1 30 . at. L 1129 1 1114 A P L -113.3 111.8
I AN . 15 1 21 3% | . €73 T sat. B3TF COASTAL PLAIN
=35 -+ \\ L - -+ 1 oSO GRAY, FINE TO COARSE SANDY GRAVEL
ae7 a2 || N - T e 0SS s T eeToNE) P g
1 T St P Lo ey ETi837) _ _ (RVERBENDFORMATION) _ /1168
-40 T s E8es 380 T ' r COASTAL PLAIN SEDIMENTARY ROCK
T 7 - COASTAL PLAIN T - GRAY, FRIABLE AND MODERATELY
-41.7 T 402 S - GRAY-BROWN, SILTY FINE SAND (A-2-4) T C INDURATED LIMESTONE
T 121 14 1 10 T s Sat. i WITH TRACE GRAVEL T i (RIVER BEND FORMATION)
1 I - (RIVER BEND FORMATION) 1 L Boring Terminated at Elevation -118.3 ft in
-45 1 < L 4 L LIMESTONE (RIVER BEND FORMATION)
468 | 453 IR IR SR i 1 L
T 25 26 33 Neso . Sat. B T B
N
-50 I AN - I L
518 T 503 LN i 1 L
T 24 | 38 | 46 T e Sat. C 1 C
-55 I il I L I L
-
-568 1 553 I T C I C
1 6 6 8 . .Q14‘/ Sat. L 1 L
60 I N, C I '_
AY
-618 1 603 I N i I C
T 8 14 | 16 \30 ) Sat. i T i
-65 I A L I L
1 Y i 1 L
-66.9 654 oL SN | 1 |
T | 12 | 27 e Sat. r I C
w| I AN o I o
719 | 704 AR I | i I C
T 73 | 20 | 36 R Sat. C 1 i
1 I <, L 1 L
75 I / o I C
7 L
-769 | 754 R i T i
T 3 | 13 | 15 " |wso. Sat. i 1 i
-80 T /- 3 T C




NCDOT CORE DOUBLE B4929 _GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT SHEET 34 OF 70

CORE LOG

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS
SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B12-A STATION 33+41 OFFSET 30ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.5ft TOTAL DEPTH 116.8 ft NORTHING 250,805 EASTING 2,436,553 24 HR. N/M
DRILL RIGHAMMER EFF./DATE  MID6214 CME-45C 81% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autometic
DRILLER B. FOWLER START DATE 11/11/15 COMP. DATE 11/13/15 SURFACE WATER DEPTH 1.9ft
CORE SIZE NQ2 TOTAL RUN 25.0 ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sop REC R0 ] o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % : % % | G| ELEV.(ft) DEPTH (ft)
-85.9 Begin Coring @ 84.4 ft
859 [ 844 | 50 | 425/1.0 | (3.1) | (0.0) (16.7)[ (0.8) [ 859 COASTAL PLAIN SEDIMENTARY ROCK 844
T 1:58/1.0 | 62% | 0% 97% | 5% B GRAY, FRIABLE TO INDURATED LIMESTONE (RIVER BEND
T 2:09/1.0 B FORMATION)
-90 I 0:43/1.0 r RS-4: 91.6-91.9', qu=1,472 psi, RMR=10
2997 834 _1:17/1.0 L
I 50 [NeL9%0a a5 [ (05) L
+ 1°54/1.0 | 90% | 10% -
95 + 2:18/1.0 RS-4 -
=+ 2:1011.0 -
R4 189 A2’:46651b00 -
5.0 \W=60/0.0[ (3.4) [ (0.3) -
I i o o :
mEhr 3
-101.6 + 100. 2:23/1.0 -
TT 50 MR 22) [(00) " -103.1 101.6
1 0:14/1.0 | 44% | 0% (0.0) | (0.0) B33L COASTAL PLAIN
-105 1 8;8851 8 0% | 0% ool GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b) 1044
toesTi004| oo @500 \ CORBTAL PLAIN SEDIMENTARY ROCK am
-107.9 T 106.4 N=100/0.7 61% | 0%
50| 13910 | 35) | 0.0) GRAY, FRIABLE TO MODERATELY INDURATED LIMESTONE
110 1070 | 70% | 0% (RIVER BEND FORMATION)
0:35/1.0
0:18/1.0
4129 T 1114 1:10/1.0 113.3 111.8
15 N=73 B33 COASTAL PLAIN
- 550 GRAY, FINE TO COARSE SANDY GRAVEL (A-1-b) WITH TRACE SILT
333 (FRIABLE LIMESTONE)
220 M7S_ (RIVERBEND FORMATION) _ _ _ _ _ _ _ _ —116.0
IN=100/0.4 118, COASTAL PLAIN SEDIMENTARY ROCK 1168
GRAY, FRIABLE AND MODERATELY INDURATED LIMESTONE
(RIVER BEND FORMATION)

FORMATION)

Boring Terminated at Elevation -118.3 ft in LIMESTONE (RIVER BEND




SINCE

188]® SHEET 35

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B12-A: -L2- Station 33+41, 30’ LT

Begin Run 1 s

84.4 feet End Run1

| 84.4feet
’ Begin Run 2
89.9 feet

End Run 2

& | 94.9feet

Begin Run 3
95.1 feet

97.2 feet

End Run 3
100.1 feet
Begin Run 4
100.4 feet

97.2 feet

End Run 4
105.4 feet
Begin Run 5
106.4 feet

SCALE IN FEET

WBS No.: 40233.1.1 TIP No.: B-4929 February 2016
Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 36 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B13-B STATION 34+80 OFFSET 11 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -24ft TOTAL DEPTH 114.3 ft NORTHING 250,662 EASTING 2,436,528 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B13-B STATION 34+80 OFFSET 11 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -24ft TOTAL DEPTH 114.3 ft NORTHING 250,662 EASTING 2,436,528 24 HR. N/M

DRILL RIGIHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER B. FOWLER START DATE 11/10/15

COMP. DATE 11/11/15

| SURFACE WATER DEPTH 4.3ft

DRILLER B. FOWLER START DATE 11/10/15 COMP. DATE 11/11/15 SURFACE WATER DEPTH 4.3ft

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 0 SOIL AND ROCK DESCRIPTION
(0 0.5ft | 0.5ft | 0.5ft ! . ! NO. |/voll 6 | ELev. @ DEPTH (f) (0 0.5ft | 0.5ft | 0.5ft ! . ! NO. | ol
0 B B N I I R e Match Line | I Y
1 | -809 785 L 7/
27 taa [ 24 GROUND SURFACE 0.0 1 ] 8 [0 L. .Tﬁg
F—TWonl 2 | 2 I - R UNDIVIDED COASTAL PLAIN + - L
Q4 Sat. [oooof
5 T 4 - " Rsser DARK GRAY, FINE SAND (A-3) WITH 85 T B SO B EPSN 81.9
-+ bosd— TRACE SHELL FRAGMENTS N P COASTAL PLAIN SEDIMENTARY ROCK
63 1 39 SN oosel - AR - -60/00® L GRAY, FRIABLE TO INDURATED
T 6 | 11 | 11 - N sat. [;333 1 : B LIMESTONE (RIVER BEND FORMATION)
T G N T T
10 | 99 T 75 s D N -90 I r
5 7 Sat. [2559 910 886
1 I.G_' @ oo 1 60/0.1 : :ec_vop“ i
4 I oSk 34 1] 4
+ - = DARK GRAY, SILTY CLAY (A-7-5) WITH + =
15 | 149 T 125 i _ -95 T
T WOH[WOH[ 2 | g5~ Sat. §_ TRACE SHELL FRAGMENTS 951 [ 937 D B
1 \ . \_ 1 100/0. . 100/0.4 L
1 \ - NY es gy I R i -SOFT DRILLING NOTED FROM 95.8-97.1
20 | 100 T 175 A - - I COASTAL PLAIN SEDIMENTARY ROCK 100 + R
- 5T 5 %5 \ — LIGHT GRAY, FRIABLE LIMESTONE WITH -100.5F 98.1 —
+ . a2 | - Sat. SHELL FRAGMENTS T 100/0.5 : 100/0.5+
T+ SN - (RIVER BEND FORMATION) T+ SRR ZI#— q028 004
T TN T T 3N COASTAL PLAIN
25 | a9 T 225 R B C 105 | oo Tanan cool GRAY, CEMENTED SAND AND SHELL
1 20 | 26 |16 w42 sat. H{ T 2 | 22 [100/03 o 059 1064 FRAGMENTS (A-1-b) 104.0
I o I " 100/05® . \ (RIVER BEND FORMATION)
1 v L 1 . L COASTAL PLAIN SEDIMENTARY ROCK
%0 1 R 10 1 B T P I GRAY, FRIABLE AND MODERATELY
- s00loref L1 o / L - -110.3--107.9 L INDURATED LIMESTONE
4 - @2 - Sat. T 63 [37/0.4 N EEEEIEE ECEEEPIRN (PR § (RIVER BEND FORMATION)
T \- - - + | | bl Rl P26 _ _ _ ____ _ _ _ _ 1101
+ N\ + R O3k COASTAL PLAIN
35 | 50 T a0 R IR - 115 + S 530t GRAY, CEMENTED SAND AND SHELL
5T 75 T 29 \ sat Ao 28 s 539 FRAGMENTS (A-1-b)
T+ SRS 2% at. - T z Sat. [000F -1167 (RIVER BEND FORMATION) 1143
1 // | 384 36.0 T i Boring Terminated at Elevation -116.7 ft in
T R S — — — — — SEASTALPAN — — — — — =1 T C CEMENTED SAND AND SHELL
-40 | 40071 378 : , r BROWN AND GRAY, SILTY FINE SAND I [ FRAGMENTS (RIVER BEND FORMATION)
+ 9 8 3 - - Sat. - (A-2-4) WITH TRACE SHELL FRAGMENTS T -
T SN - AND GRAVEL T -
T+ NG - (RIVER BEND FORMATION) T -
-45 T N i T C
-456 7T 432 N | T —
T 19 [ 26 | 34 o TN Sat. - T+ -
1 60 L 1 L
1 . \.\ - 1 L
-50 T e i T i
-506 7T 482 N T T —
1 1126 [ % I -3 Sat. i 1 L
1 N B g C -HARD DRILLING NOTED FROM 57.6'-58.3' I L
2 R ST o I o
= -~
I mypnn L 1,22‘./: L Sat. L I L
1 S L 1 L
-60 I ] r I [
-60.7 1 583 ] K 1 K
T 6 | 6 | 15 s Sat. - T r
+4 .. \ - +4 -
-65 I ) L I L
-6568 | 634 L \ L | 1 |
T 3 [ 16 | 14 *30 e Sat. C T C
2| T AN o T o
-708 | 684 . i o | 1 |
T 2| 15 | 21 : *36 : Sat. i T C
1 o i 1 L
-75 I [ r I [
758 ] 734 A B T B
T 2 | 14 | 18 2 Sat. C T C
+4 /. - - +4 -
-80 T f - i T [




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 37 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B14-A STATION 36+38 OFFSET 25ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -12.0ft TOTAL DEPTH 109.7 ft NORTHING 250,516 EASTING 2,436,595 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B14-A STATION 36+38 OFFSET 25ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -120ft TOTAL DEPTH 109.7 ft NORTHING 250,516 EASTING 2,436,595 24 HR. N/M

DRILL RIGIHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER M. WIGGINS START DATE 11/04/15 COMP. DATE 11/06/15 | SURFACE WATER DEPTH 12.5ft

DRILLER M. WIGGINS START DATE 11/04/15 COMP. DATE 11/06/15 SURFACE WATER DEPTH 12.5ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 s 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
0 B B N I I R e Match Line | -
il L il LT
1 L 822 L 702 |
. T : o laaloa| | e g T s -
- -+ — : -+ 60/0.0 60/0.0. 898 COASTAL PLAIN SEDIMENTARY ROCK ~ /2°
T - T SR R SRR - GRAY, FRIABLE TO INDURATED
T - T S IR - LIMESTONE (RIVER BEND FORMATION)
. T r - 806 T 776 R -
10 - — 20 - 100/0. 100/0.4 —
T [ 120 GROUND SURFACE 0.0 I S C
135 + 15 N C UNDIVIDED COASTAL PLAIN 31 T a1t . -
B =6 1 6 Sl i GRAY, SILTY FINE SAND (A-2-4) WITH T 60/0.0 * 76000 i
-15 1 | @12 Sat. | TRACE SHELL FRAGMENTS -95 4 L
60 T 49 o I T . : :
1 5 5 3 .#g. . Sat. i 981 | 861 L S -98.1 86.1
1 Lo i T 45 [ 18 | 19 - P sat. B33 COASTAL PLAIN
-20 1 // R -Z_OAO___DA_RITG_RA Y SITRYCIAY (75 Wit H___&Q -100 4 . eSS GRAY, FINE TO COARSE SAND (A-1-b)
il . R , -7- il DR L RIVER BEND FORMATION
217 T 97 /. NJ SOME SHELL FRAGMENTS 1018 898 AR A W A o0r ( )
i WOH|WOH| 7| g/ - sat. NY T 25 | 30 | 15 : _\745 e sat. S99
- 4 . .. [oJele ¥
25 I N N 280 o 130 [-105 I | ST
I N LT C COASTAL PLAIN SEDIMENTARY ROCK T i T ool
AL LT N AR A LIGHT GRAY, FRIABLE LIMESTONE WITH 1070 950 i R B 099 -107.0 95.0
I R YT A R R Sat. i SHELL FRAGMENTS T [70070.2 o 1001029 H— -1074  COASTAL PLAIN SEDIMENTARY ROCK ___ %4
I N (RIVER BEND FORMATION) 1 A I L 1093 GRAY, MODERATELY INDURATED TO 973
-30 £ N L -110 =+ — 03— INDURATED LIMESTONE
312 | 192 N 4 R S3al -111.4 (RIVER BEND FORMATION) 99.4
T 23 [ 17 | 19 .\*36. Sat. B 120 24000 L e e | - | g 533 COASTAL PLAIN
T RN T - -%0 Sat. lpoot- GRAY, FINE TO COARSE SAND (A-1-b)
. T -l #E- 115 T © X oool (RIVER BEND FORMATION)
35 -+ \ -+ A ooo—
361 | 241 A :|$_ 1 N sgsts
-116.7 17104 7 000
T LELE] - 9 Sat. T [ 12 | %2 i sat. (335
T T i T i S ooor 88 _____ ____ ______ 16
-40 I YA o -120 I N il COASTAL PLAIN SEDIMENTARY ROCK
2111 291 7. 414 204 T - i_ 17 GRAY, MODERATELY INDURATED oo
1 e "3\3' i st _ DARKGRA?(%\]%TQI%SVWNSLTYHNE e 60/0.0 5000%] i \ (RIVERLBIIQA'\IJEE?'%EE/IATION)
1 N - SAND (A-2-4) WITH TRACE SHELL 4 - Boring Terminated with Standard
-45 -+ AN — FRAGMENTS AND GRAVEL —+ — Penetration Test Refusal at Elevation -121.7
=460 1 340 A A N - (RIVER BEND FORMATION) + - ft in LIMESTONE (RIVER BEND
T 5 | 23 | 32 \\55 o Sat. i I L FORMATION)
I No i I L
-50 T \ B T L
-50.7 387 7 X yE| \
T : Sat. i I C
1 | o2 B T B
I I A i I L
-55 I =~ C I [
-559 439 1 - 5 ) _/_,»_/_ | iR |
1 .@13- Sat. L 1 |
1 SN L 1 L
1 N L 1 L
-60 I r I [
-60.8 1 48 8 o | 1 |
T g [ 12 | 19 31 Sat. i + C
s [ . L s L
o | T /- o T o
669 ] 549 i - T :
i 10 6 | 13 .@19 - - Sat. i 1 L
4 R o 4 L
-70 I S r I [
1 N i 1 i
720 T 600 AR R ¥ C 1 L
T 4 | 27 | 32 TS Sat. i T C
-75 I I C I .
1 .. 7 L 1 L
771 | 651 R I L 1 i
T 0 | 12 | 15 Lo |f§7' : Sat. i I i
-80 T L B T i




NCDOT CORE DOUBLE B4929 _GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

SHEET 38 OF 70

CORE LOG

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B14-A STATION 36+38 OFFSET 25ftLT ALIGNMENT  -L2- 0 HR. N/M
COLLARELEV. -120ft TOTAL DEPTH 109.7 ft NORTHING 250,516 EASTING 2,436,595 24 HR. N/M

DRILL RIGHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER M. WIGGINS

START DATE 11/04/15

COMP. DATE 11/06/15

SURFACE WATER DEPTH 12.5ft

CORE SIZE NQ

TOTALRUN 17.0 ft

RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Soup REC R0 ] o DESCRIPTION AND REMARKS
() (Minfft) | % | % : % | % | G| ELEV. () DEPTH (f)
| -84:6 Begin Coring @ 72.6 ft
BIB— 726 | 50 | 2:2411.0 | (4.2) | (0.0) (11.9)[ (0.6) ~ 846 COASTAL PLAIN SEDIMENTARY ROCK 726
T 3:05/1.0 | 84% | 0% 88% | 4% - GRAY, FRIABLE TO INDURATED LIMESTONE (RIVER BEND
T 2:10/1.0 - FORMATION)
T 0:55/1.0 3
o0 | BRE TG | jodung N
1 30 [Nroyr s’ 29| (06) L
1 2:13/1.0 | 97% | 20% L
931 T 81.1 2:16/1.0 L
o 5.0 I\2/:061(3/10b0 (4.8)](0.0) L
- . . 0, 0,
T:15/1.0 | 96% | 0% —
18710 I
-98.1 | 86.1 1:31/1.0 [ -98.1 86.1
N=37 e COASTAL PLAIN
-100 050 GRAY, FINE TO COARSE SAND (A-1-b)
333 (RIVER BEND FORMATION)
N=45 230"
OO O
000
-105 533
000
-107.4 95.4 000" -107.0 95.0
- 70 N:1990.4 5 [ 0.0) @9 | 0.0 1 74 COASTAL PLAIN SEDIMENTARY ROCK 95.4
110 020010 | 48% | 0% 100%| 0% |1t 1093 GRAY, MODERATELY INDURATED TO INDURATED LIMESTONE 97.3
0:37/1.0 ©.0) | 0.0) 853 (RIVER BEND FORMATION)
-111.4 1 99.4 1:25/1.0 0% | 0% 290 -1114 COASTAL PLAIN 994
N=40 —= =339 GRAY, FINE TO COARSE SAND (A-1-b)
29 (RIVER BEND FORMATION)
15 88
000
(oJeJe!
N=54 023
ooo” 1188 o 10e8|
-120 COASTAL PLAIN SEDIMENTARY ROCK
GRAY, MODERATELY INDURATED LIMESTONE
N=60/0.0 121.7 (RIVER BEND FORMATION) - 109.7]

Boring Terminated with Standard Penetration Test Refusal at Elevation
-121.7 ft in LIMESTONE (RIVER BEND FORMATION)




SINCE

188]® SHEET 39

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B14-A: -L2- Station 36+38, 25’ LT

BeginRun1l = /=
72.6 feet '
End Run 1
77.6 feet
Begin Run 2
78.1 feet End Run 2 &
=== Begin Run 3
81.1 feet
83.2 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
End Run 3
86.1 feet
Begin Run 4
95.4 feet
99.4 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
WBS No.: 40233.1.1 TIP No.: B-4929 February 2016

Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 40 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B14-B STATION 36+25 OFFSET 26 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -11.1ft TOTAL DEPTH 133.6 ft NORTHING 250,515 EASTING 2,436,542 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B14-B STATION 36+25 OFFSET 26 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -11.1ft TOTAL DEPTH 133.6 ft NORTHING 250,515 EASTING 2,436,542 24 HR. N/M

DRILL RIGIHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER M. WIGGINS

START DATE 10/26/15

COMP. DATE 10/30/15

| SURFACE WATER DEPTH 11.4ft

DRILLER M. WIGGINS

START DATE 10/26/15

COMP. DATE 10/30/15

SURFACE WATER DEPTH 11.4ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 s 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
0 B B N I I R e Match Line . -
1 L 1 L) COASTAL PLAIN
1 - 816 T 705 | —t T DARK GRAY, SILTY FINE SAND WITH
1 B 1 Y i Sat. TRACE SHELL FRAGMENTS
5 1 B o5 1 - (RIVER BEND FORMATION) (continued)
T L 863 + 752 ST T T T4 COASTAL PLAIN SEDIMENTARY ROCK
I i T 6070.1 . .60/0.1 L GRAY, MODERATELY INDURATED TO
1 L 1 - FRIABLE LIMESTONE (RIVER BEND
10 + - 90 + - FORMATION)
112 104 =il GROUND SURFACE 0.0 + cee - -SOFT DRILLING NOTED FROM 88.9'-90.2"
T 1 1 3 . Sat C UNDIVIDED COASTAL PLAIN T L
7 ) o GRAY, ST FINE SAND (A 2.4 WITH 20 27 7Tals + -THIN LAYERS OF HARDER AND SOFTER
137 T 26 S == TRACE SHELL FRAGMENTS T T 6070.1 - - 60/0.1 - DRILLING NOTED FROM 90.2-91.0'
) T WOR|WOR|WOR| J/- - - - - « — — JRACE SHELL FRAGMENTS _ __ . T
15 —+ ®0 Sat. L DARK GRAY, SILTY CLAY (A-7-6) WITH 95 -+ —
+ \\- - - - TRACE SHELL FRAGMENTS + R
1741 T 60 9 9 3 : ;;2: Sat [ -18.0 6.9 -976 T 865 S T -
1 g : N GRAY, SILTY FINE SAND (A-2-4) WITH T - ) jog/ogT C
-20 1 ) B TRACE SHELL FRAGMENTS -100 4
1 g 21 ______ 100 1 . L
o4 L 113 /- B DARK GRAY, SILTY CLAY (A-7-6) WITH 14l 913 L
T 3 2 1 ./3 .. Sat B TRACE SHELL FRAGMENTS AND T H00/0.2 . 100/0.2 B
1 3 . : N ORGANICS 1 .
2 —+ A oy ol P2 —+ CToss_ o
T NE 21 __________ 150 1 ey COASTAL PLAIN
N COASTAL PLAIN SEDIMENTARY ROCK 560
274 + 163 - - - - - -107.3 4+ 96.2 -
T 77175 TN LIGHT GRAY, FRIABLE LIMESTONE WITH T 6 [ 19 {10002 R Sat. BoL -oss  CRAY, CEMENTED SAND AND SHELL 972
R” Sat. SHELL FRAGMENTS 100/0.29 FRAGMENTS (A-1-b)
30 T N - (RIVER BEND FORMATION) 110 T - 10000. 110 \ (RIVER BEND FORMATION) [ gon
T 1 T > 500l - — — —| COASTAL PLAIN SEDIMENTARY ROCK = |
4 P 4 - - g - _|
=316 T 205 B o e AL B 112311012 N IR S 333 | GRAY, MODERATELY INDURATED TO |
T N Sat. B T 3 T30 [ 2 N PPt sat. BSSE | FRIABLE LIMESTONE |
1 - - 1 Y s " loool | _ _(RIVERBEND FORMATION) __ __ |
-35 4 " L -115 4 S 339 COASTAL PLAIN
266 T 055 a4 1 R ooo+ GRAY, FINE TO COARSE SAND (A-1-b)
¥ 4| 17 | 2 RSN Sat - -117.5 T 106.4 RN VA ooor WITH LITTLE CEMENTED SAND AND
+ . .38, at 01 280 + 0 | 12 | 11 R sat. 1939F SHELL FRAGMENTS
%0 1 // .. 2L s ETET ———— — 29 |20 1 S ooor (RIVER BEND FORMATION)
416+ 208 - - L DARK GRAY, SILTY FINE SAND WITH 1 1 pool 210 _ _ __ ____ ________ 1099
= + 5 o 8 o | TRACE SHELL FRAGMENTS 1 . 1 | COASTAL PLAIN SEDIMENTARY ROCK
1 (30 . Sat. B (RIVER BEND FORMATION) 1228 L1117 Y GRAY, MODERATELY INDURATED TO
I - C I 60/0.1 . 6. :¢_ FRIABLE LIMESTONE
-45 4 \ L -125 4 RIVER BEND FORMATION
AY
465 T 354 SN - - N 1 .. L -SOFT DRILLING NOTED FROM
T 2 | 21 | 26 - \.\47- . Sat L a0t 1160 C e 116.7-116.9', 120.3-120.6', AND
T SN i R o 0629 Sl 12131233
-50 I [ -130 I [
-515 T 404 - \\- - - T
T 19 | 27 | 32 | s Sat. L 1 j#—
T ) / I~ 1337171226 00703
-65 I i o 135 I K " i0002® BE
4 4 | 4 [ b 10 1249
569 T 458 o //_ B I R 3N COASTAL PLAIN
T 5 | 17 | 20 o Sat. i 384 41073 ) Soa GRAY, FINE TO COARSE SAND (A-1-b)
1 R B T 6 37 | 28 b sat. ook WITH LITTLE CEMENTED SAND AND
-60 4 I L -140 4 65 " 183o- SHELL FRAGMENTS
1 I i 1 A A ool (RIVER BEND FORMATION)
622 1 511 R [ L 1 IS 3S9F
+ 14 [ 17 | 20 - $a37- Sat. L -1432 £ 1321 S| e ooot
37 2 [ 10 | 14 - 000
65 T sl - T N Sat. o0 -144.7 1336
T T — T — Boring Terminated at Elevation -144.7 ft in
669 1 558 T r I C SAND (RIVER BEND FORMATION)
T 4|17 | 19 " e Sat. i T C
| T 1 o T o
719 ] 608 Sl C I C
T | 15 | 21 ) *36 ) Sat. r I C
-75 I A - I -
767 T 656 A r T r
T B3 18 | 24 .- ) Sat - T -
1 .. 42 at. | 4 L
-80 T R C T C




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 41 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B15-A STATION 37+86 OFFSET 46 ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -15.7ft TOTAL DEPTH 116.0 ft NORTHING 250,385 EASTING 2,436,660 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B15-A STATION 37+86 OFFSET 46 ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -15.7ft TOTAL DEPTH 116.0 ft NORTHING 250,385 EASTING 2,436,660 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER B. FOWLER START DATE 10/15/15 COMP. DATE 10/16/15 | SURFACE WATER DEPTH 15.4ft

DRILLER B. FOWLER

START DATE 10/15/15

COMP. DATE 10/16/15

SURFACE WATER DEPTH 15.4ft

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 cou . 25 ows 5 0 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH ow cou . 25 ows 5 o0 5 100 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5% | 0.5 : ! ! NO. | ol 6 | eev. DEPTH (ft) ) 0.5ft | 0.5ft | 0.5t ! ! ! No. |wvoil o
-5 B 8 | | |1 1 1 Match Line I R I
1 L 1 SS9 LIGHT GRAY, CEMENTED SAND (A-1-a)
T - -872 4 715 P 888_ 87.7 FRIABLE ) 720
1 L T 47 fi00/0.2 -~ 1000.2® B4\ _(RIVER BEND FORVATION) (continued) ,—=3
10 4 L % 4 L COASTAL PLAIN SEDIMENTARY ROCK
-+ — -+ #l:— GRAY, MODERATELY INDURATED
+ - + LIMESTONE WITH TRACE TO SOME
T - -923 + 76.6 | ST § - FRIABLE CEMENTED SAND FRAGMENTS
+ - + 100/0.2 - 100/0.2 # (RIVER BEND FORMATION)
o T 157 GROUND SURFACE oo =2 + THIN LAYERS OF HARDER AND SOFTER
T T 3 T 32 - cat i UNDIVIDED COASTAL PLAIN T S Zl#- DRILLING NOTED FROM 72-76.6'
T &5 - at. - GRAY TO DARK GRAY, SILTY FINE TO -975 T 818 Co -SOFT DRILLING NOTED FROM 77.9-79.1'
102 ] ag N C COARSE SAND (A-2-4) WITH TRACE I 100/0. : _109/0;4+ #E' -HARD DRILLING NOTED FROM 79.1'-80.3'
-20 -+ & 170 \ r SHELL FRAGMENTS AND TRACE TO -100 I :¢_ -SOFT DRILLING NOTED FROM 80.3-81.8'
T 16 Sat. N LITTLE CEMENTED SAND FRAGMENTS T -THIN LAYERS OF HARDER AND SOFTER
oo | a5 S C I T #E_ DRILLING NOTED FROM 83.1'-86.9' AND
I 7 4 [ 1 ‘/ L Sat i 0261 869 4o : FROM 87.4-92.2'
4 o~ - ' L 4 y 100059 :¢_ -SOFT DRILLING NOTED FROM 93.6-94.9'
-25 I < r -105 I
41 N - - L 41 . .. *E_
S R e 7 S T, i 1079 922 : o
I i sat i 57 |43/0.1 . 00/0.6® i_ 109.3 936
T - R r T e 2 T B S .~ S QL
-30 4 / L -110 4 " 0So COASTAL PLAIN
o T 164 . /-/- . L 517 16.0 4 9 oot LIGHT GRAY, FRIABLE CEMENTED SAND
= 8 15 [ 715 o Sat ¥ COASTAL PLAIN SEDIMENTARY ROCK 1128 7T 971 1 oo FRAGMENTS AND COARSE SAND (A-1-b)
T f3° : : LIGHT GRAY, FRIABLE LIMESTONE WITH T 77 Y I ) e sat. |50 (RIVER BEND FORMATION)
-35 I [ #E' SHELL FRAGMENTS -115 I o 039
T — :¢_ (RIVER BEND FORMATION) T A o0
369 T 212 I T N N
11 15 13 Sat. -1178 | 1021 7 (oeTel
I 28- i T 410 | 14 o oo
0 I i 120 il Y 7 S B Sat- ool w194 _ _ __ _ _ __ ____ __ __ 1037
- =+ \ - - =+ I COASTAL PLAIN SEDIMENTARY ROCK
418 T 261 N\ - M7 ___ 2y T .- - GRAY, MODERATELY INDURATED
T T | 16 | 23 : '\.'39' Sat i COASTAL PLAIN 12261 106.9 e LIMESTONE
T : ' r DARK GRAY, SILTY FINE SAND (A-2-4) T 60/0.1 -60/0.1 - (RIVER BEND FORMATION)
45 T R N B (RIVER BEND FORMATION) 125 T T -SOFTER DRILLING NOTED FROM
T < — - - 107.8-108.8'
AB8 LA s RN s B 1974+ 1117 B P AP D - 1274 11.7
1 .. "77. . at. L T 4 [ 9 [ 10 N E T Sat. COASTAL PLAIN
50 T S SR - 130 T S T—= | LIGHT GRAY, SILTY FINE TO COARSE
-+ ; - -+ =TI SAND (A-2S-QNVE\)/|;EAT§G$TCSEMENTED
- T y B -1317T1160 N T~ -131.7 116.0
e I 72 o e - sat - ¥ 60/0.0 60/0.09" = \ (RIVER BEND FORMATION) i
1 /’ 59 ' i 1 r Boring Terminated with Standard
-55 1 , | 1 | Penetration Test Refusal at Elevation -131.7
1 ./ i 1 C ft on LIMESTONE (RIVER BEND
5690 T 412 A i T C FORMATION)
T 26 | 26 | 25 o Sat. r I C
e | T v o T -
1 ./ i 1 L
-61.9 46 2 L. . | 1 |
T 2 [ 72 | 19 (3 ! Sat. r 1 i
-65 I Y - I L
69 ] 512 N [ I -
T 0 [ 17 | 23 D Sat. C 1 i
-70 I Y . I L
1 SN i 1 L
-72.1 564 - .. » 4 L
T 16 | 23 | 30 L. \f53' .. Sat. L T i
-75 I T - I L
-770 613 ... Y | 4 -
T 6 22 | & : D e Sat. i T C
1 . I £ [ -79.2 63.5 1 L
-80 I === r I C
1 | i 1 L
-82 1 664 b » 4 L
—+ 3 2 3 [ 15 Sat. o —+ -
-85 T l_ I I L [ -84.8 69.1 T B




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 42 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B15-B STATION 37+83 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -150ft TOTAL DEPTH 133.0 ft NORTHING 250,364 EASTING 2,436,596 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B15-B STATION 37+83 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -150ft TOTAL DEPTH 133.0 ft NORTHING 250,364 EASTING 2,436,596 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER B. FOWLER

START DATE 10/19/15

COMP. DATE 10/22/15

| SURFACE WATER DEPTH 14.5ft

DRILLER B. FOWLER

START DATE 10/19/15

COMP. DATE 10/22/15

SURFACE WATER DEPTH 14.5ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV ELev PEETH v 0 SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprin] | | @ | [ ost | ost | ost | [0 25 50 75 100 | NO. [ Aol o
-15 -15.0 GROUND SURFACE ool o5 | | | | A 1 Match Line I R Y
159 | 09 T .. UNDIVIDED COASTAL PLAIN -96.0 | 810 . COASTAL PLAIN SEDIMENTARY ROCK
1 3 5 2 &7 . . Sat. DARK GRAY, SILTY FINE SAND (A-2-4) T 00/0.3 © 100/0.39 GRAY, FRIABLE TO INDURATED
1 SN WITH LITTLE SHELL FRAGMENTS 1 . B LIMESTONE (RIVER BEND FORMATION)
20l -te6fasf L f]-- \ -100 1 #E_ (continued)
T .7 Sat. | 21.0 6.0 1 L 1016 6.6
Y i B DARK GRAY, SILTY CLAY (A-7-5) WITH 1016 T 866 TR : + r ot -
B WOH[WOH[ T | 1/. . sat §_ TRACE SHELL FRAGMENTS T & © 100/0.5
-25 I - \'_ -105 I o i
T ~. | .. .. N 260 _ _________________ 110 T -
T N B COASTAL PLAIN SEDIMENTARY ROCK T L.
ragiat |1 N sat LIGHT GRAY, FRIABLE LIMESTONE WITH AOLSF 28 0 o ] 1082 932
1 N S Gl SHELL FRAGMENTS I . 100/0.2 B33F COASTAL PLAIN
-30 1 / (RIVER BEND FORMATION) -110 A4 = oo0l— GRAY, FINE TO COARSE SAND (A-1-b)
1 ol L 1 R R Sk WITH TRACE GRAVEL AND SHELL
323 4+ 173 N VA 11267+ 974 I 23S+ FRAGMENTS
T 7 [ 12 | 12 R Sat. L T 7T 11 e T sat. [BSSF (RIVER BEND FORMATION)
-35 T N -115 T i o ool
T \ — T OOO—
ar2 L o9 L 1 §§§_
T T I 1177171027 T T B
T mlpmue *32- - Sat. + 2 | 18 fi0070. N RN R | - 9SSt 1187 103.7
-40 T R i -120 T T " 100049 F 1795  COASTAL PLAIN SEDIMENTARY ROCK __ 104.5
T N «o 260 T RS2 B GRAY, MODERATELY INDURATED TO
421 | 271 e N COASTAL PLAIN I — B INDURATED LIMESTONE
T 6 | 11 | 13 P Sat. B GRAY-BROWN, SILTY FINE SAND (A-2-4) T B (RIVER BEND FORMATION)
1 i B WITH TRACE SHELL AND CEMENTED 1 i
-45 4 AN | SAND FRAGMENTS -125 4 L
1 A L (RIVER BEND FORMATION) 1 N \RS-3, L
-47 1 321 Y P | 4 .. R L
T 17 | 25 | 29 o o - Sat. B T R R P A -128.0 113.0
T . \T o B -1290 1140 I 1290 COASTAL PLAIN 1140
-50 1 } L -130 £ 2 6 | 17 +2u $S-31 | 29% GRAY, CLAYEY FINE TO COARSE SANDY
1 T L 1313+ 1163 ol 41313 SILT (A-4) WITH TRACE GRAVEL AND 116.3
s20 Lazot Lo | o . oL B I 6070.0 R =T T 600,09 SHELL FRAGMENTS
1 .. )56 .. Sat. L 1 Ce e L (RIVER BEND FORMATION)
55 T D - 135 T COASTAL PLAIN SEDIMENTARY ROCK
T P — T — GRAY, MODERATELY INDURATED TO
569 ] 419 R [ K I L 137.3 INDURATED LIMESTONE 122.3
T 7 6 8 e Sat. i T r==Ts== === (RIVER BEND FORMATION)
1 NN B 1 1. COASTAL PLAIN
-60 1 N - -140 I H GRAY, SILTY FINE TO COARSE SAND
1o T 40 N- - - i 14131 1263 1' . 1413 (A-2-4) WITH TRACE SHELL FRAGMENTS  126.3
T T e }‘635 at - 1 5 | 15 | 16 ¢ Sat. (RIVER BEND FORMATION)
4 - . » 4 ..
-65 1 ,,/ o -145 1 |
T SR AR - -146.5 11315 1-
o0 1 S R I . s Sat. C T S I S [ Sat. |; -148.0 133.0
1 CIN - | 1 | Boring Terminated at Elevation -148.0 ft in
-70 I N C I L SAND (RIVER BEND FORMATION)
712 | 562 SN L 1 L
T 8§ | 20 | 26 - Nads Sat. i 1 i
I A K I L
-75 1 o 1 C
-7162 4 612 7 = % - - e e - + L
T P Sat. [ T i
1 id i 1 i
-80 1 . 1 C
-812 {4 662 B ¢ - + L
I Z 5 | 10 - o7t Sat. N 1 B
1 N VR A IR P [ 840 _ _ _ __ _ __ ___ _______ 690 1 i
-85 I — COASTAL PLAIN SEDIMENTARY ROCK I L
.859 1 709 - s000® GRAY, FRIABLE TO INDURATED 1 L
1 60/0.0 | Lo :¢_ LIMESTONE (RIVER BEND FORMATION) 1 B
-90 I RS-1 S I C
911 1 761 . L -91.1 76.1 1 K
T 66 34/0.2 - 100/0.7® T -
95 T —- T C




NCDOT CORE DOUBLE B4929 _GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 43 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS
SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B15-B STATION 37+83 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -15.0ft TOTAL DEPTH 133.0 ft NORTHING 250,364 EASTING 2,436,596 24 HR. N/M
DRILL RIGHAMMER EFF/DATE  MID5152 D-25 79% 07/30/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autormetic
DRILLER B. FOWLER START DATE 10/19/15 COMP. DATE 10/22/15 SURFACE WATER DEPTH 14.5ft
CORE SIZE NQ TOTAL RUN 295t
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ'gp' REC R0 ] o DESCRIPTION AND REMARKS
() (Minfft) | % | % : % | % | G| ELEV. () DEPTH (f)
-86.1 Begin Coring @ 71.1 ft
861 | 71.1 | 5.0 | 2:05/1.0 | (3.8) | (0.8) (3.8) | (0.8) #E_ COASTAL PLAIN SEDIMENTARY ROCK (confinued)
I 2:24/10 | 76% | 16% 76% | 16% GRAY, FRIABLE TO MODERATELY INDURATED LIMESTONE (RIVER
I 1:57/1.0 L BEND FORMATION)
-90 o117 761 (1) gg;ﬂ-g _RS-1 o RS-1: 73.9-74.2', qu=1,403 psi, RMR=9, ROCK TYPE =A o
1 IN=100/0.7 E_
-95 I L
-96.6 T 81.6 o -
+ 50 %% B3 (05 (3.3) | (0.5) I+
T+ 1:37/1.0 | 66% | 10% 66% | 10%
-100 T 0:21/1.0 B
- 0:15/1.0
-101.6 T 86.6 0:40/1.0 - -101.6 86.6
T+ IN=100/0.5 '
-105 I [
I - [ -108.2 93.2
I N=100/0.2 N COASTAL PLAIN
-110 I S GRAY, FINE TO COARSE SAND (A-1-b) WITH TRACE GRAVEL AND
1 Sk SHELL FRAGMENTS
+ 0o (RIVER BEND FORMATION)
T+ N=25 oot
4 OO0
-115 500
-T [OOO—
1 OO0
+ oo
T IN=100/0.4 B39 -118.7 103.7
120 | 119511045 o 2o | 5 |0 X RRCED [L_F 1195 COASTAL PLAIN SEDIMENTARY ROCK T04.5
42151 P ee | e ' RS2 ' : N GRAY, MODERATELY INDURATED TO INDURATED LIMESTONE
1210 11008 1302101 76% | 20% == 7% | 1% [T p (RIVER BEND FORMATION)
1 | 15610 (4.4) | (0.4) L RS-2:105.1'-105.4', qu=2,717 psi, RMR=10
s 1 19610 | 88% | 8% C RS-3: 109.9-110.2', qu=5,422 psi, RMR=12
- T 4:42/1.0 RS3 —
-126.5 + 111.5 3:58/1.0 = -
+ 25 | 2:40005 | (0.8) [ (03) 1280 130
-129.0 T 114.0 59418 | 32% | 12% 0.0) [ (0.0) COASTAL PLAIN T14.0
-130 I N=23 SS-31 |\ 0% f\ 0% GRAY, CLAYEY FINE TO COARSE SANDY SILT (A-4) WITH TRACE
-131.3 1 116.3 GRAVEL AND SHELL FRAGMENTS 1163
I 50 |N=60/0.0 (3.8) [ (0.3) @8) ] (0.8) \ (RIVER BEND FORMATION)
T 35018 | 76% | 6% 80% | 13% [T COASTAL PLAIN SEDIMENTARY ROCK
135 T 3:06/1.0 GRAY, MODERATELY INDURATED TO INDURATED LIMESTONE
136311213 %gggﬂ-g — (RIVER BEND FORMATION)
T 50 | 1:13M.0 | (1.0) | (0.5) -137.3 1223
1 0:17/1.0 | 20% | 10% (0.0) | (0.0) COASTAL PLAIN
140 1 8:?6;:: .g 0% | 0% | GRAY, SILTY FINE TO COARSE SAND (A-2-4) WITH TRACE SHELL
- 4 1501, FRAGMENTS
-141.3 1 126.3 0/;][4_&2]10 -141.3 (RIVER BEND FORMATION) 126.3
-145 I
T N=31 133.0
1 L Boring Terminated at Elevation -148.0 ft in SAND (RIVER BEND
1 L FORMATION)




SINCE

1881

SHEET 44

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B15-B: -L2- Station 37+83, 21’ RT

BeginRunl Begin R 6%
71.1feet & €EIN RUN b «
i 116.3 feet
! 4
1 End Run 1
B ;:5 1 ;::;t End Run 6
i : ' 121.3 feet
Begin Run2 | ‘
81.6 feet | Begin Run 7 End Run 7
! 121.3 feet | 126.3 feet
'L End Run 2
i 86.6 feet
0.0 0.2 0.4 06 08 1.0 1.2 1.4 1.6 1.8 20
| : : : : : | | | | | 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 16 1.8 2.0
SCALE IN FEET
Begin Run 3 End Run 3
104.5 106.5 feet
BeginRun4
106.5 g
End Run4 &
Begin Run 5 —
111.5 feet End Run 5
114.0 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
WBS No.: 40233.1.1 TIP No.: B-4929 February 2016

Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach

Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 45 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B16-B STATION 39+34 OFFSET 20 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -2.7ft TOTAL DEPTH 115.2 ft NORTHING 250,225 EASTING 2,436,660 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B16-B STATION 39+34 OFFSET 20 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -2.7ft TOTAL DEPTH 115.2 ft NORTHING 250,225 EASTING 2,436,660 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  MID5152 D-25 79% 07/30/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER B. FOWLER START DATE 10/12/15 COMP. DATE 10/14/15 | SURFACE WATER DEPTH 3.8ft

DRILLER B. FOWLER START DATE 10/12/15 COMP. DATE 10/14/15 SURFACE WATER DEPTH 3.8ft

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 o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(0 0.5t | 0.5t | 0.5ft ! . ! NO. |/voll 6 | ELev. @ DEPTH (f) (0 0.5t | 0.5t | 0.5ft ! . ! NO. | ol
5 B 75 Match Line | I Y
T C =759 | 7370 A COASTAL PLAIN
1 B 1 0] 1115 s .. Sat. DARK GRAY, SILTY FINE SAND (A-2-4)
1 B 1 Y S WITH TRACE CEMENTED SAND
1 L 1 v FRAGMENTS
0 £ L -80 4 / (RIVER BEND FORMATION) (continued)
T C -81.0 | 783 . .
o8 T 01 - 27 GROUND SURFACE 0.0 + 5 5 0 - @15 Sat.
T WOH|WOH| 1 *1' - Sat. i UNDIVIDED COASTAL PLAIN T T I DR PR 89 a1
5 I o [ DARK GRAY, FINE SANDY SILTY CLAY -85 I s ) ) — COASTAL PLAIN SEDIMENTARY ROCK
a0 1 as — N (A-7-6) -850 8392 — ® B LIGHT GRAY, MODERATELY INDURATED
T WOH [WOH |[WOH | { .. - Sat N 1 60/0.0 . (6000 i TO INDURATED LIMESTONE (RIVER
1 - : B 1 C BEND FORMATION)
-10 I \\' - -90 I r -THIN LAYERS OF HARDER AND SOFTER
1 SN\ - B 1 i DRILLING NOTED FROM 86.4' to 89.1'
STATINECY S N R - L 126 0.9 R e TR i L -SOFTER DRILLING NOTED FROM 97.3' to
+ - 7 Sat. [ GRAY, SILTY FINE TO COARSE SAND T - 10005 - 98.7 ,
15 T ] o (A-2-4) WITH TRACE SHELL FRAGMENTS 95 + o -HARDER DRlLLIN%gNgTED FROM 98.7' to
1 / L 1 L _
-163 1 136 - 1 L
-96.9 94 2
I 3 3 7 ) {19 ) Sat. i T 60/0.1 : :6(_)/0;1“ i
2| I L o 10| T o
1
-213 4+ 186 - - - - - =+ TR -
1 10197 992 S D A A9 992
T S e Sat. fiir T % [ 18 | 20 s Sat COASTAL PLAIN
1 N i T AR GRAY, SILTY FINE TO COARSE SAND
25 T N r -105 T 3 (A-2-4) WITH SOME CEMENTED SAND
266 T 239 .- - i 1 S| - AND SHELL FRAGMENTS
=208 1 7 146 N L 76 249 -106.9 | 1042 NG (RIVER BEND FORMATION)
47 Sat. 27 - 8 9 [ 62 o7 Sat -107.9 105.2
T S/ B COASTAL PLAIN SEDIMENTARY ROCK T c / } LIGHT GRAY, CEMENTED SAND (A-1-a)
-30 __: 7 __ LIGHT GRAY, FRIABLE LIMESTONE WITH -110 __: e - (RIVER BEND FORMATION)
=311 | 284 e L SHELL FRAGMENTS 1 |7 1085
T 2 [ 14 | 16 .go o Sat. C (RIVER BEND FORMATION) e L 10aa 1, 7" N o I R STV AINE TOToRRRE — 2
1 N - i = O A Y Ny sat SAND (A-2-4) WITH SOME CEMENTED
3 1 SN n 15 1 . /47 .. : SAND FRAGMENTS
- as1 T ana X - —+ - s (RIVER BEND FORMATION)
= TR BN - -1164 +1137 -2
18 22 | 24 \ v
1 et sat. i T wipwpm | @2 Sat. -117.9 115.2
1 ././ . 1 | Boring Terminated at Elevation -117.9 ft in
-40 1 , L a0 580 T r SAND (RIVER BEND FORMATION)
-412-- ’%85 13 9 16 ° /- ° B ________c()_AgrxLFLilN________ T r
T - 0’2\5 - Sat. B DARK GRAY, SILTY FINE SAND (A-2-4) T r
T TIONO i WITH TRACE CEMENTED SAND I C
45 I N C FRAGMENTS I [
461 | 434 Ne . .. B (RIVER BEND FORMATION) T C
T 8 | 29 | 32 _\?6 . Sat. B T B
so| T s o T o
-51.0 | 483 R B 1 K
T 7 29 | 35 T _)6 . sat. [T I r
4 . 2N L 4 L
1 2 B 1 B
-55 I s [ I [
-56.0 533 _/_/_ . | 4 -
T 19 | 12 | 16 o Sat. r T C
- \ - - - - -
-60 I A - I -
-61.0 | 583 LN B 1 K
T B | 21 | 18 o >39‘ Sat. r T C
I A i I C
-65 T / B T B
-66.0 63.3 N N 1 |
+4 3 5 13 . "18 - Sat. - 4 L
-+ - .\‘ - L -+ -
-70 I N - I L
=709 | 682 RN B 1 r
T T 15 | 21 o Sat. C 1 C
4 - / - - 4 L
75 T 1 B T i




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 46 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B17-A STATION 40+77 OFFSET 28 ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.4ft TOTAL DEPTH 115.6 ft NORTHING 250,126 EASTING 2,436,774 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B17-A STATION 40+77 OFFSET 28ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.4ft TOTAL DEPTH 115.6 ft NORTHING 250,126 EASTING 2,436,774 24 HR. N/M

DRILL RIGIHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  MID6214 CME-45C 81% 07/31/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER B. FOWLER

START DATE 11/17/15

COMP. DATE 11/18/15

| SURFACE WATER DEPTH 1.4ft

DRILLER B. FOWLER

START DATE 11/17/15

COMP. DATE 11/18/15

SURFACE WATER DEPTH 1.4ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
5 B 75 Match Line I R Y
T B T AR COASTAL PLAIN
T B MB6 T TR2 4 ot o GRAY-BROWN, SILTY FINE SAND (A-2-4)
1 B 1 @30 | . Sat. WITH TRACE CEMENTED SAND
1 B 1 /... FRAGMENTS
0 1 L -80 4 ' (RIVER BEND FORMATION) (continued)
14 1 00 L 14 GROUND SURFACE 0.0 816 + a0 L
T WOH[WOH|WOH | g5 - - Sat. [T UNDIVIDED COASTAL PLAIN T 8| 8 [ 15 T gy Sat
+ - - GRAY, SILTY FINE SAND (A-2-4) WITH a1 T anz . f S .- : 607
+ - - TRACE CLAY AND SHELL FRAGMENTS = B el e i T :
5| 521 38 L -85 -+ 60/0.1 600.1F "RS 5 COASTAL PLAIN SEDIMENTARY ROCK 829
1 WOH | WOH [ WOH &0- . Sat. L + - - - - I fRs® - GRAY, FRIABLE TO INDURATED
1 N L 1 R LIMESTONE (RIVER BEND FORMATION)
T \ i -8913 T 879 i
-10 I \\ - -90 I 0070 4 ,00/0_5+ n
A7 1103 1 =171 N . [ 123 10.9 1 . i
1 . \}16 Sat. \_ DARK GRAY, SILTY CLAY (A-7-5) WITH 1
N T /- - L LITTLE FINE SAND AND TRACE SHELL 05 | osa T oaa L B
15 1 7 NNE FRAGMENTS = 50701 60/0.19
-16.7 T 153 /T \' T ST B
+ 1 2 1 ( - Sat \- T
1 3. . . . \_ 1 L
-20 T | \\' 199 _ _ _ _ _ o _ . __ 185 |-100| -999 T 935 o r
T N N GRAY, SICTY FINE SAND (A-2-4) T f00/0.3 T [ 10003®
-217“ 203 10 5 4 s\ - p -22.2 208 T RS LI LN P AL N b 1024 _ __ __ _ _ _ _ _ _ _ _ 1010f
1 Q. Sat. | DARK GRAY, SILTY CLAY (A-7-5) 4 =T 888_ COASTAL PLAIN
1 o - oag 935 1 1o - 554 GRAY, CEMENTED SAND AND SHELL
-25 1 249 235 | -105| 405211038 H oool -105.2 FRAGMENTS (A-1-b) 103.8
T N B COASTAL PLAIN SEDIMENTARY ROCK T I T T i sat. B9L RIVER B S ) N
267 T 253 o C LIGHT GRAY, FRIABLE LIMESTONE WITH T SN B33 ( )
T 2 [ 3|5 ‘o Sat. [ 1] SHELL FRAGMENTS I ... S RS3r -108.6 1072
30 + . .\.\. L (RIVER BEND FORMATION) 110 + ST T =~ COASTAL PLAIN SEDIMENTARY ROCK |
T < — =110.3=-108.9 = 13504 GRAY, FRIABLE AND MODERATELY
sz raoatl Lo NG r I : e * 300/0,9® - INDURATED LIMESTONE
T S Nea Sat. C 1 YRR DRSEN D 1134 (RIVER BEND FORMATION) 120
35 + - - - 115 + -F COASTAL PLAIN
I £ L 115 5= 114.1 } GRAY, SILTY FINE TO COARSE SAND
365 T 351 SR - T 2110 [ 9 “é19 Sat. 117.0 (A-2-4) WITH TRACE GRAVEL 156
T 6 | 18 | 18 o Sat. - =\ (RIVER BEND FORMATION) —
T \ ) r T r Boring Terminated at Elevation -117.0 ft in
-40 I \ Cwoa I [ SAND (RIVER BEND FORMATION)
-414 + 400 B U - COASTAL PLAIN + o
T 20 | 22 | 21 - -Qg - Sat. - GRAY-BROWN, SILTY FINE SAND (A-2-4) 1 -
+ .- - - WITH TRACE CEMENTED SAND + -
45 + N - FRAGMENTS T -
T — (RIVER BEND FORMATION) T —
464 + 450 \ - - o T o
T 16 | 27 | 38 - Nees | Sat. L 1 L
-50 I N o I o
-514 + 500 SR EEERE NP - + -
I 25 | 45 |55/04 R I § L 1 L
4 . .| - 10009 L 4 L
- -
-55 I D L I L
564 4 550 P i L + L
I 8 | 13 | 13 0 Sat. L 1 i
I N i I B
-60 I \ C I [
X
-615 T 601 R o T u
T 2 |7 | 27 a4 Sat. L 1 -
I U i I L
65 I | C I [
-665 + 651 S - T -
T 22| i sat. [T 1 i
-70 I I - I L
716 T 702 -l B T r
i N I g sat. iy T :
75 T A i T C




GEOTECHNICAL BORING REPORT SHEET 47 OF 70
CORE LOG

NCDOT CORE DOUBLE B4929_GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS
SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B17-A STATION 40+77 OFFSET 28ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -14ft TOTAL DEPTH 115.6 ft NORTHING 250,126 EASTING 2,436,774 24 HR. N/M
DRILL RIGHAMMER EFF./DATE  MID6214 CME-45C 81% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autormetic
DRILLER B. FOWLER START DATE 11/17/15 COMP. DATE 11/18/15 SURFACE WATER DEPTH 1.4ft
CORE SIZE NQ TOTAL RUN 20.0 ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sor REC R0 ] o DESCRIPTION AND REMARKS
() (Minfft) | % | % : % | % | G| ELEV. () DEPTH (f)
-84.3 Begin Coring @ 82.9 ft
85 843 1 829 | 50 | 4:35/1.0 | (4.6) | (16) | RS-5 /(16.8)] (1.6 843 COASTAL PLAIN SEDIMENTARY ROCK 82.9
1 5:14/1.0 [ 92% | 32% [ Re6 | 93% | 9% - GRAY, FRIABLE TO INDURATED LIMESTONE (RIVER BEND
1 3:29/1.0 e FORMATION)
1 2:22/1.0 - RS-5: 83.0'-83.3', qu=3,920 psi, RMR=12
00 | 893 T 849 0410 RS-6: 84.2-84.5', qu=8,292 psi, RMR=15
T 50 [“1057157 (5.0) [ (0.0) ~
0'59/1.0 | 100%| 0%
T 118/1.0 #E‘
T 1:10/1.0
95 8 T 93. 2:28/1.0 i
84 ‘jf—gg-g— 50 =600/ (50) [(0.0) B
1 295110 | 100%] 0%
1 217/1.0 -
100 | -999 T 985 12810
- 100.2— 38 : : -
1T 5.0 NE1990.322) [(0.0)
T 0:30/1.0 | 44% | 0% - 1024 101.0]
1 1:00/1.0 (0.0) | (0.0) B3 COASTAL PLAIN
105 + 1:04/1.0 0% | 0% [ood+ GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
- -105.2_] 103.8 0:14/1.0 050 -105.2 (RIVER BEND FORMATION) 103.8
4 N=31 535
4 OO0
(oJeJe,
T ooo[~ -1086 ___ __ _ _ _ _ _ _ _ __ 107.2]
110 T F COASTAL PLAIN SEDIMENTARY ROCK
T 5 — GRAY, FRIABLE AND MODERATELY INDURATED LIMESTONE
T (N=100/0.9 C (RIVER BEND FORMATION)
T P 1’4 112.0]
-115 T COASTAL PLAIN
-+ GRAY, SILTY FINE TO COARSE SAND (A-2-4) WITH TRACE GRAVEL
T N=19 1170 (RIVER BEND FORMATION) 156
Boring Terminated at Elevation -117.0 ft in SAND (RIVER BEND
FORMATION)




SINCE

@
1881

SHEET 48

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B17-A: -L2- Station 40+77, 28’ LT

Begin Run 1 A
82.9 feet

End Run 1
87.9 feet
Begin Run 2
88.4 feet

8
Begin Run 3 ¢
93.5 feet

|End Run 2
93.4 feet

End Run 3
98.5 feet
Begin Run 4
98.8 feet

End Run 4
103.8 feet

SCALE IN FEET

WBS No.: 40233.1.1 TIP No.: B-4929
Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach

February 2016
Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 49 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST P. FAHEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B18-B STATION 42+36 OFFSET 14 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 03 ft TOTAL DEPTH 125.1 ft NORTHING 249,974 EASTING 2,436,835 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST P. FAHEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B18-B STATION 42+36 OFFSET 14 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 03 ft TOTAL DEPTH 125.1 ft NORTHING 249,974 EASTING 2,436,835 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER M. WIGGINS START DATE 11/12/15 COMP. DATE 11/16/15 | SURFACE WATER DEPTH 0.5ft

DRILLER M. WIGGINS START DATE 11/12/15 COMP. DATE 11/16/15 SURFACE WATER DEPTH 0.5ft

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 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
5 B 75 Match Line I R Y
T C T e COASTAL PLAIN
1 B T A GREENISH GRAY, SILTY FINE SAND
T 3 783 1 786 /.. (A-2-4) '
0 03 T 00 C 03 GROUND SURFACE 00 | g0 T 9 | 18] 20 -‘33- - Sat. (RIVER BEND FORMATION) (continued)
- WOH | WOH[WOH| & Sat. oo UNDIVIDED COASTAL PLAIN T '
T e R cosdl LIGHT GRAY, FINE SAND (A-3) T |
T ) osdr 27 ___________ 30 e23 L 826 o 836
; o 1o, | N DARKTgié\é, §:|L|5T|_{ ,?EAAH\E\]%WITH . T 00/0.5 T T T T T M o0 e® T T 7 COASTAL PLAIN SEDIMENTARY ROCK ~ |
- 48 1 > 3 — It N - -+ - LIGHT GRAY, LIMESTONE, FRIABLE TO
1 2 e Sat. NY 1 MODERATELY INDURATED (RIVER BEND
1 o NY + - FORMATION)
83 4 86 \- -88.3 + 886
10 iN WOR[WOR[WOR| . - - - | - - oo | o e | e Sat. §_ 90 + 1100/0.3 . 100039 -
-133 + 136 C e §- -933 4 936 | T b L
45 T WOH|WOH|WOH| & - - - sat. NY 95 I f00/0.2 - 100/0.2
—+ < \_ —+ —
4 DR . \_ 4
18?“ 18.6 ) -\\: ) \_ e e e — — 180 QB’%“ 98 6 L
2 T 6 [ 14 | 13 N Tt sat. 33 LIGHT GRAY, FINE SAND (A-3) 100 T 700703 " 000,29 C
T 7 4 -+
T C 7 Ry T o o o T S 1
T 0 e 227 o o230 T S R R R 239F COASTAL PLAIN
233 238 e wortwor L2 i GREENISH GRAY, FINE SANDY SILTY A3 FI038 4 o S i Soof LIGHT GRAY, CEMENTED SAND AND
25 T L Sat. \' CLAY (A-7-5) WITH TRACE SHELL -105 T B e o Sat. [999r SHELL FRAGMENTS (A-1-b)
T N N FRAGMENTS T S e (RIVER BEND FORMATION)
1 A N §_ 1 RN 000
N L N X | N 000
B3 5 BO 4 TN B COASTAL PLAIN SEDIMENTARY ROCK 083 +1086 1 11— N 539
30 T * Neat - Sat. LIGHT GRAY, FRIABLE LIMESTONE WITH -110 T @59 Sat. soor
T ; #E— SHELL FRAGMENTS T |7 Soo
T /’_ T :¢_ (RIVER BEND FORMATION) T Y N
-333 4+ 336 - -113.3 4+ 113.6 ./.A . 933
35 I 2| 13 | 14 - loor- Sat. *E_ 115 I 20 [ 16 | 13 o5 - sat. [oS2r
1 < I Sk S
I N I L I I e S ool
383 1 386 N L -1183 4+ 1186 e ool 1183 __ _ _ _ __ __ _ __ __ __ __ ___ 118§
I 24 | 26 | 32 Sose Sat. 120 I 00/0.3 - 100/03® COASTAL PLAIN SEDIMENTARY ROCK
-40 =+ - L : =+ - LIGHT GRAY, FRIABLE LIMESTONE
T d 1 T C 4217 _ (RIVERBEND FORMATION) _ _ _ 1220
T : -//- 427 g T R e B3 COASTAL PLAIN
433 1 436 - - = A COASTAL PLAIN -1233+1236 T2 2 | =T oo LIGHT GRAY, CEMENTED SAND AND
-45 T | Z Sat. GREENISH GRAY, SILTY FINE SAND T N 2O I Sat. 929 -124.8 SHELL FRAGMENTS (A-1-b) 125.1
T T~ .. (A-2-4) T i (RIVER BEND FORMATION)
1 Y (RIVER BEND FORMATION) 1 L Boring Terminated at Elevation -124.8 ft in
483 + 486 ~o - 1 L CEMENTED SAND AND SHELL
50 1 20 | 27 | 45 “Nar2 Sat. 1 - FRAGMENTS (RIVER BEND FORMATION)
-+ \ - - - -+ -
1 SN - - 1 |
533 4+ 536 AR + -
- T 25 | 40 |60/0.4 SN 1 L
- - 100/0.9® - —
- - - - - - - - =
4 P P /.,’ R 4 L
-58.3 + 586 C e ./.,.,". .. 1 L
= T A R | S e sat T o
1 A 1 L
4 R | A 4 L
-63.3 + 636 B + -
5 1 10 | 12 | 14 - 8o Sat. 1 -
I o I i
-683 + 686 o] T o
- I 81 7 [ 2 || dio Sat. T B
T T n
1 NG L 1 L
-733 + 736 -\-\- - + -
75 T 2| 19 | 24 g Sat. 1 L




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 50 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS/P. FAHEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B19-A STATION 43+82 OFFSET 32ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.7 ft TOTAL DEPTH 119.3 ft NORTHING 249,900 EASTING 2,436,967 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS/P. FAHEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B19-A STATION 43+82 OFFSET 32ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.7 ft TOTAL DEPTH 119.3 ft NORTHING 249,900 EASTING 2,436,967 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER M. WIGGINS START DATE 11/17/15 COMP. DATE 11/20/15 | SURFACE WATER DEPTH 0.3ft

DRILLER M. WIGGINS START DATE 11/17/15 COMP. DATE 11/20/15 SURFACE WATER DEPTH 0.3ft

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 . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
5 B 75 Match Line I R Y
I i il .. 7 COASTAL PLAIN
1 L 1 A GREENISH GRAY, SILTY FINE SAND WITH
1 L 783 1 790 1 TRACE TO LITTLE CEMENTED SAND
0z I a9 L o7 GROUND SURFACE 0.0 T 0 | 14 | 21 . .g5 R Sat. FRAGMENTS (A-2-4)
0 =T WOH [WOH [WOH | & Sat. ool UNDIVIDED COASTAL PLAIN -80 =+ o PO (RIVER BEND FORMATION) (continued)
+ B T T Rosak LIGHT GRAY, FINE SAND (A-3) + Tr—— el 13— 820
1 \ - - - ool + o COASTAL PLAIN SEDIMENTARY ROCK
33 + 40 - - 4B 833 1 840 ce GRAY, FRIABLE TO MODERATELY
5 I 2 5 | 4 ¥ sat. pood 5 I f00/0.5 - 100/0.5® INDURATED LIMESTONE (RIVER BEND
—_: 7" EEEE_— —_: — FORMATION)
+ /— SR oosa -874 + 881 RN § -
83 + 90 o e e I X S - X| T 6070 1 . -60/0.1
10 I 0t | Sat. \—_ DARK GRAY, SILTY CLAY (A-7-5) 90 I - -
1 \ .. \_ 1 PO -
+ \-o- - N 924 + 931
133 4 140 R NL 33 149 ¥ 45 (5503 b0 L
15 I 3 3 | 2 o Sat. - DARK GRAY, SILTY FINE SAND (A-2-4) o5 1 . 100 T
= =+ X - WITH LTTLE CLAY AND TRACE TO SOME = -+ —
+ A- - - L SHELL FRAGMENTS + - -
+ - - - - 974 + 981 -
-183 4+ 190 . \.\ .. L —+ 100/0.2 BT - 100/0.2 98.8 99.5
20 T R R Sat. it 100 T S R I Boor T T T COASTALPLAN T |
T 7 ~ T 0 ooo~ GRAY, CEMENTED SAND AND SHELL
T AR B 1024+ 103 1 - oo FRAGMENTS (A-1-b)
233 1 240 VAN L 233 _ o _____.__ 0 T 32 [ 21 | 12 @33 sat. [590F (RIVER BEND FORMATION)
25 I WOH [WOH [ WOH ofJ . Sat. - DARK GRAY, FINE SANDY SILT WITH 105 4 . eoot
= -+ < — SOME CLAY (A-4) - -+ i ooo—
T TN c B T o 000
+ CaNCe |- - -107.4 +108.1 -l oot
283 <+ 290 IRANEE L 283 . _ ____._ __ 290 1 30 | 16 | 17 &35 sat. [SSSF
- T 9 [ 3 15 - Nz Sat. COASTAL PLAIN SEDIMENTARY ROCK 110 4 P 550l
- =+ < — LIGHT GRAY, FRIABLE LIMESTONE WITH - =+ i 029
+ \ - SHELL FRAGMENTS + 1 530l
T N - (RIVER BEND FORMATION) -1124 +1131 - 33
333 4+ 340 R S T I 13 | 14 | 16 ‘ .- Sat. 000+
I 8 | 16 | 20 ce . Sat L 1 S ool
-35 1 }36 at -115 I < eoo
- /" s - < Roer
T T O AR BRI 117411181 SR R oool-
383 4 390 A L L I 15 | 12 [100/0.2 - 200l 1184 119.1
40 T 16 [ 17| 3 R IR BEEEEEEE R Sat. T 100/0.2 = COASTAL PLAIN SEDIMENTARY ROCK
- - N — - — GRAY, MODERATELY INDURATED
+ 3 N + - LIMESTONE
T+ SN C uas o T+ - (RIVER BEND FORMATION)
=433 ¥ 440 51518 \b - sat s — — — — — COASTALPAIN — T i Boring Terminated at Elevation -118.6 ft in
45 I 36 : o GREENISH GRAY. SILTY FINE SAND WITH I [ LIMESTONE (RIVER BEND FORMATION)
+ N L TRACE TO LITTLE CEMENTED SAND + =
+ S RO - FRAGMENTS (A-2-4) + -
483 490 4 L N~ - - (RIVER BEND FORMATION) T+ -
-50 T - @63 Sat. - T -
1 - L 1 L
1 N i 1 L
4 N. .. - 4 -
B33 40 o005 N i I i
-55 I ' 1001.09 sat. L I L
L —
1 A I P L 1 L
1 B R 1 L
-583 + 590 - P N - T -
60 1 69| ™ L R Sat. r 1 C
633 + 640 B Y L 1 L
- 1 4 | 14 | 17 ce \31. . Sat. - I 2
4 SN L 4 L
4 R P N L 4 L
683 + 690 R -\-\ . L 1 L
70 1 T e Sat. 1 o
-73.3 4 740 R T L + L
75 I 16 | 20 | 31 SR Sat. L 1 L




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 51 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST P. FAHEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B20-B STATION 45+32 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 1.6 ft TOTAL DEPTH 115.3 ft NORTHING 249,762 EASTING 2,437,046 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST P. FAHEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B20-B STATION 45+32 OFFSET 21 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 1.6 ft TOTAL DEPTH 115.3 ft NORTHING 249,762 EASTING 2,437,046 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MIDO314 D-25 80% 07/31/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER M. WIGGINS START DATE 11/10/15

COMP. DATE 11/11/15

| SURFACE WATER DEPTH 0.5ft

DRILLER M. WIGGINS START DATE 11/10/15

COMP. DATE 11/11/15

SURFACE WATER DEPTH 0.5ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV ELev PEETH v ) SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprin] | | @ | [ ost | ost | ost | [0 25 50 75 100 | NO. [ Aol o
5 B 75 Match Line I R Y
T - 1 o COASTAL PLAIN
1 L 772 | 7838 A GREENISH GRAY, SILTY FINE SAND
16 + 00 L 16 GROUND SURFACE 0.0 I T3 [ 20 | 29 Y Sat. (A-2-4)
0 T WOH T | Z | [§s - Sat Ak ALLUVIAL 80 i . A (RIVER BEND FORMATION) (continued)
1 | =04 _ DARKBROWN, MUCK _ .20 |— T //
T I r UNDIVIDED COASTAL PLAIN a0 I aag -0
T " r DARK BROWN, SILTY FINE SAND WITH HoL =+ 195 179 /oo
R B T i TRACE ORGANICS (A-2-4) T 23 Sat.
s 1 “ sat b o s | T i
1 .- = T T T T[IGHTGRAY FINESAND (A3) | 1 e | X 89 _ ___ ______________ 805
70 1 ag _\_ o I LIGHT GRAY, FINE SAND (A-3) e7o 1 aaa T T r COASTAL PLAIN SEDIMENTARY ROCK
T 516 | 3 e Sat C T 60/0.0 S C LIMESTONE (RIVER BEND FORMATION)
. 60/0.0
-10 — | -4 _ _ _ _ _ _ 120 -90 — z =904 _ _ _ _ _ _ _ _ 90
+ A C GRAY, SILTY FINE SAND WITH TRACE + e ooor COASTAL PLAIN
‘ 000
e VT I - - SHELL FRAGMENTS (A-2-4) i HUVA S I - oo LIGHT GRAY, CEMENTED SAND AND
T - @14 Sat. - T 5 - @pa Sat. 888 -937 SHELL FRAGMENTS (A-1-b) 95.3|
-15 T AN B -95 T Us T \_ _ _(RIVERBENDFORMATION) _ _ |~
T N ~ T S COASTAL PLAIN SEDIMENTARY ROCK
T o i T SO #E‘ LIMESTONE
-172 4 188 .. - e e - -972 {4 9088 ~ -
I 5 [ 11 | 16 I Sat. i I 60/0.0 e :¢_ (RIVER BEND FORMATION)
-20 —-: i ’-/ L _— -100 —-: i -’) |I—-100.4 102.0
+ 0 L2142 + N CO%F — T~ T T T T COASTALPLAIN ~ |
222 1 238 L = GRAY, SICTY CLAY (A-7-5) -1022 1 1038 -7 SSor LIGHT GRAY, CEMENTED SAND AND
7 ; . :
T WOH|WOHWOH | g . sat. (NG T 29 | 343 9o sat. [335+ SHELL FRAGMENTS (A-1-b)
25 1 \ - i -105 1 S - 599 (RIVER BEND FORMATION)
4
1 v L 264 o 2 1 .- ook
-27.2 + 288 Ao - GREENISH GRAY, SILTY FINE SAND WITH -107.2 = 108.8 AR 33
T 3| 4] 4 -*g - Sat. L TRACE SHELL FRAGMENTS (A-2-4) T 422 34 56 - Sat. [090f
1 1. . | 1 TN . - {olele
-30 I . o -110 I ~ ooor
1 | A 809 _ __ _ _ _ __ _ _ _ _________ 325 1 N ... ooo
322 1 3338 : S N COASTAL PLAIN SEDIMENTARY ROCK 1100 L1138 N coor
T Y T T : “37 : Sat. B LIGHT GRASL gLRLlp;\:%fGﬂl\éE%ONE WITH T 34 | 56 | 36 - Nge2 Sat. [3SSF 1137 115.3
-35 T R B RIVER BEND FORMATION T B Boring Terminated at Elevation -113.7 ft in
T v N ¢ ) T - CEMENTED SAND AND SHELL
275 1 asg N C 1 C FRAGMENTS (RIVER BEND FORMATION)
I 6 | 16 | 25 b Sat. L 1 L
-40 1 N L 1 L
1 Ne- - v 414 a0 1 L
422 1 438 NG C COASTAL PLAIN 1 L
T 16 | 30 | 34 - e Sat. - GREENISH GRAY, SILTY FINE SAND T -
45 T+ A - (A-2-4) T+ -
- Y, = (RIVER BEND FORMATION) - —
472 L 488 RV L 4 L
I 2 [ 15 | 32 I Sat. L 1 i
-50 1 AN L 1 L
1 Sel - i 1 i
522 L 538 =5 5 yE - =N \ R - =+ -
1 e Sat. gar 1 C
-55 I = C I C
1 g i 1 i
572 1 588 LT L 1 L
1 33 15 14 ,25 .. Sat. L 1 L
-60 1 /. L I L
622 1 aag o L I C
I 8§ | 9 | 4 . Sat. i 1 i
-65 I HIAR C I C
4 SN . R L 4 L
-672 4 688 N N - - 4 L
I 9 | 18 | 28 . _\* 45 - Sat. L I L
-70 1 I\ L I L
722 1 738 B A SR i 1 L
I 3 | 22 | 33 o ess Sat. i 1 L
-75 T I B T B




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 52 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B21-A STATION 46+84 OFFSET 31ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.0ft TOTAL DEPTH 114.5 ft NORTHING 249,720 EASTING 2,437,200 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B21-A STATION 46+84 OFFSET 31ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.0ft TOTAL DEPTH 114.5 ft NORTHING 249,720 EASTING 2,437,200 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER M. WIGGINS START DATE 11/30/15 COMP. DATE 12/02/15 | SURFACE WATER DEPTH 0.1ft

DRILLER M. WIGGINS START DATE 11/30/15 COMP. DATE 12/02/15 SURFACE WATER DEPTH 0.1ft

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 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft : ! . NO. | /moll 6 | Etev. DEPTH (f) (ft) 0.5ft | 0.5t | 0.5ft : ! . NO. |/woll o
0 0.0 GROUND SURFACE ool (80 | | | | A 1 Match Line . -
—OTAOTAWOH[WOH[WOH| L™~ [ . . . .. ... |.... Sat. B UNDIVIDED COASTAL PLAIN T 7. COASTAL PLAIN
1 B N N A NI DARK BROWN, SILTY CLAY (A-7-5) 1 R GRAY, SILTY FINE SAND (A-2-4) WITH
1 \ L NT 80 " 39 -830 | 830 7 TRACE TO LITTLE CEMENTED SAND
a6 T oag AL N DARK GRAY, SILTY FINE SAND (A-2-4) T 8 7 8 : ,{ s Sat. FRAGMENTS
-5 I yi 5 = \ sat [ -85 A4 (RIVER BEND FORMATION) (continued)
+4 . ’12. i —-QE___________________GAE +4 . l .
a0 T 80 -/ - - DARK GRAY, CLAYEY FINE SANDY SILT 877 T 877 - !_-_ R IR IR -87.7 87.7
T 5 1 1 é T Sat r (A-4) WITH TRACE SHELL FRAGMENTS 1 60/0.1 T TR T :69/0;1? i -87.8 COASTAL PLAIN SEDIMENTARY ROCK 87.8
-10 1 s : N -90 1 [ GRAY, MODERATELY INDURATED TO
T _\\_ __ B T L s INDURATED LIMESTONE (RIVER BEND o
918 FORMATION) 91.8]
+ SN - - + Sat. F— N _RVALY -
130 J 130 SN 80 _______ 130 28 L8 | | L BSSL -e3.3 COASTAL PLAIN 933
15 1 5 9 8 . \,17 Sat. L DARK GRAY, SILTY FINE SAND (A-2-4) o5 1 : © 100/08® GRAY, CEMENTED SAND AND SHELL
- 1 7 | - 4 : - FRAGMENTS (A-1-b)
+ s - + cee (RIVER BEND FORMATION)
180 T 180 s B T SRR - COASTAL PLAIN SEDIMENTARY ROCK
5 3 3 ‘“ sat - T R GRAY, FRIABLE AND MODERATELY
-20 T & - at. r 100 3703 ov. + C INDURATED LIMESTONE
T — 210 o T 5 g P —— - _wes (RIVER BEND FORMATION) 1007
1 /_ .. L DARK GRAY, SILTY CLAY (A-7-5) WITH 1 i r COASTAL PLAIN
280 L 230 Lot /o N TRACE SHELL FRAGMENTS T . : . GRAY, SILTY FINE SAND (A-2-4) WITH
1 0 - - Sat. B i 1 L TRACE SHELL AND CEMENTED SAND A
25 I * o 105 | 104670464 o L o 1 | FRAGMENTS 104.6
1 \ 20 __ __ 260 1 . &7l Sat. (RIVER BEND FORMATION)
T [ B GRAY-BROWN, SILTY FINE SAND (A-2-4) T SN e I 10 S S, 107 401
280 | 280 N B WITH TRACE SHELL AND CEMENTED -108.0 1 108.0 o - R39L GRAY, CEMENTED SAND AND SHELL
1 S 4 7 Yo Sat. B SAND FRAGMENTS 1 9 [ 17 ] 20 »37 sat. [ooo[ FRAGMENTS (A-1-b)
-30 4 \ | -110 1 t 53 (RIVER BEND FORMATION)
1 N o _________ 310 1 1 oool THIN LAYERS OF HARD DRILLING NOTED
1 AN R C COASTAL PLAIN SEDIMENTARY ROCK T e 03SL THROUGHOUT
-330 | 330 A U LIGHT GRAY, FRIABLE LIMESTONE WITH -1130 | 1130 A oo
35 1 ENECE w0 - - sat. fFr SHELL FRAGMENTS 1 EREE I Sat. BSSL 1145 1145
- \\ 36.0 (RIVER BEND FORMATION) 36.0 - — Boring Terminated at Elevation -114.5 ft in
T N T T GOASTALBLAN — ] T - CEMENTED SAND AND SHELL
-380 | 380 A i GRAY, SILTY FINE SAND (A-2-4) WITH 1 C FRAGMENTS (RIVER BEND FORMATION)
T 4 | 16 | 38 oss - - Sat. L TRACE TO LITTLE CEMENTED SAND 1 L
-40 £ 4 L FRAGMENTS £ L
1 . N (RIVER BEND FORMATION) 1 L
-430 | 430 D IR I i 1 i
. T 5 | 20 | 26 " Sat. B T N
T SN L T L
1 A L 1 i
<g0 Taso | L | : \\ . N I L
4 . Sat. - 1 |
-50 I .7 o I L
N
I NG i I L
530 | 530 N L 1 L
T 35 | 49 |51/0.4 AN Sat. B T B
-55 1 100/0.9® L 1 L
f’ -
1 R N = i 1 L
— -
580 | 580 L =" L 1 L
5 7 8 s+~
60 +4 . *15 . Sat. - 4 L
T N [ T L
1 A\ B 1 B
-63.0 63.0 ... | 1 L
5 4 5 8 21 29 - - Sat. » 4 |
I Lo K I C
680 | 680 /. L 4 L
70 4 6 6 7 ‘1‘3 Sat. - 4 |
T N ... |- [ T L
1 Se - |- B 1 B
-730 730 R .\\ R | 1 -
- T B | 21 | 31 D Nes2 Sat. B T B
4 - ;// L 4 L
780 | 780 S T - Y i I L
4 . . Sat. - 1 |
80 /das




GEOTECHNICAL BORING REPORT SHEET 53 OF 70
CORE LOG

WBS 40233.1.1

| TIP B-4929

| COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)

NCDOT CORE DOUBLE B4929_GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

BORING NO. B21-A STATION 46+84 OFFSET 31ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.0ft TOTAL DEPTH 114.5ft NORTHING 249,720 EASTING 2,437,200 24 HR. N/M
DRILL RIGHAMMER EFF./DATE  MIDO314 D-25 80% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autormetic
DRILLER M. WIGGINS START DATE 11/30/15 COMP. DATE 12/02/15 SURFACE WATER DEPTH 0.1ft
CORE SIZE NQ TOTAL RUN 15.0 ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sr REC R0 | o DESCRIPTION AND REMARKS
() (Minfft) | % | % : % | % | G| ELEV. () DEPTH (f)
-87.8 Begin Coring @ 87.8 ft
878 T 878 | 50 | 3:54/1.0 | (2.1) | (0.0) 21)] (0.0) 878 COASTAL PLAIN SEDIMENTARY ROCK 878
-90 3:47/1.0 | 42% | 0% 53% | 0% [ GRAY, FRIABLE TO INDURATED LIMESTONE (RIVER BEND
3:14/1.0 FORMATION)
3:02/1.0 rews ___ _ _ _ _ ______ ________________ 9
928 T 928 1:21/1.0 (0.0) [ (0.0) B3I 03 COASTAL PLAIN 033
043 1 043 IN=100/0.§ 0% A 0% — \ GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b) -
95 50 [ 30310 | (17) | 0.0) 28| 00 C (RIVER BEND FORMATION)
3:57/1.0 | 34% | 0% 38% | 0% COASTAL PLAIN SEDIMENTARY ROCK
3:01/1.0 L GRAY, FRIABLE AND MODERATELY INDURATED LIMESTONE
4:34/1.0 (RIVER BEND FORMATION)
100 B2 T+ B2 2:48/1.0 -
50 [N=1 (1) ] (0.0) -100.7 100.7
1171170 | 22% | 0% (0.0) COASTAL PLAIN
1:33/1.0 0% GRAY, SILTY FINE SAND (A-2-4) WITH TRACE SHELL AND CEMENTED
1:16/1.0 SAND FRAGMENTS
105 | -104.6 T 104.6 01/32/117-0 (RIVER BEND FORMATION) 104.6
A070___ __ 1070
000 GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
N=37 550 (RIVER BEND FORMATION)
-110 539 THIN LAYERS OF HARD DRILLING NOTED THROUGHOUT
368
(oJeJeo/
OO0
N=38 039 1145 114.5

Boring Terminated at Elevation -114.5 ft in CEMENTED SAND AND SHELL
FRAGMENTS (RIVER BEND FORMATION)




SINCE

we SHEET 54

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B21-A: -L2- Station 46+84, 31’ LT

BeginRun1 | End Run 1

87.8 feet | 92.8 feet
B;i'; ?:er’:z End Run 2
: _ _ o §y | £ 99.3 feet

EndRun3. 3 Begin Run 3
104.6feet . 0 B 99.6 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET

WBS No.: 40233.1.1 TIP No.: B-4929 February 2016

Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 55 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B22-B STATION 48+28 OFFSET 18 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.3ft TOTAL DEPTH 134.5 ft NORTHING 249,609 EASTING 2,437,303 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B22-B STATION 48+28 OFFSET 18 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.3ft TOTAL DEPTH 134.5 ft NORTHING 249,609 EASTING 2,437,303 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonetic

DRILLER M. WIGGINS START DATE 11/23/15 COMP. DATE 11/25/15 | SURFACE WATER DEPTH 2.5ft

DRILLER M. WIGGINS START DATE 11/23/15 COMP. DATE 11/25/15 SURFACE WATER DEPTH 2.5ft

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 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
0 B 8 | | |1 1 1 Match Line I R Y
1 L 13 GROUND SURFACE 0.0 T 9 5|15 . A Sat. COASTAL PLAIN
-2.1 0.8 . ... o+ UNDIVIDED COASTAL PLAIN 1 . _/_/ GRAY-BROWN, SILTY FINE SAND WITH
T 1 2 2 | |éar - - - GRAY, FINE SAND (A-3) WITH TRACE 1 - TRACE TO LITTLE GRAVEL (A-2-4)
43 + 30 i P I o SHELL FRAGMENTS 85 843 4 830 A (RIVER BEND FORMATION) (continued)
5 T 8 | 12 | 16 o L - T 3| 3|5 Sat
8 g8 .
T R r T '!;______ _____ = 8rr 84
T - // : r T S =T COASTAL PLAIN SEDIMENTARY ROCK
-0 2380 T > 0 B o =893 r 880 00703 0002® GRAY, MODERATELY INDURATED TO
T B N T . —1000. — INDURATED LIMESTONE (RIVER BEND
4 - - L1238 . 1 4 L 925 FORMATION) 91.2
T+ [ C GRAY, CLAYEY SILTY FINE TO COARSE 1 RSO~ T T T T GOASTALPLAN |
R -143 + 130 BRI - SAND (A-2-4) WITH TRACE SHELL K -943 + 930 BRI 000 os8 GRAY, CEMENTED SAND SHELL 93.5
15 + WOH|WOH| 2 ,'2 Sat. [ FRAGMENTS 95 + 30 {60/0.1 60/0.1 = FRAGMENTS (A-1-b)
T 1 - T S - (RIVER BEND FORMATION)
1 1. i I i COASTAL PLAIN SEDIMENTARY ROCK
T B GRAY, MODERATELY INDURATED TO
pp (=193 180 [ o 100 3780 r INDURATED LIMESTONE
T 3 2 T e Sat 3 100/0.3
1 S : N 1 S i (RIVER BEND FORMATION)
1 l .. - 1 L 1023 _ _ _ _ _ . _ 1010
+ [ L + R33F COASTAL PLAIN
o5 |=243 2 230 [ - 105 |-=1043 41030 Sat. 000k 4o, 4 LIGHT GRAY, CEMENTED SAND AND 1035
- -+ 3 4 2 | 6 Sat. — -+ 31 | 73 |27/04 = SHELL FRAGMENTS (A-1-b)
1 b N I L 1 - - | - 100099 L \ (RIVER BEND FORMATION)
T : '\'\' - - T R B C 108 COASTAL PLAIN SEDIMENTARY ROCK
T SN B T R B e FRIABLE LIMESTONE =2
B e e e B O o 11p [<1093FI0B0 et SEEE sl o B3 \_ _ (RIVERBEND FORATION) _ _ |
T A Sat. e T T s at- looo[” COASTAL PLAIN
I N [ R el 03 3 1 R B ook LIGHT GRAY, CEMENTED SAND AND
4 N I PR PR COASTAL PLAIN SEDIMENTARY ROCK 4 o 933 SHELL FRAGMENTS (A-1-b)
35 | =343 + 330 R TR AR P - LIGHT GRAY, FRIABLE LIMESTONE WITH 415 |-=1143 21130 -/ oo+ (RIVER BEND FORMATION)
- il 9 | 13 | 13 wzs Sat. SHELL FRAGMENTS -+ 18 | 21 | 22 $43 Sat. [ooo—
4 . - » (RIVER BEND FORMATION) 4 -/ 00O -HARD DRILLING NOTED FROM
+ -\ + -y e 110.0-112.6'
1 S A i 1 S Rser
-393 4+ 380 R I T -1193 4+ 118.0 A L
-40 T 2 [ 16 | 18 . Sat. - -120 T 0 | 16 | 14 '/30 Sat. §§§_
I e L -423 41.0 I N I L Boel 221 __ 1208
1 R O T T T T T T GOASTALPLAIN | 1 ; N B COASTAL PLAIN SEDIMENTARY ROCK
443 4 430 B Y P L GRAY-BROWN, SILTY FINE SAND WITH 195 |-=1243 1230 . * L GRAY, MODERATELY INDURATED TO
-45 _I 7 | 14 | 18 - Sat. - TRACE TO LITTLE GRAVEL (A-2-4) - I 60/0.0 60/0.0 L INDURATED LIMESTONE
+ | - (RIVER BEND FORMATION) T - (RIVER BEND FORMATION)
T+ N - + L -SOFT DRILLING NOTED FROM
493 4 480 SN L -129.3 4 128.0 - = 126.2-127.3'
= + 528 | 34 g6 sat. [ 130 I [e0r00 600,09 1307 1204
T TN B T T T T T T [T T T T T T T COASTALPLAIN ~ T T T T |
T - \\ r T T LIGHT GRAY, CLAYEY FINE TO COARSE
T TN r T T SANDY SILT (A-4) WITH TRACE GRAVEL
543 4+ 530 SN - L i -134.3 4 133.0 <]
55 - 22 | 36 | 47 e Sat, - 135 =+ 5 A T o ss537| 31% s (RIVER BEND FORMATION) s
T R i T r Boring Terminated at Elevation -135.8 ft in
T R P I B T C SILT (RIVER BEND FORMATION)
-~
-503 4 580 N T L + L
- -~
60 I 5 [ 11 [ 13 w“r Sat. [l T L
65 =643 + 630 .- - + -
I B 6 | 22 $25 sat. [ T N
I R I i I L
70 693 + 680 - -/: L + L
I 68 |6 e sat. [ T N
1 i | 1 L
-+ - .\ - e e . - -+ -
1 . \.\ . L 1 L
-743 4 730 \. - - L + L
-75 I 2 | 22 s Sat. [ T N
I A L I C
1 I // L. L 1 L
80 =193 + 780 L + L




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 56 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B23-A STATION 49+88 OFFSET 32ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.4 ft TOTAL DEPTH 119.5 ft NORTHING 249,596 EASTING 2,437,469 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B23-A STATION 49+88 OFFSET 32ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.4 ft TOTAL DEPTH 119.5 ft NORTHING 249,596 EASTING 2,437,469 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015

DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILLER M. WIGGINS START DATE 12/03/15 COMP. DATE 12/04/15 | SURFACE WATER DEPTH 0.1ft

DRILLER M. WIGGINS START DATE 12/03/15

COMP. DATE 12/04/15 SURFACE WATER DEPTH 0.1ft

L
ELEV| RRRY |DEPTH| BLOW COUNT BLOWS PER FOOT sawp. (W é SOIL AND ROCK DESCRIPTION ELEV| QRRY |DEPTH| BLOW COUNT BLOWS PER FOOT SAMP: 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprin] | | @ | [ ost | ost | ost | [0 25 50 75 100 | NO. [ Aol o
5 B 75 Match Line . -
T - 1 e COASTAL PLAIN
I C S . R A GRAY-BROWN, SILTY FINE SAND (A-2-4)
I L L2671 3T R A WITH CEMENTED TRACE SAND
0 04 T 00 E 04 GROUND SURFACE 00 | gg + /!32. - Sat. FRAGMENTS ‘
o WOH | WOH | WOH o Sat. oo ALLUVIAL — (RlVER BEND FORMATlON) (contlnued)
T N ey DARK GRAY, MUCK o5 T -
T No-o- |- e s e s — — —— S 826 T 830 - -
I O A C UNDIVIDED COASTAL PLAIN + S Sy
40 T a4 A N L GRAY, SILTY FINE SAND (A-2-4) WITH i . &9 Sat.
-5 £ 7110 12 \an Sat. L TRACE TO LITTLE SHELL FRAGMENTS -85 £ \
-76 T 80 - o B -876 T 880 s \ T B -88.0 88.4
il [ Y 2 Sat. [4] il 81816 |- :\,:34 : Sat. GRAY, CEMENTED SAND AND SHELL
-10 A4 [ -90 1 FRAGMENTS (A-1-b)
il S N 1 T (RIVER BEND FORMATION)
126 T 130 col - 926 T 930 B P D %23 927
T T 913 Y | s L + 50701 .o - 600019 COASTAL PLAIN SEDIMENTARY ROCK
" I . e, at. L o5 i C -943 _ GRAY, MODERATELY INDURATED AND __ 94.7]
- =+ \ - - =+ "1 INDURATED LIMESTONE (RIVER BEND
T R i T L] FORMATION) _
-176 T 180 R A\ S B -976 T 980 RS 24 9 COASTAL PLAIN — 28
i 6 1 12117 11 - g Sat. i 1 60/0.1 - 16001 GRAY, CEMENTED SAND (A-1-b) |
-20 I A - -100 I L L 100 | _ _ (RIVERBEND FORMATION) _ _| 101.0
il I N I oo — =~ — COASTAL PLAIN SEDIMENTARY ROCK ,.-——‘—
I - i I oo GRAY, MODERATELY INDURATED TO
262801 Lo - A8 TA030 4 o7 S casL 1031 | FRIABLE LIMESTONE
I o Sat. i I ' . C | (RIVER BEND FORMATION)
25 + 3 - 105 + 10009 ~ T~ T COASTALPLAN
+ 1- - - + - - - F 1066 | LIGHT GRAY, CEMENTED SAND AND
276 T 280 1 B -107.6 T 108.0 AR .- JERIREEE 539 ) SHELL FRAGMENTS (A-1-b)
+ 3 2 | 4 o Sat. - + 219 [ 6 - -?15_--—-—” SRR Sat. S99 | (RIVER BEND FORMATION) I
30 < | - HARD DRILLING NOTED FROM 32,533 =110 1 I 533 || COASTAL PLAIN SEDIMENTARY ROCK "
-+ - .. - -+ P OO O ' d
+ I 21 ________ 325 + | - - - - - SSSF 1125 | _ _(RIVERBEND FORMATION) | 4499
26 T30 L C COASTAL PLAIN SEDIMENTARY ROCK 26 T30 ST T T T T M - COASTAL PLAIN —=3
I a8 Sat. LIGHT GRAY, FRIABLE LIMESTONE WITH I ‘ . ooro. L | GRAY, CEMENTED SAND AND SHELL |
-35 1 \ L SHELL FRAGMENTS -115 4 —-1156 _| FRAGMENTS (A-1-b) | _116.0
1 T e (RIVER BEND FORMATION) 1 N gooE -, __ _(RVERBENDFORMATION) ™ |
376 T 380 e N - -117.6 T 118.0 | =TT Coor | "COASTAL PLAIN SEDIMENTARY ROCK |
T N L }52: I R A Sat. B T EH RS . Y2 Sat |33 1191 |  GRAY, FRIABLE TOMODERATELY | 4195
40 I N C T - | INDURATED LIMESTONE I
N 1 L | __ (RIVERBEND FORMATION) __ __ |
1 R I N i 1 i COASTAL PLAIN
A28 3430 et | - o N C T C LIGHT GRAY, CEMENTED SAND AND
I ) Sat. i I L SHELL FRAGMENTS (A-1-b)
-45 £ / L £ L (RIVER BEND FORMATION)
1 /. + - Boring Terminated at Elevation -119.1 ft in
476 T 480 A R T-Y:| + - CEMENTED SAND AND SHELL
¥ 0 [ 19 | 29 ‘- | Sat. F COASTAL PLAIN + - FRAGMENTS (RIVER BEND FORMATION)
50 T S - GRAY-BROWN, SILTY FINE SAND (A-2-4) T B
T < = WITH CEMENTED TRACE SAND T ~
T ONd r FRAGMENTS T C
-526 T 530 DR R DR N C RIVER BEND FORMATION T C
¥ 21 | 34 | 51 e e Sat. - ( ) + -
-55 I T - I L
1 o i 1 L
-~ L
-576 T 580 | AT - T
¥ 37 | 21 | 13 B Bl R Sat. - + -
-60 I o I’ - . I L
I 1.0 i I L
-62 6 63.0 i
¥ 0 [ 13 | 16 o Sat. - + -
-65 I - - I L
1 e/ L 1 L
-676 T 68.0 4 r T r
i ST 7o s Sat. [ T .
-70 1 N | 1 |
1 I | 1 L
\
726 T 730 TN - T B
T 1471720 | 25 SRR -\§45 Sat. - T -
-75 T il [ T [




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 57 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B24-B STATION 51+34 OFFSET 22 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.9f1t TOTAL DEPTH 114.5 ft NORTHING 249,505 EASTING 2,437,594 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B24-B STATION 51+34 OFFSET 22 ft RT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -1.9f1t TOTAL DEPTH 114.5 ft NORTHING 249,505 EASTING 2,437,594 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MIDO314 D-25 80% 07/31/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER M. WIGGINS START DATE 12/08/15

COMP. DATE 12/09/15

| SURFACE WATER DEPTH 3.4ft

DRILLER M. WIGGINS START DATE 12/08/15

COMP. DATE 12/09/15

SURFACE WATER DEPTH 3.4ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ELey |PERTH v 0 SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprin] | | @ | [ ost | ost | ost | [0 25 50 75 100 | NO. [ Aol o
0 -80 Mmatchtine | [ {1
C T T s T T T " [ sat T COASTAL PLAIN
41 L 41 e . 839
19 T 00 19 GROUND SURFACE 0.0 T o /j : GRAY-BROWN, SILTY FINE SAND (A-2-4)
1 WOR|WOR|WOR| & Sat. N UNDIVIDED COASTAL PLAIN T R WITH TRACE CEMENTED SAND
] : oy DARK GRAY, SILTY CLAY (A-7-5) WITH o5 T Y FRAGMENTS
-5 1 \ C— —\__ _ _ TRACEORGANICS | —— 7 |85 | -849 | 830 = = 5 _ d (RVER BEND FORMATION) (continued)
64 f 42 AL L GRAY, SILTY FINE SAND (A-2-4) 1 - of0 - Sat.
+ S 4 4 -bg - Sat. o - - ' .-
I 1 i I I P I gl A 9 _ _ ______________ g0
-10 | _-00 T 80 1 r -90 | -800 T 880 py 899 88.0
T 2122 |[é& . Sat. i T 60/0.0 6000 COASTAL PLAIN SEDIMENTARY ROCK
T N i T GRAY, MODERATELY INDURATED
1 N i T o5  LIMESTONE (RIVER BEND FORMATION)
15 | 149 T 130 -\ o 95 | .as0 T 930 sat ) COASTAL PLAIN a5
T 78 [T T e Sat. i T 14~ {100/0.3 T 10002® : : GRAY, CEMENTED SAND AND SHELL :
1 o i T Rt C FRAGMENTS (A-1-b)
1 . : i I \ (RIVER BEND FORMATION) /
1 S L 100 1 L COASTAL PLAIN SEDIMENTARY ROCK
20 | <199 180 L L o Lo I L - 1006 989 GRAY, FRIABLE TO MODERATELY
+ N 3 Sat. L = =+ T - 4+ L INDURATED LIMESTONE
+ .- // . PN 210 + - 1000 (RIVER BEND FORMATION)
T i [~~~ 'DARKGRAY,FINE SANDY SILTY CLAY ~ | T s i
25 | .oa9 T 230 / N (A-7-5) WITH TRACE SHELL FRAGMENTS -105 I o
+ 2 1 Tllez - Sat. \_ -1062 .4 1043 T -106.2 104.3
1 \ . §_ I 54 | 44 | 41 | e sat. B3¢ COASTAL PLAIN
i A A ———— i coL LT ool GRAY, CEMENTED SAND AND SHELL
T N N GRAY, SILTY FINE SAND (A-2-4) WITH T LT N FRAGMENTS (A-1-b)
-30 | -299 T 280 \ r TRACE GRAVEL -110 | -1099. T 1080 =z 533 (RIVER BEND FORMATION)
1 6 8 7 . - Q15 Sat. L 1 16 ] 25 | 24 .49 - - - Sat. 3391
1 AN [ _______ 3y I N ST
T N N COASTAL PLAIN SEDIMENTARY ROCK T \_\ o 538L
35 | .349 T 330 \ C LIGHT GRAY, FRIABLE LIMESTONE WITH -115 | -1149 ] 1130 oo
T 13| 14 | 12 T % . Sat. i SHELL FRAGMENTS 1 16 [ 38 [ 23 . 961 - Sat. [0o0ol 1164 114.5
T L - (RIVER BEND FORMATION) T - Boring Terminated at Elevation -116.4 ft in
+ N L + - CEMENTED SAND AND SHELL
40 | 200 T 280 N - T r FRAGMENTS (RIVER BEND FORMATION)
1 8 12 12 .. 424‘ Sat. " 1 L
T N [ 429 _________ s T C
1 \- C COASTAL PLAIN 1 .
-45 | .49 T 430 \ r GRAY-BROWN, SILTY FINE SAND (A-2-4) I [
T 2 [ 8 [ 11 o . .| .. Sat. i WITH TRACE CEMENTED SAND I i
1 S C FRAGMENTS T L
I A I C (RVER BEND FORMATION) I C
\~ L. | 1 |
-50 | -499 T 480 ot N - 1 L
1 .. \‘67 Sat. " 1 L
I Y L I C
55 | -549 1 530 . '\. - 1 r
T 28 | 35 | 40 NN S Sat. i T i
1 2 A . 1 L
4 A » 4 L
1 7. K 1 L
60 | -509 T 580 Rd r I [
1 16 15 30 . T‘iG i Sat. [ 1 K
4 ... | . L 4 L
65 | -649 | 63.0 b s : )l : B T L
1 .. .45 - Sat. " 1 L
I e K I C
I A L I L
70 | 699 T 680 o o I [
1 8 [ 1| 12 .. e . . . Sat. i il i
1 DN L i I L
4 N.oL. B 4 L
1 D i 1 L
<75 | -749 1 730 e oo o N _ 1 L
1 . ’47 . Sat. " 1 L
I A L I L
4 I Y B 4 L
-80 -799 780 Vi




GEOTECHNICAL BORING REPORT SHEETSS OF 70
CORE LOG

NCDOT CORE DOUBLE B4929 _GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS
SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B24-B STATION 51+34 OFFSET 22 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLAR ELEV. -1.9ft TOTAL DEPTH 114.5 ft NORTHING 249,505 EASTING 2,437,594 24 HR. N/M
DRILL RIGHAMMER EFF/DATE  MIDO314 D-25 80% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic
DRILLER M. WIGGINS START DATE 12/08/15 COMP. DATE 12/09/15 SURFACE WATER DEPTH 3.4ft
CORE SIZE NQ3 TOTAL RUN 15.0 ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' RES R0 o DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
-8909 Begin Coring @ 88.0 ft
-89.9 [ 880 [ 50 |[N=60/0.0] (1.8) | (0.0) (1.8) [ (0.0) 899 COASTAL PLAIN SEDIMENTARY ROCK 88.0
] H% -8 36% | 0% 45% | 0% B GRAY, MODERATELY INDURATED LIMESTONE (RIVER BEND
B FORMATION)
- 1:52/1.0 L
i 3,14/1.0 -93.9 92.0
95 | -94.9 T 93.0 1'49/1.0 (0.0) [ (0.0) B2 o5 4 COASTAL PLAIN 935
-95.8 T 93.9 =100/0. 0% A 0% T - GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b) -
] 50 [ 1347107 (38) [ (0.0) 66) | (00) i \ (RIVER BEND FORMATION)
] ]g?ﬂ -8 76% | 0% 61% | 0% COASTAL PLAIN SEDIMENTARY ROCK
100 . 139110 L GRAY, FRIABLE TO MODERATELY INDURATED LIMESTONE
= — iy - RIVER BEND FORMATION
1095 889 || 1dari0 N < :
i 50 [VEh9%%7 (2.8) | (0.0)
:11%8;:]'8 56% | 0% L
-105 1:59/1.0 L
-106.2 1 104.3 1:47/1.0 -106.2 104.3
N=85 090 COASTAL PLAIN
050 GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
539 (RIVER BEND FORMATION)
-110 239
N=49 3%
OO0
(oJe]e]
(e]eYe]
(oJeYe]
15 B8
N=61 oooL -116.4 114.5

Boring Terminated at Elevation -116.4 ft in CEMENTED SAND AND SHELL
FRAGMENTS (RIVER BEND FORMATION)




SHEET 59

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B24-B: -L2- Station 51+34, 22’ RT

Begin Run 1 [ - ;
88.0 feet |\ End Run 1
93.0 feet
Begin Run 2 |
93.9 feet \ b\
End Run 2
B 98.9 feet
Begin Run 3 '/
99.3 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0
SCALE IN FEET
WBS No.: 40233.1.1 TIP No.: B-4929 February 2016

Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach

Pender County, North Carolina



GEOTECHNICAL BORING REPORT SHEET 60 OF 70

BORE LOG

NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST P. FAHEY WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST P. FAHEY
SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B25-A STATION 52+75 OFFSET 32ftLT ALIGNMENT -L2- 0 HR. N/M BORING NO. B25-A STATION 52+75 OFFSET 32ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.3ft TOTAL DEPTH 114.2 ft NORTHING 249,521 EASTING 2,437,744 24 HR. N/M COLLARELEV. 0.3ft TOTAL DEPTH 114.2 ft NORTHING 249,521 EASTING 2,437,744 24 HR. N/M
DRILL RIGHAMMER EFF/DATE  MID0314 D-25 80% 07/31/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autormatic DRILL RIGHAMMER EFF/DATE  MID0314 D-25 80% 07/31/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Autormatic
DRILLER B. FOWLER START DATE 11/06/15 COMP. DATE 11/06/15 | SURFACE WATER DEPTH 0.3ft DRILLER B. FOWLER START DATE 11/06/15 COMP. DATE 11/06/15 SURFACE WATER DEPTH 0.3ft
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 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 100| [ NO. [ /moll 6
5 B 75 Match Line I R Y
1 i I . COASTAL PLAIN
1 L I R GRAY, SILTY FINE TO COARSE SAND
1 L 785 + 788 . _//_ (A-2-4) AND TRACE TO SOME CEMENTED
03 T 0o - 03 GROUND SURFACE 00 | . T 3| 15 | 23 - gE Sat. SAND FRAGMENTS
0 =+ WO [WOR WO & P v ALLUVIAL 80 4 /‘38 (RIVER BEND FORMATION) (continued)
T B D r DARK BROWN, MUCK T 20
T X C2T_ o __ _________ 30 T AN
-35 T 38 T Cooe UNDIVIDED COASTAL PLAIN -835 T 838 ey
5 T 61514 & Sat. [s2s GRAY, FINE SAND (A-3) WITH TRACE TO -85 1 7110 12 T e Sat.
T N ooss SOME SHELL FRAGMENTS T L
1 N\, coesl 1 | A
-85 T 88 N - S 885 T 838 Il B
10 I R i Sat. gaid -9 I R 7 - sat. | w0s
1 S // L. oool 1 LT T T T T [~ = T COASTAL PLAIN SEDIMENTARY ROCK ~
1 - cod I cee L LIGHT GRAY, FRIABLE LIMESTONE
435 + 138 -2 coodf 935 + 938 S + L (RIVER BEND FORMATION)
15 b 3 3 | 4 & - sat i34 95 b 60/0.0 . .60/0.0 8 -HARD DRILLING NOTED FROM 93.8-98.8
I T sosol I -
I A ! I !
-185 T 188 S\ ossar L -985 T 988 SRR -
20 + 5 5 | 7 - -&1-2- sat. 3o -HARD DRILLING NOTED FROM 22.5'-22.8 100 + 70 [30/0.1 © 1000069 -
T e T I c-007 1010
T N sy T [===- C3%F COASTAL PLAIN
SO P C \'\ C coso 05 T 10aa | ooor LIGHT GRAY, CEMENTED SAND AND
235 T Co T cesel 1035 I C SHELL FRAGMENTS (A-1-b)
25 I 8|12 B3] '/st o Sat. sses” -105 I 63 | 46 | 27 Y Sat. §§§'_ (RIVER BEND FORMATION)
T T T ooeel T N Y ool -HARD AND SOFT DRILLING NOTED
I 4 oo 267 _ _ ____ _____ _____ _ _ _ 270 T N SS9 FROM 105'-108.8'
7 GRAY, SICTY FINE SAND (A-2-4) P 229
-285 T 288 A I -108 5 71088 - s L oo0o
-30 1 3| 3|6 ¢ Sat. [T -110 1 m ] N A Sat. |99
\ < 000
I N 5 I LT Rsr
T TN\ B T e odof 127 1130
=33.5 F 338 TN B -113.5 T113.8 B it o 1139 COASTAL PLAIN SEDIMENTARY ROCK 1142
35 T 9 [ 11 ] M N ) Sat. B 100/0. 100/0.49 LIGHT GRAY, FRIABLE LIMESTONE
T T e 0 T C \ (RIVER BEND FORMATION)
1 . . - SRS AT B AN eENT ST AV BN —— 1 L Boring Terminated at Elevation -113.9 ft in
COASTAL PLAIN SEDIMENTARY ROCK
-385 T 388 N LIGHT GRAY, FRIABLE LIMESTONE WITH T C LIMESTONE (RIVER BEND FORMATION)
40 T 9 [ 14 ] 15 o | wog Sat. r SHELL FRAGMENTS T r
T v N (RIVER BEND FORMATION) T N
T oot \\ - 427 48 T B
-435 T 438 R N i COASTAL PLAIN T r
45 T M5 24 R '\"39' Sat. B GRAY, SILTY FINE TO COARSE SAND T i
T ~ (A-2-4) AND TRACE TO SOME CEMENTED T N
I S /'/ o r SAND FRAGMENTS I C
A D I A i (RIVER BEND FORMATION) I C
-50 I L R Sat. [T I C
~
1 ~< . .. i 1 i
-+ T T \.\.\. - - - -+ -
-535 T 538 R B R - T -
-55 I 25| 32| 83 R IR IR Y Sat. o I C
4 R VR a 4 L
585 T 588 R I R A - T -
60 + 20 | 40 [60/04| | < - - - | oo s N - + -
- 1 . C 1 C
—100/0.9 i 1 i
-635 T 638 SR _-,-/’-”- . - T -
65 I N I I I ot A Sat. kil I o
1 S i 1 i
-685 T 638 L B T -
S N S N I B Y sat. T ki o
N
1 SN - - i 1 i
4 P A N L 4 -
N
-735 T 738 st - '\'\ - - T o
75 T T [ 24 | 30 R R Sat. - + -




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 61 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B26-B STATION 54+16 OFFSET 31ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.1ft TOTAL DEPTH 119.2 ft NORTHING 249,424 EASTING 2,437,865 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B26-B STATION 54+16 OFFSET 31ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 0.1ft TOTAL DEPTH 119.2 ft NORTHING 249,424 EASTING 2,437,865 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MIDO314 D-25 80% 07/31/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER M. WIGGINS

START DATE 12/09/15

COMP. DATE 12/15/15

| SURFACE WATER DEPTH 0.2ft

DRILLER M. WIGGINS

START DATE 12/09/15

COMP. DATE 12/15/15

SURFACE WATER DEPTH 0.2ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ELey |PERTH v 0 SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprin] | | @ | [ ost | ost | ost | [0 25 50 75 100 | NO. [ Aol o
5 75 Match Line I R Y
T 1 RN COASTAL PLAIN
I 276t 777 A N GRAY-BROWN, SILTY FINE SAND (A-2-4)
1 TF 6 | 29 | 35 Ne - sat WITH TRACE GRAVEL
64 . i
o | o1 T oo GROUND SURFACE 0o | 80 I /) ‘ (RIVER BEND FORMATION) (continued)
1 WOH[" 1 1 *2 - Sat. ALLUVIAL T A A
T+ - __ _ DARKBROWN,MUCK _ 20 006 T 807 NN
] \ UNDIVIDED COASTAL PLAIN A28 1 = T8 79 . sat
=39 [ 40 5 3 T \- . GRAY, SILTY FINE SAND (A-2-4) WITH 85 1 . &7 at.
5 4 a7 Sat. TRACE SHELL FRAGMENTS - -+ \\
1 I N 1 .
76 T 77 NG -876 T 877 "\\'"'
T 6 9 [ T . -}20 .- Sat. i T [ 20 [ 37 i Sat.
-10 1 A -90 I X
' i
126 T 127 A 926 T 927 | ] St § o ———— e — — 225
I S5 |6 e Sat. I 100103 . 10003 C COASTAL PLAIN SEDIMENTARY ROCK
-15 £ \ 95 £ GRAY, FRIABLE TO MODERATELY
il R il i INDURATED LIMESTONE (RIVER BEND
) 4 o\ .. 974 4+ 975 e e FORMATION)
A B B T BT .. \22 .. sat T 10070 - 1001029 -
-20 T " -100 I R GEXE [
T \\ 209 _ _ _ _ 210
T v GRAY, FINE SAND (A3 T
2627 Lo Lo AN (-3 SICAR 10 A S S T [ 1026 1027
- 1 5 Sat 105 I ' : Jojuiep B~ CoASTALPAN
= - - 2.0 - /’ o0 GRAY, CEMENTED SAND AND SHELL
T s = T GRAY, SILTY FINE SAND (A24)WITH | T o SIS FRAGMENTS (A-1-0)
-27.6 :: 277 // LITTLE SHELL FRAGMENTS AND TRACE -107.6 T 107.7 T / 888_ (RIVER BEND FORMATION)
2 T |WOH| &3 Sat. CLAY 39 [ 66 | 25 /‘g y sat. [999
w| 1 R o] 1 ~ Bt
\ 09 310 il .7 SS9k
I [ GRAY, FINE SAND (A-3) I R B e N
-326 T 327 I -1126 T 1127 L~ OO0
1 AR '¥8 . Sat. 1 ol s R I :/0}151 L Sat. 2990
-35 I R -115 I e
I 39 _ 380 1 A oo0o|
T o DARK GRAY, SILTY FINE SAND (A-2-4) T T SN
376 T 377 N -117.6 T117.7 / 533
T 6 | 4 | 6 Q0 sat. T 20 | 13 | 16 @2 Sat. 399 -119.1 119.2
-40 1 1 — Boring Terminated at Elevation -119.1 ft in
T N 409 _ _ _ _ __ ____________#Y I L CEMENTED SAND AND SHELL
1 i N L COASTAL PLAIN SEDIMENTARY ROCK 1 B FRAGMENTS (RIVER BEND FORMATION)
A28 T A2 s ~ . C LIGHT GRAY, FRIABLE LIMESTONE WITH I C
1 _\35 . Sat. i SHELL FRAGMENTS I i
-45 I ) L (RIVER BEND FORMATION) I L
\ 49 460 1 i
T N i COASTAL PLAIN T C
LB LALL L Lo N C GRAY-BROWN, SILTY FINE SAND (A-2-4) I C
T R Sat. i WITH TRACE GRAVEL I L
-50 I M L (RIVER BEND FORMATION) I [
1 < |- i 1 L
526 T 527 TN - T r
¥ 7 [ 34 | 44 “ Nazs: Sat. - + -
-55 I N C I L
1 D Y L 1 L
SR A e - \\' i T r
1 . w7 Sat. K 1 L
.60 I PR n I [
1 s i 1 L
-626 T 627 AT - T r
¥ [ 13 | 15 o | Sat. - T+ -
| T X - b -
I N K I L
-676 T 677 TN i
¥ 719 | 22 Yy Sat. - + -
-70 I / L I L
1 S i 1 L
726 T 727 Al - T r
¥ [ 4 | 18 & Sat. - + -
-75 T NN [ ]




NCDOT CORE DOUBLE B4929_GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 62 OF 70

WBS 40233.1.1

| TIP B-4929

| COUNTY PENDER

| GEOLOGIST M.ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH

BORING NO. B26-B

STATION 54+16

OFFSET 31ftRT

ALIGNMENT -L2-

COLLARELEV. 0.1ft

TOTAL DEPTH 119.2 ft

NORTHING 249,424

EASTING 2,437,865

GROUND WTR (ft)
0 HR. N/M
24 HR. N/M

DRILL RIG'HAMMER EFF./DATE  MIDO314 D-25 80% 07/31/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER M. WIGGINS

START DATE 12/09/15

COMP. DATE 12/15/15

SURFACE WATER DEPTH 0.2ft

CORE SIZE NQ2 TOTAL RUN 9.3 ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' REC R0 ] o DESCRIPTION AND REMARKS
() (Minfft) | % | % : % | % | G| ELEV.() DEPTH (f)
-93.1 Begin Coring @ 93.2 ft
93T 932 | 43 | 1:45/1.0 | (2.1) | (0.3) (5.6) | (0.7) 931 COASTAL PLAIN SEDIMENTARY ROCK 932
-95 I 1:42/1.0 | 49% | 7% 59% | 7% L GRAY, FRIABLE TO MODERATELY INDURATED LIMESTONE (RIVER
1 1:26/1.0 B BEND FORMATION)
974 + 915 4:09/1.0 RS-11: 99.0-99.3', qu=2,593 psi, RMR=10
- 2:07/0.3 L
T 50 N=t00m4 35) [ (04)
-100 316/1.0 | 70% | 8% | RS-11
T 3'50/1.0 — —
I o
-102.6 +102.7 43/1. - -102.6 102.7
1 3:30/1.0 - 4034 _ 03
105 T IN=100/0.6 QSSF COASTAL PLAIN
-+ 00— GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
+ SS3- (RIVER BEND FORMATION)
+ OO O
T+ N=91 Roor
-110 I ool
OO 0|
4 OO O
1 ojele
1 - ook
T N=44 0SS
-115 I Soo
1 OOO_
OQ O
T Roor
T N=29 QA -119.1 119.2

FRAGMENTS (RIVER BEND FORMATION)

Boring Terminated at Elevation -119.1 ft in CEMENTED SAND AND SHELL




SINCE

@
1881

SHEET 63

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B26-B: -L2- Station 54+16, 31’ RT

Begin Run 1
93.2 feet

Begin Run 2

97.7 feet

End Run1
97.5 feet

SCALE IN FEET

WBS No.: 40233.1.1 TIP No.: B-4929
Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach

February 2016
Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/5/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 64 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B27-A STATION 55+12 OFFSET 34 ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 03 ft TOTAL DEPTH 139.3 ft NORTHING 249,463 EASTING 2,437,974 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B27-A STATION 55+12 OFFSET 34 ftLT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. 03 ft TOTAL DEPTH 139.3 ft NORTHING 249,463 EASTING 2,437,974 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MIDO314 D-25 80% 07/31/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER M. WIGGINS

START DATE 12/16/15

COMP. DATE 12/17/15

| SURFACE WATER DEPTH 0.0ft

DRILLER M. WIGGINS

START DATE 12/16/15

COMP. DATE 12/17/15

SURFACE WATER DEPTH 0.0ft

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 cou . 25 Oows 5 o0 5 100 v ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH oW cou . 25 ows 5 o0 5 100 0 SOIL AND ROCK DESCRIPTION
(0 0.5ft | 0.5ft | 0.5t ! . ! NO. |/voll 6 | ELev. @ DEPTH (f) (0 0.5ft | 0.5ft | 0.5t ! . ! NO. | ol
5 B 75 Match Line I R Y
+ L 1 SN GRAY-BROWN, SILTY FINE SAND (A-2-4)
1 L 775 + 778 . \_\_ (RIVER BEND FORMATION) (continued)
T i T 4 7 13 T 620 Sat.
o Loa T oo L 03 GROUND SURFACE 09 | g0 + -3
T WOH[WOH]| 1 " Sat. = ALLUVIAL T
T * o C A7 DARK BROWN, MUCK 20| T -
T L 25y T UNDIVIDED COASTALPLAIN 25 1 828 o
1S . o0 0ol I 8 8 13 . .
-8 1 39 4 N ool GRAY, FINE SAND (A-3) WITH TRACE SILT I D2 Sat.
-5 4 | @8 Sat. fosee AND TRACE TO LITTLE SHELL -85 I ]
1 N cosoh FRAGMENTS 1 ol
75 T 78 . -\\- . ooss -87.5 T 878 SR
T 8 | 10 | 11 R Sat. [233 T 517191 *1-6 Sat.
-10 I Wi cesel -90 I v
1 .- oooe 1 o
-125 T 128 A o3ser -925 T 928 SR R e 928
T 5 5 6 C Sat. [osoel T 60/0.1 - 60019 E COASTAL PLAIN SEDIMENTARY ROCK
15 T . * - oooar 95 T SRR - GRAY, FRIABLE TO MODERATELY
T 1 e T — INDURATED LIMESTONE (RIVER BEND
T TV s T - FORMATION)
475 T 178 SR ooss 975 + 978 SRR -
+ 6 8 7 - - *15 sat. oo T 100/0.9 * 1000.5® - THIN LAYERS OF SOFTER DRILLING
-20 I T cosl -100 1 o C NOTED FROM 100.3-101.8'
T o000
225 T 228 - lr - eossr 025310281 SR ol C 1031 1034
1 T o, Sat. fesesl 1 ' [T T T T 00006 oo COASTAL PLAIN
-25 4 / Sos 57 60| 195 4 | o3S- LIGHT GRAY, CEMENTED SAND AND
1 /- 5§ DARKGRAY, CLAYEYFINE TOCOARSE | T I cogr THCEL FRIGMENTS (e 1)
275 + 278 /- Eser SAND (A-2-6) WITH TRACE SHELL -107.5 T107.8 Sl RoSr (RIVER BEND FORMATION)
T TR g sat. [554 FRAGMENTS I slwn T |es Sat. |88
-30 T X \' -110 T : R ooo[”
T N bsd—s07 __ _ __ _ _ _ _ ____ ______ 319 T 7 239
T N | - COASTAL PLAIN SEDIMENTARY ROCK T R e
=325 T 328 N LIGHT GRAY, FRIABLE LIMESTONE WITH 1125 T 112.8 Coe o Roor
T T8, : '\?21 : Sat. [T SHELL FRAGMENTS 1 1918 9 - il Sat. [poo
-35 I B :¢_ (RIVER BEND FORMATION) -115 I .Y Gl =
! - ! -
375 T 378 i #E- -1175F 1178 S oo
T 7 | 10 | 12  m Sat. T 27 | 36 | 25 gt sat. BSS+
-40 T A el -120 T Al 539!
T 4071 ____________#0 T 7 oS0
T A Toeer COASTAL PLAIN T ce g RSor
425 T 428 sl B3y GRAY, FINE SAND (A-3) 12251122 8 4 ooor
¥ RIS sat. [E25i (RIVER BEND FORMATION) T 0]y . % Sat. BeeL
-45 eosel -125 A1 | coof
T \ S p—— — ooof—A257 __ _ _ _ _ _ _ _ _ _ _ __ __ _ __ 1260
T N sy T T T - COASTAL PLAIN SEDIMENTARY ROCK
-475 T 478 N Possr 1275+ 127.8 T eo00® GRAY, MODERATELY INDURATED
T 7 7T 10 - pir sat. Pood- + 60/0.0 - -60/0. #E- LIMESTONE
-50 I i bosel 07 s10] 1130 I o o (RIVER BEND FORMATION)
poee =507 _______ 510 -SOFTER DRILLING NOTED FROM
T -l § GRAY-BROWN, SILTY FINE SAND (A-2-4) T 8(1)29.5‘-131.6‘ ANS1302.1‘-132.5c')
-525 T 528 AN C (RIVER BEND FORMATION) 1325 T 1328 RS Y #E'
T 4 4 5 ‘&9 Sat. - T 60/0.0 - -60/0.0
-55 1 i - -135 1 ——. 49 _ _ _ _ _ _ __ _____ _ _ _ _ 1352
T N i T L. . \ B COASTAL PLAIN
LIGHT GRAY, CLAYEY FINE TO COARSE
R e e R A A i ASLATAITB L s L BN SAND (A-2-6) WITH TRACE SHELL
T T *15 Sat. i €25 Sat. [T -139.0 FRAGMENTS 139.3
-60 4 L i L \ (RIVER BEND FORMATION)
+ . 7/ . o + - Boring Terminated at Elevation -139.0 ft in
625 T 628 e - + - CLAYEY SAND (RIVER BEND
+ 3| 3 | 4 2an Sat. - + - FORMATION)
-65 1 i L 1 L
<+ .l - - <+ -
675 T 678 1 3 T 3
T S 2|3 CY Sat. - T r
-70 1 [ - I L
1 |- - L 1 L
725 T 728 i - - T B
T ST 21 41| & Sat. [T T r
-75 T AN [ T B




NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 65 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B28-B STATION 56+07 OFFSET 32 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -0.1ft TOTAL DEPTH 114.3 ft NORTHING 249,375 EASTING 2,438,049 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B28-B STATION 56+07 OFFSET 32 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -0.1ft TOTAL DEPTH 114.3 ft NORTHING 249,375 EASTING 2,438,049 24 HR. N/M

DRILL RIGHAMMER EFF./DATE  MIDO314 D-25 80% 07/31/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015

DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILLER M. WIGGINS

START DATE 12/18/15

COMP. DATE 12/21/15

| SURFACE WATER DEPTH 0.1ft

DRILLER M. WIGGINS

START DATE 12/18/15

COMP. DATE 12/21/15 SURFACE WATER DEPTH 0.1ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
0 0.1 GROUND SURFACE ool [ 80 | | | | 4 ] Match Line . -
AU LAY 1 1 1 o - - Sat. AL ALLUVIAL 1 r . COASTAL PLAIN
1 . 21_ DARK BROWN, MUCK 20| T [ GRAY, SILTY FINE SAND (A-2-4)
32 1 31 N oosal ~ ~ UNDIVIDED COASTAL PLAIN =829 | 828 5 7 U B (RIVER BEND FORMATION) (continued)
5 + 5 3 5 -9 - Sat. [coock GRAY, FINE SAND (A-3) WITH TRACE TO 85 + - | m30 - - Sat.
- y oo LITTLE SHELL FRAGMENTS AND TRACE -+ /
T Y boasl ORGANICS T - -/-/
79 1 78 < 2 - )Y ool -879 1 878 2 2 - L7
1 . . Sat. |ossel 1 . . Sat.
-10 I i s -90 I il
1 .. oool 1 .. 11 _ 910
1 o ool T 1 GRAY, CEMENTED SAND AND SHELL
-129 T 128 b ool 929 | 928 1 .. FRAGMENTS (A-1-b)
1 s [ 8] 7 D és sat. |55 1 12121 p0003 | 0 L —_——— -93.9 (RIVER BEND FORMATION) 938
15 00 0 of -95 100/0.3 942 '\ /94|
-+ / ooo— —+ : COASTAL PLAIN SEDIMENTARY ROCK
T+ Sy B oo T GRAY, FRIABLE TO INDURATED
479 T 178 - - Ay T LIMESTONE (RIVER BEND FORMATION)
1 41 415 :* o sat. [233 992 | 991 L
-20 € i ooe -100 T 6070.1 60/0.19
I TN T I
220 T 28 : '\' : bose T
51 6 | 10 T sat. 252 I
41 . @16 at. [oooof -104.3 +104.2 Ce -104.3 104.2
-25 I /’ esosl 250 _______ 20| |05 T 71 (29701 100/0.6® s 1049
1 - B DARK GRAY, FINE TO COARSE SANDY T ~ 1000 B3oL COASTAL PLAIN
1 . NG CLAY (A-6) WITH TRACE SHELL 1 I el sl GRAY, CEMENTED SAND AND SHELL
-279 27.8 o \_ FRAGMENTS -107.9 | 107.8 I P 500k FRAGMENTS (A-1-b)
T WOH[ 2 | 1 (3 . Sat. i T 26 | 40 [ 30 g0 Sat. [ooo] (RIVER BEND FORMATION)
-30 I L1 o 300] |-110 1 933
1 AN C LIGHT GRAY, FINE SAND (A-3) WITH T T ool
1 SN B TRACE SHELL FRAGMENTS 1 c ) 5oL
-329 328 \ i i | -1129 | 1128 . 000|
4 5 7 12 N9 - Sat. L + 2 | ] 39 .ies Sat. [388L 1124 114.3
-35 £ S ooool 361 __ __ _ __ __ __ __ _ ____ _ _________ 350 =+ - Boring Terminated at Elevation -114.4 ft in
I e N - LIGHT GRAY. ERIABLE LIMESTONE WiTH T r CEMENTED SAND AND SHELL
T S I - , T - FRAGMENTS (RIVER BEND FORMATION
L R L o Bt B SR i SHELL FRAGMENTS 1 L ( )
1 . e - . Sat. (RIVER BEND FORMATION) 1 B
-40 L 7 401 400 L |
1 N N P C COASTAL PLAIN 1 L
1 R I B GRAY, SILTY FINE SAND (A-2-4) 1 B
429 | 428 N T B (RIVER BEND FORMATION) 1 B
1 8 8 13 - Q1 - - Sat. L 1 L
45 I - [ I [
-479 ] 478 AV i I C
1 8 14 17 )31 . Sat. | 1 |
-50 I r I [
529 1 528 A Y K I C
1 .. Sat. L 1 L
55 I /.19 - I -
T Sl B T B
579 | 578 3 . 5 A B 1 B
1 . . Sat. | 1 L
50 1 +10 - 1 -
1 ). L 1 L
weoleal L L f 1300 [ I i
1 . . Sat. L 1 L
65 1 *12 T T r
1 AR L 1 L
1 ... L 1 L
679 L 678 | ; B 4 - - T L
1 . Sat. | 1 L
-70 I @ C I C
\ - -
T N B 1 B
-729 | 728 5 5 5 -y [ 1 [
1 . . Sat. L 1 L
-75 I G [ I C
s T N | s L
1 N L L 4 L
-77.9 77.8 R Y | 1 L
T T 14 | 17 Ym o Sat. i I C
-80




NCDOT CORE DOUBLE B4929 _GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 66 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. ELLIS

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. B28-B STATION 56+07 OFFSET 32 ftRT ALIGNMENT -L2- 0 HR. N/M
COLLARELEV. -0.1ft TOTAL DEPTH 114.3 ft NORTHING 249,375 EASTING 2,438,049 24 HR. N/M

DRILL RIGHAMMER EFF/DATE  MID0O314 D-25 80% 07/31/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER M. WIGGINS

START DATE 12/18/15

COMP. DATE 12/21/15

SURFACE WATER DEPTH 0.1ft

CORE SIZE NQ2

TOTALRUN 10.0 ft

RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD S’,fl"‘c’)'P' REC R0 ] o DESCRIPTION AND REMARKS
() (Minfft) | % | % : % | % | G| ELEV. () DEPTH (f)
-94.2 Begin Coring @ 94.1 ft
95 | 94Z [ 94T | 50 | 1:41/1.0 | (3.9) | (0.0) (5.2) | (0.0 942 COASTAL PLAIN SEDIMENTARY ROCK 941
1 2:1211.0 | 78% | 0% 51% | 0% L GRAY, FRIABLE TO INDURATED LIMESTONE
1 1:37/1.0 L (RIVER BEND FORMATION)
1 3:02/1.0 L
992 1 99. 1:39/1.0 B
o | AL e ]
11211.0 | 26% | 0% r
1°20/1.0 r
122110 2
-104.3 1 104.2 1:43/1.0 L -104.3 104.2
-105 N=100/0.6 T 4050 o ____ __104.9]
539 COASTAL PLAIN
000 GRAY, CEMENTED SAND AND SHELL FRAGMENTS (A-1-b)
339 (RIVER BEND FORMATION)
N=70 000
-110 388
OO0
(oJe]e]
OO0
_ 388
N=68 000l -114.4 114.3

FRAGMENTS (RIVER BEND FORMATION)

Boring Terminated at Elevation -114.4 ft in CEMENTED SAND AND SHELL




sssss

SHEET 67

CORE PHOTOGRAPHS: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach, B28-B: -L2- Station 56+07, 32’ RT

94.1 feet
End Runl
’* 3 ﬁ 99.1

Begin Run2 “3 : End Run 2

99.2 feet w ?’ 104.2 feet__

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
WBS No.: 40233.1.1 TIP No.: B-4929 February 2016

Bridge over Intracoastal Waterway on NC 50/210 b/w US 17 and Topsail beach Pender County, North Carolina



NCDOT BORE DOUBLE B4929 GEO_BH_TOPSAIL.GPJ NC_DOT.GDT 2/4/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 68 OF 70

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST D.RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. EB2-A STATION 56+88 OFFSET 29 ftLT ALIGNMENT -L2- 0 HR. 2.0
COLLARELEV. 33ft TOTAL DEPTH 89.4 ft NORTHING 249,414 EASTING 2,438,143 24 HR. 3.0

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST D.RACEY

SITE DESCRIPTION BRIDGE OVER INTRACOASTAL WATERWAY ON NC 50/210 BETWEEN US 17 AND TOPSAIL BEACH GROUND WTR (ft)
BORING NO. EB2-A STATION 56+88 OFFSET 29ftLT ALIGNMENT -L2- 0 HR. 2.0
COLLARELEV. 33 ft TOTAL DEPTH 89.4 ft NORTHING 249,414 EASTING 2,438,143 24 HR. 3.0

DRILL RIGHAMMER EFF./DATE  MIDO314 D-25 80% 07/31/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  MID0314 D-25 80% 07/31/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER D. TIGNOR START DATE 10/29/15

COMP. DATE 10/29/15

| SURFACE WATER DEPTH N/A

DRILLER D. TIGNOR START DATE 10/29/15

COMP. DATE 10/29/15

SURFACE WATER DEPTH N/A

DRIVE BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH BLOW COUNT ows o0 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH oW cou . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5t | |O 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
5 -75 1 Match Line I R Y
22 T a0 L 33 GROUND SURFACE 0.0 =2 ALES AT 18 | 24 AN Sat. GRAY. BROVSﬁASSII% ;‘#é"é AND (A2.4
T WOH[ 1 1 R T ARTIFICIAL FILL T SN 3 : (A-2-4)
1 |+2 : w 1 T Nl WITH TRACE CEMENTED SAND AND
1 " w BROWN, SILTY FINE SAND (A-2-4) WITH 1 S SHELL FRAGMENTS
0 | o2 35 | 09 TRACESHELL FRAGMENTSAND 39 | 80 | 95 T g35 N (RIVER BEND FORMATION) (continued)
T 1 1 3| [&a- Sat 11 _____ORGANIGS 44 T 2T | 30 | 42 - ez - - Sat
1 |.4 . : C UNDIVIDED COASTAL PLAIN T e :
1 - B BROWN, SILTY FINE SAND (A-2-4) WITH / 1 '~ - -
T .. L LITTLE ORGANICS 1 SN -
S | -52.L 85 ' - GRAY-BROWN TO DARK GRAY, SILTY 85 | 8521 885 S 85, 89.0
I LT e Sat Q&2 FINE SAND (A-2-4) WITH TRACE TO o7 18_fl00%. 100049 BT -7 COASTAL PLAIN SEDIMENTARY ROCK 234
T o F 77\ SOME SHELL FRAGMENTS 1.0 T i GRAY, FRIABLE LIMESTONE
T o oosel "\ DARKGRAY, SILTY CLAY (A-7-6) T B (RIVER BEND FORMATION)
-10 | 1001 135 A oo “DARK GRAY, FINE SAND (A-3) WITH 1 L Boring Terminated at Elevation -86.1 ft in
T T 6 | 8 _‘.1 N sat. [oeeL TRACE SILT AND SOME SHELL T i LIMESTONE (RIVER BEND FORMATION)
1 bt oos FRAGMENTS 1 B
1 b oossl 1 L TUBES OBTAINED IN OFFSET HOLE
1 . cooel 1 L -L2- 56+88. 26' LT:
15 | 52| 185 \ bosel 4 L ST-310.0-12'
1 8 8 | 1 - - &1 Sat. [eeek + - ST-4 28.5-30.5'
1 o HE 1 5
I R peoe I i
20 | 9oL 235 | Coso 1 C
T sl 9] 8 |]-- +17 S T -
T M I ool 237 210 T B
25 | 050 T o - ~ DARK GRAY, FINE SANDY SILTY CLAY I C
T 7 0T o — 70 NN (A-6) WITH TRACE SHELL FRAGMENTS T r
"0 o
T - N T B
T N C 87 o __ 320 T i
-30 | ano T aas TN i GRAY, SILTY FiNE TO COARSE SAND 1 C
T RN Sat. i (A-2-4) 1 i
1 2\ B 1 B
1 oo B 1 B
35 | 3521 385 \ L 4 L
T 7 [ 13 | 12 s Sat. i 1 B
T \- - rs8r _ _ __ __ _ _ 40 T i
40 | 4001 4as R i COASTAL PLAIN SEDIMENTARY ROCK I C
= o 72 179 LIGHT GRAY, FRIABLE LIMESTONE WITH T i
T k31 - Sat. r SHELL FRAGMENTS
T N :¢_ (RIVER BEND FORMATION) T C
4 A 4 L
45 | 4521 485 \ L 4 L
1 17 1 241 23 S )47- . Sat. -46.3 49.6 1 L
1 Rl C COASTAL PLAIN 1 B
1 R L GRAY-BROWN, SILTY FINE SAND (A-2-4) 1 L
50 1 N L WITH TRACE CEMENTED SAND AND 1 -
-502 — 535 — — SHELL FRAGMENTS -+ —
1 9 [ 7 ] 10 N I Sat. - (RIVER BEND FORMATION) + -
B - - -~ ~ T - -+ -
1 A D L 1 L
4 - \.\.\, - - 4 -
250 36 | 72 [28/0.1 —T== N T N
. ..~ - 4 -
I - 1000069 L I C
60 | sno-t 635 L 4 -
T 38 | 44 |56/0.3 R B 1 i
1 |- o oo | - 100089 L 1 L
4 -—
I N Pl I i I C
65 | 501 685 - - L 4 -
1 5 4 4 '*8"" Sat. - 1 -
1 oy B 1 B
-70 T S\ B T r
-702 -t 735 Y — —+4 —
1 5 7 8 -@i5 | - - - Sat. » 1 L
-4 - - \ - - . - -4 -
1 SN - L 1 L
1 N B 1 B
75 N




T.I.P.ID NO.: B-4929

North Carolina Department of Transportation
Division of Highways
Materials and Test Unit
Soils Laboratory

DESCRIPTION: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach

REPORT ON SAMPLES OF:

SOIL FOR QUALITY

Sheet 69 of 70

PROJECT: 40233.1.1 COUNTY: Pender
DATE SAMPLED: 10/15 to 12/15 RECEIVED: 11/15to 12/15
SAMPLED FROM: -L2- REPORTED: 11/15to 12/15
SUBMITTED BY: P. Alton, PE BY: D. Jenks
Cert No. 101-02-0603
TEST RESULTS
PROJ. SAMPLE NO. ST-2 SS-31 SS-537 ST-4
BORING NO. EB1-A B15-B B22-B EB2-A
Retained #4 Sieve % 0.0 4.9 0.0 0.0
Passing #10 Sieve % 100.0 92.2 99.4 100.0
Passing #40 Sieve % 100.0 73.6 85.9 98.5
Passing #200 Sieve % 92.3 50.4 58.6 75.9
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 0.2 30.0 21.6 5.4
Fine Sand Ret - #270 % 8.4 17.4 22.6 19.8
Silt 0.053 - 0.010 mm % 30.7 24.5 249 41.1
Clay < 0.010 mm % 60.7 28.1 30.9 33.7
L.L. 53 20 26 31
P.L. 28 NP 22 16
P.l. 25 NP 4 15
AASHTO Classification A-7-6 (26) A-4 (0) A-4 (0) A-6 (10)
Station (-L2-) 19+23 37+83 48+28 56+88
Offset 19' Lt. 21' Rt. 18' Rt. 26' Lt.
Depth (ft) 9.8 114.0 133.0 28.5
to 10.4 115.5 134.5 29.0
Moisture Content (%) 60.1 28.9 30.8 26.8
Organic Content (%) NT NT NT NT
Specific Gravity NT NT NT NT

NP=Not plastic
NT=Not tested

ND = Not Determined
CL = Centerline

W.P. Alton, PE

Soils Engineer




LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

Sheet 70 of 70

PROJECT NO.: 40233.1.1

TIP NO.: B-4929

COUNTY: Pender

DESCRIPTION: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach

Geologic RUN Unit Unconfined Young's
Sample # Boring # Alignment| Station Offset Depth (ft) Rock Type Map RQD Length (in) [ Diameter (in) Weight Compressive | Modulus, E RMR
Unit (pcf) Strength (psi) (ksf)

RS-1 B15-B -L2- 37+83 21' Rt. 73.9-74.2 Limestone Qp 16% 4.11 1.98 140.2 1,403 26,443 9
RS-2 B15-B -L2- 37+83 21'Rt. [105.1-105.4 Limestone Qp 20% 4.02 1.97 150.4 2,717 92,974 10
RS-3 B15-B -L2- 37+83 21'Rt. [109.9-110.2 Limestone Qp 8% 3.79 1.98 155.9 5,422 184,241 12
RS-4 B12-A -L2- 33+41 30' Lt. 91.6-91.9 Limestone Qp 10% 4.40 1.99 137.4 1,472 66,916 10
RS-5 B17-A -L2- 40+77 28' Lt. 83.0-83.3 Limestone Qp 32% 3.87 1.99 143.5 3,920 77,383 12
RS-6 B17-A -L2- 40+77 28' Lt. 84.2 -84.5 Limestone Qp 32% 4.34 2.00 158.6 8,292 170,955 15
RS-7 B3-B -L2- 22+05 21' Rt. 92.1-92.4 Limestone QP 17% 3.95 2.00 136.8 1,667 30,708 10
RS-8 B3-B -L2- 22+05 21' Rt. 97.5-97.8 Limestone QP 18% 3.99 1.99 124.4 660 12,896 9
RS-9 B9-B -L2- 29+16 19' Rt. 92.7-93.0 Limestone QP 45% 3.75 2.01 133.6 1,149 14,854 19
RS-10 B9-B -L2- 29+16 19' Rt. 96.7-97.0 Limestone QP 27% 3.93 2.00 117.3 538 5,972 14
RS-11 B26-B -L2- 54+16 31'Rt. 99.0-99.3 Limestone QP 8% 3.75 2.00 142.6 2,593 77,706 10

ND = Not Determined

*Note: Length to diameter ratio of sample RS-3 is 1.91, which is below the minimum requirement of 2.0.
*Note: Length to diameter ratio of sample RS-5 is 1.94, which is below the minimum requirement of 2.0.
*Note: Length to diameter ratio of sample RS-7 is 1.98, which is below the minimum requirement of 2.0.
*Note: Length to diameter ratio of sample RS-9 is 1.87, which is below the minimum requirement of 2.0.
*Note: Length to diameter ratio of sample RS-10 is 1.97, which is below the minimum requirement of 2.0.
*Note: Length to diameter ratio of sample RS-11 is 1.88, which is below the minimum requirement of 2.0.
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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.

CGENERAL 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:

3 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.

PERSONNEL
D. RACEY

C. WANG

M. ELLIS

D. TIGNOR

T. SHARPE

INVESTIGATED BY _FE&R, Inc.
DRAWN BY _I-T. WALKER

CHECKED BY _P-ALTON
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

B-4929 2

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
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY.SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-T-6

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

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

ANGULARITY OF GRAINS

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

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

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALGGICAL COMPOSITION ROCK (WR) 10@ BLOWS PER FOOT IF TESTED.
CENERAL GRANLAR MATERIALS SILT-CLAY MATERIALS EANE MATERIALS CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
CLASS. (< 357 PASSING *200) (> 35 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. T WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE.
P o [as [ o [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. ara COMPRESSIBILITY R S ALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
SLIGHTLY COMPRESSIBLE L <3l ROCK TYPE INCLUDES PHYLLITE. SLATE, SANDSTONE, ETC.
S0 MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
Pve—- HIGHLY COMPRESSIBLE LL > 58 SEDIMENTARY ROCK | LT | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE., SANDSTONE. CEMENTED
"0 PERCENTAGE OF MATERIAL icP) ] SHELL BEOSETC,
g WEATHERING
. GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOiLS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-52% TRACE 1- 107 HAMMER IF CRYSTALLINE.
PASSING *40 SIS WiTH LITTLE ORGANIC MATTER 3 -5 5 - 12z LITTLE 1o - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
w _ — g wx| 41 w4 woc 41 1] 40 vox| a1 e [ 40 w1 oy MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35
LTILE R o ; 2 ot W SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6 MX NP |10 Mx 1@ Mx | 11 M [ 11 M| 10 Mx |18 Mx | 10 N [ 1MN WODERATE HIGHLY HIGHLY ORGANIC > 1oz > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE.
ROP INEX [ @ ° ] amx [ 8mx]i2 mx|16 Mxno mx AMOUNTS OF u:]:gc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TOD
ORGANIC (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
"?,‘F’“L,‘J};ES sm:nfns. FINE [ SILTY OR CLAYEY SILTY CLAYEY MATTER Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MATERIALS sag | SAD|  GRAVEL AD SHD SoLS SouLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
R RATIG P Zew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MOD.) GRANITOID ROCKS,MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
A6 SRR EXCELLENT TO 6000 FAIR T0 POOR pll POR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
OH\- SPRING OR SEEP WITH FRESH ROCK.

PI OF A-7-5 SUBGROUP IS < LL - 30 :P] OF A-7-6 SUBGROUP IS > LL - 30

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

ADUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQOUS - 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.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT

WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
SURFACE.

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL.

DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE

MODERATELY ~ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL FIELD
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 s R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  23%%5  plp & DIP DIRECTION FTEST] Y L REFY LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT% WITH SOIL DESCRIPTION P 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.I REDUCED [N STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED R
GENERALLY - PRI SOIL SYMBOL Gﬂ{ w TEST BORING () NotaLLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SDIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 To 3 Na ARTIFICIAL FILL (4F) OTHER CONE. PENE TROMETER [F_TESTED, WOULD YIELD SPT N VALUES > 109 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL .
(NON-COHESIVE) DENSE 32 10 S0 TAN ROAGWaY EMBANGHMENT (D) AUGER BORING e 2 VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 w—— = [NFERRED SOIL BOUNDARY -<>— CORE BORING ° SOUNDING ROD (Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 2104 2.25 T0 0.5 - 1EST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOWLD YIELD SPT N VALUES < 160 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
hslllALTTE-IElI;?_Y Msmg:al;nrr 84 TTg ls5 a.? TTuu 21.0 =77=77% INFERRED ROCK LINE (O  MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL o prols jre2 A PEzoRER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
ey o g wTrye? ALLUVIAL SOIL BOUNDARY INSTALLATION O~ SPT N-vALLE 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 ROk
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES d
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 & UNDERCUT VA gngb?TS:éEéE%:sxTC;VATlUN - & gggEs?:lBT_[EEDBE'I)'(CI?g$T'Il'gNB-E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF [GNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0.075 0.053 e p e B e FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
COARSE TINE S:Sgﬁgm N gggléﬁgéﬂznngggggggggnl‘am EMDANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN, THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT CLAY
BLOR. prvsa GR. SAND SAND oL Lo MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) F SDJ 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 2.25 2.05 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 v/l}E/A. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH 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 .1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . py aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLONS OF A PICK POINT. SMALL, THIN TOTAL LENGTA OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE o FINE L. - SILT. SILTY ST - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T ToTaL LENGTE OF STRATA AND EXPRECSED Ae- A PERCENTAGE
. . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY .
L~ | LloulD LIMIT - R _ .
PLASTIC P I T e TURES e REFUSAL R K PACTED TRIAKIAL FINGERNAIL. TOPSOIL (TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID; REQUIRES DRYING TO .- g - -
R?PNlt):E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MDISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL | PLaSTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
- DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: _
st L SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [ cMe-asc [ car aits eutoMaTic [ ] ManuaL CLOSE @.16 T0 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTE>:
- DRY - O REOUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 9.008 - 0.03 FEET RETAINING WALL STATION, OFFSET, AND ELEVATIONS OBTAINED USING
ATTAIN OPTIMUM MOISTURE |:| 6° CONTINUOUS FLIGHT AUGER THINLY LAMINATED < 0.008 FEET
CME-55 CORE SIZEs A SURVEY GRADE GPS UNIT
PLASTICITY & HOLLOW AUGERS O O INDURATION
PLASTICITY INDEX (PD DRY STRENGTH |:| CME-550 |:| HARD FACED FINGER BITS D'" FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE.ETC. | FIAD= FILLED IMMEDIATELY AFTER DRILLING
NON PLASTIC 25 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS; R
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene swean TEST E oo [] w eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. NM= NOT MEASURED
::’(E:I_F?T:LLJSTP;EAST'C 2% g;n-z:unz Mﬁfég" [ rost HoLE oiccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[J eortesLe woist [ rricone STEEL TEET | ] g auceR BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
2 3 R s
O O (] sounoins roo INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [ core eir [J vene sear teEST CHARP HAMMER BLOWS REGUIRED T0 BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. '
O DRAG BIT O EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE; 8-15-14
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SITE PLAN

BEGIN PERMANENT%ﬂ )

RETAINING WALL -RW2=
—-RW2- STA. 18 +27.04
(-L2- 18 +24.60, 32.30' RT

PROPOSED RETAINING WALL -RW1- L=96.30’

PROPOSED RETAINING WALL -RW2- L=100.02’

R
——ggg
BEGIN PERMANENT o —
D) RETAINING WALL —RWI- g2
_RWI- STA. 19+27.06 S
(-L2- 19 +27.06, 37.13' LT.)
“RWI- STA.19+99.93
[L2- 18+55.03, 37.24 [T
e EBL-A A
RWI-2
- 420
19 :
_L2_ * \
/
]
_L J_ \ 11 L 111111 k)_)
RW2-1 (L/v .
_RW2- :
RW2-3 BEGIN BRIDGE \\,\))/
RW2-2 12— STA. ¢ +27.08
_RW2- STA. 18 +65.01
(L2~ 18 + 65.01, 26.29" RT)
END PERMANENT :
RETAINING WALL -RWZ-
_RW2- STA. 19+27.06
(-L2- 19 +27.06, 26.29' RT.)
% PLAN
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PROPOSED RETAINING WALL -RW3- L=45.37'

PROPOSED RETAINING WALL -RW4- L=286.34’

—RW3- STA. 56 +87.82

7

(cL2— 57+13.30, 37.29" LT.)

END PERMANENT

RETAINING WALL -RW3
-RW3- STA. 57 +00.56

(-L2- 57 +00.56, 37.13' LT.)

END BRIDGE
-L2- STA. 57+00.56

RW3-2

A

) )
\//éGlN PERMANENT

L7 —RW3- STA. 56+5
% / (-L2- 57 +36.29,

Vi

RETAINING WALL -RW3 Q)/
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B-4929 4

'/ + [ SITE PLAN
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S o
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3
&
58 /

/
/_RW4- STA. 57 +50.00
.7 (-L2- 57+50.00, 40.79" RT))

END PERMANENT
RETAINING WALL —RW4—
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(-L2— 57 +71.67, 70.66’ RT.)
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NCDOT BORE DOUBLE B4929 GEO_BH_RWAL1-4.GPJ NC_DOT.GDT 2/3/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 6 OF 13

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST D. Racey

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 1 GROUND WTR (ft)
BORING NO. EB1-A STATION 19+31 OFFSET 15ftLT ALIGNMENT -RW1- 0 HR. N/M
COLLARELEV. 1.5ft TOTAL DEPTH 110.0 ft NORTHING 252,215 EASTING 2,436,409 24 HR. N/M

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST D. Racey

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 1 GROUND WTR (ft)
BORING NO. EB1-A STATION 19+31 OFFSET 15ftLT ALIGNMENT -RW1- 0 HR. N/M
COLLARELEV. 1.5ft TOTAL DEPTH 110.0 ft NORTHING 252,215 EASTING 2,436,409 24 HR. N/M

DRILL RIGIHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Autonatic

DRILL RIGHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER D. Tignor START DATE 10/26/15 COMP. DATE 10/28/15 | SURFACE WATER DEPTH 0.9ft

DRILLER D. Tignor START DATE 10/26/15

COMP. DATE 10/28/15

SURFACE WATER DEPTH 0.9ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ELey |PERTH \ 0 SOIL AND ROCK DESCRIPTION ELf'tEV ELEV DEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprin] | | @ | [ ost | ost | ost | [0 25 50 75 100| [ NO. | /Mol
10 B 0| 1 11 1 Match Line . -
T C T ] . COASTAL PLAIN
T C 720 1 735 R B A T GRAY-BROWN, SILTY FINE SAND (A-2-4)
4 L 4 23 | 28 [ 4 R P B % Sat. WITH TRACE SHELL FRAGMENTS
1 B 1 Lol (RIVER BEND FORMATION)
5 I [ 75 I ~
1 L 1 .. .
1 i 770 | 785 e
15 T 00 L 15 GROUND SURFACE 0.0 1 516159 - @15 | - Sat.
1 N , 1 ,
20 T a5 Ao B UNDIVIDED COASTAL PLAIN a0 T a5 o
T 5 5 | 4 j;g o Sat i DARK GRAY-BROWN, SILTY FINE SAND T T 4 |9 e Sat.
T P : i (A-2-4) WITH TRACE ORGANICS T A
-5 -85
- // — T t -HARD DRILLING NOTED FROM 51.0-51.3"
T o B T R R, 866 continued) 88.1]
70 T 85 /. Gl 70 ___ ____ 85 -870 | 885 R et rT——=3 b —~____ _ _(continued) _ _ _ _ _
T WOH|WOH| T | o Sat. i DARK GRAY, SILTY CLAY (A-7-6) WITH T 0070 3 © 10003 i COASTAL PLAIN SEDIMENTARY ROCK
1 | - 90_ _  TRACEFINESAND 105 T i LIGHT GRAY, MODERATELY INDURATED
-10 -+ - DARK GRAY, SILTY FINE SAND (A-2-4) -90 4 - TO FRIABLE LIMESTONE
1 - B 1 B (RIVER BEND FORMATION)
-120 | 135 : : : 1. ... | -920 | 935 4 o e L. B
1 .52\. .. Sat. L 1 E - 1000059 L -SOFT DRILLING NOTED FROM 91.5-94.0'
-15 T A r 95 T T r
I < _ I
1 N -85 489 oo T ens ce L -SOFT DRILLING NOTED FROM 96.5'-98.5'
ALO L 1BS 4 R s COASTAL PLAIN SEDIMENTARY ROCK - o0 - -60/0_1+ -
+ \?32- - Sat. - LIGHT GRAY, FRIABLE LIMESTONE WITH + : SRR - -SOFT DRILLING NOTED FROM
20 + 1 - SHELL FRAGMENTS -100 T+ R - 100.0-101.7' AND FROM 102.5-104.0'
T | — (RIVER BEND FORMATION) T —
220 | 235 o ,: o N -102.0 ] 1035 L
T 3 17 | 13 o0 Sat. C T 35 [100/0.2  o00i0.2®
-25 T 0\ T -105 T o
1 A L 1 R [P 1060 o _ _ _ 1075
-27.0 285 ... . \ . L -107.0 { 108 5 | R o COASTAL PLAIN
T 4 | 14 | 21 e Sat. i T 26 | 24 | 29 o . Sat. Bl LIGHT GRAY, SILTY FINE TO COARSE 4100
I 1 B + = SAND (A-2-4) WITH SOME CEMENTED
-30 4 L il L SAND FRAGMENTS
1 T L 1 i (RIVER BEND FORMATION)
=320 335 T 5 > B I - T o Boring Terminated at Elevation -108.5 ft in
+ . /636 . Sat. L + - SAND (RIVER BEND FORMATION)
-35 - = — - — TUBES OBTAINED IN OFFSET HOLE
270 T 85 i -5 _ ____ __ _ _ _ _ 380 T - -RW1- 19+31, 18'LT:
= 15 B .- = COASTAL PLAIN + - ST-17.0-9.0'
T+ Y IR Sat. - GRAY-BROWN, SILTY FINE SAND (A-2-4) T+ - ST-29.0-11.0'
40 T+ SRR N - WITH TRACE SHELL FRAGMENTS T -
- 3 — (RIVER BEND FORMATION) - —
2045 Tyl C I C
+4 .. )72 - Sat. - +4 -
-45 I . /'/ L r I -
470 1 485 A B T B
T 17 | 25 | 29 . ,/5 . Sat. i 1 L
-50 I » 1" - I -
520 | 535 S C -HARD DRILLING NOTED FROM 51.0'-51.3 1 i
T 27 | 19 | 14 . Sat. i T C
-55 I RN o I o
570 | 585 e :\ S i T L
T 7 [ 18 | 30 Sl e o Sat. i T C
4 .. S P - 4 L
-60 I J/ r I [
41 R VAR L 41 L
-62.0 63.5 T = 1 L
+ 7 6 9 - .1/5-; - Sat. - + -
1 .o N - 1 -
-65 I N r I L
T ~~ - T C
-67.0 68.5 N L L L 1 L
T 8 | 24 | 33 T Dest - Sat. i T C
70 T o 3 T B




NCDOT BORE DOUBLE B4929 GEO_BH_RWAL1-4.GPJ NC_DOT.GDT 1/12/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 7 OF 13

WBS 40233.1.1

TIP B-4929

COUNTY PENDER

GEOLOGIST M. Ellis

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. Ellis

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 1 GROUND WTR (ft)
BORING NO. RW1-2 STATION 19+75 OFFSET 7 ftLT ALIGNMENT -RW1- 0 HR. 1.2
COLLARELEV. 2.7 ft TOTAL DEPTH 15.0 ft NORTHING 252,260 EASTING 2,436,412 24 HR. 0.8

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 1

BORING NO. RW1-3

STATION 20+16

OFFSET 3ftRT ALIGNMENT -RW1-

COLLARELEV. 3.2ft

TOTAL DEPTH 15.0 ft

NORTHING 252,299 EASTING 2,436,426

GROUND WTR (ft)
0 HR. 1.1
24 HR. 0.8

DRILL RIGIHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGIHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER D. Tignor

START DATE 12/10/15

COMP. DATE 12/10/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 12/10/15

COMP. DATE 12/10/15

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
5 | 5 |
[ 27 GROUND SURFACE 00 32 T o0 _ GROUND SURFACE 0.0
27 + 00 WOH| 1 1 A 4 UNDIVIDED COASTAL PLAIN
WOHIWOHT 1 1 gy - - - S5-948 C UNDIVIDED COASTAL PLAIN 12 T 20 > - Black-gray-brown, silty fine SAND (A-2-4)
0 07 4+ 20 S L 07 _ Black, silty fine SAND (A-2-4) with litle 20} | ¢ 1513 . - %h{' i rttor & ol '
-08 35 6 5 5 ﬁw — A organics (4.8%) -03 35 | &5 W with trace organic matter & clay.
2 3 | 4 P - Dark brown, silty fine SAND (A-2-4) with S| 4] 6 ')10 - Sat.
33 6.0 /- - . : 28 tr_ac_e(lgﬂ“c_s _____ — 55 =2.8 6.0 /
5 WOH |[WOH [WOH ‘0_ . SS-950 L Gray, fine to coarse sandy CLAY (A-6) 5 WOH [WOH | 1 f1_ . Sat. 8.0
- - - 53 85 e — o — —— —]
-58 85 5 1 1 l‘*z . L 65 _ 9.2 2> [WOH|WOH ‘0_ . sat. K 7,3 \ Dark brown to gzz)é,_scl)?yey fine SAND 132
83 L110 . [ 55 G slyineSADA2) 4 zs Tuop L LN Py )\ ___ Gy sy OLAYAT) _ __ |
10 2 2 2 * YR =88 1\ Gray, silty CLAY (A-7-6). S 10 -@9. Sat. oo Light gray-brown, fine SAND (A-3), with trace
108 T 135 1 Dark gray, silty fine SAND (A-2-4). =103 =135 7 eeod organics.
WOH| 1 [WoH| J; - 3 50 2122 ||qs Sat. [2523 118 15.0

Boring Terminated at Elevation -12.3 ft in
SAND (UNDIVIDED COASTAL PLAIN)

NOTES:

1) 0.0-0.5'=Surficial Organic Soils

Boring Terminated at Elevation -11.8 ft in
SAND (UNDIVIDED COASTAL PLAIN)
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GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 8 OF 13

WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST M. Ellis

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 2 GROUND WTR (ft)
BORING NO. RW2-1 STATION 18+31 OFFSET CL ALIGNMENT -RW2- 0 HR. 3.3
COLLARELEV. 5.7 ft TOTAL DEPTH 20.0 ft NORTHING 252,301 EASTING 2,436,345 24 HR. 3.0

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. Wang

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 2 GROUND WTR (ft)
BORING NO. RW2-2 STATION 18+83 OFFSET 2ftRT ALIGNMENT -RW2- 0 HR. 0.8
COLLARELEV. 25ft TOTAL DEPTH 15.0 ft NORTHING 252,250 EASTING 2,436,355 24 HR. 0.5

DRILL RIGIHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER D. Tignor START DATE 12/10/15 COMP. DATE 12/10/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor START DATE 12/09/15 COMP. DATE 12/09/15

SURFACE WATER DEPTH N/A

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII°|IIII|

Boring Terminated at Elevation -14.3 ft in
SAND (UNDIVIDED COASTAL PLAIN)

NOTES:
1) 0.0-0.2'=Surficial Organic Soils

TUBES OBTAINED IN OFFSET HOLE
18+30, 3' RT:
ST-1a7.0-9.0'

ST-2a9.0-11.0"

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 . 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
10 5 |
2500 et . A oo oA
+ 5 - L
5 57 00 I SN GROUND SURFACE 0.0 0 05 T 20 *2' - w Gray to brown, silty fine to coarse SAND
1 1 3 *4 M [oooo—45 UNDIVIDED COASTAL PLAIN 10T a5 3 3 2 3 Sat. (A-2-4), with trace organics.
37 3 20 - v =~ —\ Brown, fine SAND (A-3), vith trace organics.|— —" : N -
oo T a5 | 2| 3|5 ‘8 - Gray-black to brown, silty fine SAND (A-2-4), T *5- - - Sat.
7 ith trace organics & clay. -35 T 60 T
o 413172 ‘5. w W gan! Y 5 ¥ T2 [WoH]| |5 - sat 7.0
-0.3 6.0 —+ P i =2-
2 e e D w 60 ] a5 Lo | e Gray, clayey fine SAND (A26). s3]
& 1 1 1 0 P e T I Sat. Gray-brown, silty fine to coarse SAND
=28 a5 Z 3 5 -\ - Sat -85 T 11.0 SR o I BN A 85 _ ______BA2s g
5 -/,.11 at. 48 105] | -10 + WOH|WOH| 1 |1- S R I BRI Sat. Gray-brown, fine sandy silty CLAY (A-7-5),
A3 = U0 s wWoRTWoR sat Dark gray, silty CLAY (A-7-6), with trace fine 1.0 [ 135 P P N 10 interlayered withsilty fine sand. 43|
0 : sand & organics. 1 1 [WOH SR A P R Sat. |2 Brown, clayey silty fine to coarse SAND 15.0
-7.8 135 A-2-4). -
\ (:
10 WOHWOHT 1 1 Sat. 9.8 155 Boring Terminated at Elevation -12.5 ft in
-103 = 160 —wor I 0.7~ " Dark gray, clayey SILT (A-5), with litle  ___16.4] SAND (UNDIVIDED COASTAL PLAIN)
L e R R Sat. organics, trace fine sand.
=128 | 185 3 3 3 l. . Gray, silty fine SAND (A-2-4), with trace
o . Sat. -14.3 organics. 20.0 NOTES:

1) 0.0-0.5'=Surficial Organic Soils
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WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. Wang
SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 2 GROUND WTR (ft)
BORING NO. RW2-3 STATION 19+29 OFFSET 1ftLT ALIGNMENT -RW2- 0 HR. 0.9
COLLARELEV. 1.8ft TOTAL DEPTH 20.0 ft NORTHING 252,205 EASTING 2,436,362 24 HR. 0.5
DRILL RIGHAMMER EFF/DATE FR&R3495 CME-S5 73% 02/15/2015 DRILL METHOD Mud Rotary HAMMER TYPE  Automeatic
DRILLER D. Tignor START DATE 12/09/15 COMP. DATE 12/09/15 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ; ! . NO. | /moll o
5
18 1 00 w 1.8 GROUND SURFACE 0.0
2 1 1 W UNDIVIDED COASTAL PLAIN
0 -0.2 2.0 o 0.2 _  Black, fine SAND (A-3), with trace organics ,_ _2.0]
47 tas | 2] 2|3 W — _ _ _ (woodfragments). _ _ _ _
2 |WOH| 1 Sat. Black, silty fine SAND (A-2-4), with trace
-4.2 6.0 42 organics. 60
5 WOH [ WO st NE~ 77 Cay SyCaAGATE
67 85 72 9.0
WOHTWOHY 1 Sat. Gray and black, silty fine to coarse SAND
92 11.0 (A-2-4), with trace organics and trace
-10 1 |[WOH[ 1 Sat. cemented sand from 18.5'-20.0".
-117 T 135
WOH| 1 1 Sat.
-142 1 160
=15 2 4 6 Sat.
-167 T 185
2 5 1 Sat. [:=54] 182 20.0

Boring Terminated at Elevation -18.2 ft in
SAND (UNDIVIDED COASTAL PLAIN)

NOTES:

1) 0.0-0.5'=Surficial Organic Soils
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GEOTECHNICAL BORING REPORT
BORE LOG
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WBS 40233.1.1 | TIP B-4929 | COUNTY PENDER | GEOLOGIST C.Wang

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 3 GROUND WTR (ft)
BORING NO. RW3-1 STATION 56+58 OFFSET 1ftLT ALIGNMENT -RW3- 0 HR. N/A
COLLARELEV. 3.6ft TOTAL DEPTH 15.0 ft NORTHING 249,430 EASTING 2,438,196 24 HR. FIAD

WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. Wang

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 3 GROUND WTR (ft)
BORING NO. RW3-2 STATION 57+00 OFFSET 2ftRT ALIGNMENT -RW3- 0 HR. 0.5
COLLARELEV. 3.4 ft TOTAL DEPTH 20.0 ft NORTHING 249,420 EASTING 2,438,158 24 HR. 0.2

DRILL RIGIHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGIHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER D. Tignor START DATE 12/08/15

COMP. DATE 12/08/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor START DATE 12/08/15

COMP. DATE 12/08/15

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 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
5 | 5
36 + 00 - 36 GROUND SURFACE 0.0 T 3.4 GROUND SURFACE 0.0
34 00
+ 3 5 5 - }10 - M '?— 2.6 ARTIFICIAL FILL 1.0 T WOH| 1 1 M ARTIFICIAL FILL
16 + 20 AR Ry GRAVEL (A-1-a) 14 T 20 14_ Brown, silty fine SAND (A-2-4), with trace ,__ _2.0]
0| 01 Tas | O[] ||d - M o1 Browntogray, sity fine SAND(A2-4). 35| | 0 | .gq T a5 | 3 [WOH| 1 $8-919| 77% o1 N organics. _ _ _ _ _ _ I__35
T 1 2 4 *6- K W [ssedl UNDIVIDED COASTAL PLAIN 1 1 1 4 w Brown, silty fine SAND (A-2-4), moderately
24 1 80 N oo Gray, fine to coarse SAND (A-3), with trace o6 T 60 26 organic (7.5%) 6
I 6 6 5 A " wlsse shell fragments & organics. = I 7 5 5 W =7 UNDIVIDED COASTAL PLAIN =
1 4 2929 5 + 46 | Gray, fine to coarse SAND (A-3), with trace | 8.0
-5 -49 85 T ) 5 / 2229 - -51 85 5 5 7 - ___sieurﬂrlemséggﬂ]igs____ — —
T ‘6'\' I Sat. §§§§ 4 - Sat. | Gray, silty fine to coarse SAND (A-2-4), with |
LA T N0 e | DTN cess 76 T 110 40 |_ _ _ _ traceshell fragments. _ _ _
I Sl e Sat. [o53s T 0prs | ®30 Sat. Gray, fine to coarse SAND (A-3), with trace
10 | 99 135 i d csse -10 | 1011 135 to little shell fragments.
1l . . &6 Sat. [eoeel 14 __ 159 1 6 |68 - gl Sat.
Boring Terminated at Elevation -11.4 ft in 126 T 16.0 - -/- - 126 . ____ 1e0
SAND (UNDIVIDED COASTAL PLAIN) T 5 5 6 D Sat. Gray, silty fine to coarse SAND and shell
15 1511 185 N fragments (A-1-b).
5 10 12 L. \22 . Sat. -16.6 20.0

Boring Terminated at Elevation -16.6 ft in
SAND (UNDIVIDED COASTAL PLAIN)
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BORE LOG
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WBS 40233.1.1

| TIP B-4029

| couNTY PENDER

| GEoLOGIST C. Wang

WBS 40233.1.1

TIP B-4929

COUNTY PENDER

GEOLOGIST C. Wang

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 4

BORING NO. RW4-1

STATION 57+18

OFFSET 2ftLT ALIGNMENT -RW4-

COLLARELEV. 3.8ft

TOTAL DEPTH 20.0 ft

NORTHING 249,341 EASTING 2,438,155

GROUND WTR (ft)
0 HR. 05
24 HR. 03

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 4

BORING NO. RW4-2

STATION 57+48

OFFSET CL ALIGNMENT -RW4-

COLLARELEV. 39ft

TOTAL DEPTH 15.0 ft

NORTHING 249,331 EASTING 2,438,184

GROUND WTR (ft)
0 HR. 0.8
24 HR. 03

DRILL RIGIHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

| DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILL RIGIHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER D. Tignor

START DATE 12/08/15

COMP. DATE 12/08/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 12/08/15

COMP. DATE 12/08/15

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 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5ft : ! f NO. |/woll 6 | Eev. DEPTH () () 0.5ft | 0.5ft | 0.5ft : ! . NO. |voll &
5 5
38 00 3.8 GROUND SURFACE 0.0) 39 0.0 GROUND SURFACE 0.0)
1 2 |5 }7 .- ARTIFICIAL FILL + 1 1 1 *2 - ARTIFICIAL FILL
18 20 PR Gray-black, silty fine SAND (A-2-4), with 19 2.0 .. Dark brown to black, silty fine SAND (A-2-4),
o 0a s 2 2 1 & - trace organics (wood fragments). 0 04 T 35 3 2 2 & 04_ _ _ Withtrace organics (wood fragments). 3|
S & = UNDIVIDED COASTAL PLAIN =0 T 21273 |1¢s UNDIVIDED COASTAL PLAIN
22 1 g0 N - 22 _ Gray, silty fine to coarse SAND (A-2-4), with __ _6.0) 21 1 60 A Dark gra)grs!% Cfg‘g Eﬁ‘gﬁrﬁﬁfg{s"v"h trace  e0]
3 8 ! © w15 A trace shell fragments & organics. 1 5 8 7 - g5 _ __ organics & shell fra gments. _ _
N S — — e — — Light gray, fine to coarse SAND (A-3), with
5 47 85 R A 4.7 Light gray, fine to coarse SAND (A-3), with _ _8.5] 5 -46 T 85 an trace shell fragments
AR é10 \___ _traceshellfragments. _ _ __ | T L N ik '
79 110 A Gray, silty fine to coarse SAND (A-2-4), with 71 1 110 TN 7 1
4 7 10 . > 17 trace shell fragments. 1 4 8 10 . )18 Gray, silty fine to coarse SAND (A-2-4), with
L. 9.2 13.0 4 . /. trace shell fragments. 13.04
B 97 T1w1asl | Al BESEY————— —_——————— — — —— 22 | 96 T 135 —~ _ _ _ _racesneliragments. __ _ _ -—
10 =97 P38 e ‘/ Gray, silty fine to coarse SAND and shell 10 =+ 716 | 2 v Gray, silty fine to coarse SAND and shel oo
190 I 160 - 3 - - fragments (A-1-b). L fragments (A-1-b). —
- 6 8 8 N Boring Terminated at Elevation -11.1 ft in
T *16 SAND (UNDIVIDED COASTAL PLAIN)
15 | -147 T 185 C
6 9 9 . _.@18 16.2 20.0

Boring Terminated at Elevation -16.2 ft in
SAND (UNDIVIDED COASTAL PLAIN)
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WBS 40233.1.1 TIP B-4929 COUNTY PENDER GEOLOGIST C. Wang

SITE DESCRIPTION Bridge over Intracoastal Waterway on NC 50/210 - Retaining Wall 4 GROUND WTR (ft)
BORING NO. RW4-3 STATION 57+86 OFFSET 1ftRT ALIGNMENT -RW4- 0 HR. 0.8
COLLARELEV. 4.1 1t TOTAL DEPTH 15.0 ft NORTHING 249,297 EASTING 2,438,198 24 HR. 0.3

DRILL RIGIHAMMER EFF/DATE  F&R3495 CME-55 73% 02/15/2015

DRILL METHOD Mud Rotary

HAMMER TYPE  Automatic

DRILLER D. Tignor

START DATE 12/08/15

COMP. DATE 12/08/15

SURFACE WATER DEPTH N/A

eLev| DRIVE |peprh|  BLOW COUNT BLOWS PER FOOT SAMP. L
r ELEV o SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf| |0 25 50 75 100 | NO. |/voll 6
5
21 00 ' _ 4.1 GROUND SURFACE 0.0
T 1 2 | 1 *3 — Y ARTIFICIAL FILL
2.1 2.0 . . Dark brown to gray, silty fine to coarse SAND
o 06 1 2 2 3 3 & . w 11_ A (A-2-4), with trace organics & shell — 3.0
& T2 [ 3 | s w \_____ fragments  __ __ _ I
4 - - - 19 UNDIVIDED COASTAL PLAIN 6.0
=19 1 6.0 SN = — — Gray, silty fine to coarse SAND (A-2-4), with /— —
3 8 6 Sat A ‘
T - - B ' \ _ _trace shell fragments & organics.  _
5 44 T 85 AN Light gray, fine to coarse SAND (A-3), with
T 3 3 S —‘g trace shell fragments.
69 [ 110 e 69 _ _ _ _ _ _ __________ _ 1y
T 2 1 6 Q o Gray, silty fine SAND (A-2-4), with trace shell
10 94 + 135 N ﬂ___._,J'e‘_Glﬂe”_tS; _____ _/—1—‘Q
= —+ 3 8 10 » Gray, silty fine to coarse SAND and shell 15.0
8 fragments (A-1-b). —

Boring Terminated at Elevation -10.9 ft in
SAND (UNDIVIDED COASTAL PLAIN)




T.I.P.ID NO.: B-4929

DESCRIPTION: Bridge over Intracoastal Waterway on NC 50/210 between US 17 and Topsail Beach

Retaining Walls 1 through 4

REPORT ON SAMPLES OF:

SOIL FOR QUALITY

North Carolina Department of Transportation
Division of Highways
Materials and Test Unit
Soils Laboratory

Sheet 13 of 13

PROJECT: 40233.1.1 COUNTY: Pender
DATE SAMPLED: 12/15 RECEIVED: 12/15
SAMPLED FROM: -L2- REPORTED: 1/16
SUBMITTED BY: P. Alton, PE BY: M. Grabski
53698
TEST RESULTS
PROJ. SAMPLE NO. ST-2 SS-948 SS-950 SS-919
BORING NO. EB1-A RW1-2 RW1-2 RW3-2
Retained #4 Sieve % 0.0 NT 0.0 NT
Passing #10 Sieve % 100.0 NT 100.0 NT
Passing #40 Sieve % 100.0 NT 93.3 NT
Passing #200 Sieve % 92.3 NT 38.6 NT
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 0.2 NT 22.2 NT
Fine Sand Ret - #270 % 8.4 NT 42.2 NT
Silt 0.053 - 0.010 mm % 30.7 NT 12.1 NT
Clay < 0.010 mm % 60.7 NT 23.5 NT
L.L. 53 NT 29 NT
P.L. 28 NT 15 NT
P.l. 25 NT 14 NT
AASHTO Classification A-7-6 (26) ND A-6 (2) ND
Station -RW1- 19+31 | -RW1- 19+75| -RW1- 19+75 | -RW3- 57+00
Offset 18' Lt. 7' Lt 7' Lt 2' Rt
Depth (ft) 9.8 0.5 6.0 2.0
to 10.4 1.5 7.5 3.5
Moisture Content (%) 60.1 37.7 22.1 76.7
Organic Content (%) NT 4.8 NT 7.5
Specific Gravity NT NT NT NT

NP=Not plastic
NT=Not tested

ND = Not Determined
CL = Centerline

W.P. Alton, PE

Soils Engineer
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