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CAUTION NOTICE

THE SUBSURFACE INFORMATIONAND THE SUBSURFACE INVESTIGATIONON WHICH IT IS
BASED WAS MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR
CONSTRUCTIONOR PAY PURPOSES. THE VARIOUSFIELD 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 UNIT @
(919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE
BASED ON A GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA
AND MAY NOT NECESSARILY REFLECT THE ACTUAL SUBSURFACE CONDITIONS
BETWEEN BORINGS OR BETWEEN SAMPLED STRATA WITHIN THE BOREHOLE. THE
LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE RELIED ON
ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE
SUBSURFACE INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE
INVESTIGATION. THESE WATER LEVELS OR SOIL MOISTURE CONDITIONS MAY VARY
CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC
FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE
SUBSURFACE PLANS ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN
DETAILS ARE DIFFERENT. FOR BIDDING AND CONSTRUCTION PURPOSES, REFER TO
THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN INFORMATION ON
THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE
INTERPRETATIONS MADE OR OPINION OF THE DEPARTMENT AS TO THE TYPE OF
MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR CONTRACTOR IS
CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONSAS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS
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.

PERSONNEL:

CHARLES W. RAY
THOMAS STETLER
BOBBIE D FOWLER, CWD

CHECKED BY:

For Letting |

MICHAEL D. MASON

CATLIN ENGINEERS & SCIENTISTS

DATE:

July 21, 2005, Rev. August 23, 2005

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR [T IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. .

NOTE - 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.

DRAWN BY: STEVENYV. HUDSON. P.G., CWD
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» T.IP._NO. B-4088 |TOTAL SHEETS: 25
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION F.A. NO..BRSTP-1615(2) |RAW SHEET NO-
DIVISION OF HIGHWAYS WILMINGTON, NORTH CAROLINA COUNTY: CRAVEN
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
RADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT ALLUVIUM (ALLUV,)- SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.

Akt CWS'%?%%%%%%’%%%”?%P e E"{‘;’*"%’,ﬁ%{%" FEIGIT POWER AUGER, %%sge-— REFUSAL. AN INFERRED ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN AQUIFER . A WATER BEARING FORMATION OR STRATA

AND WHIGH YIELDS LESS THAN 100 BLOWS PER FOOT ACCORDING TO STANDARD UNIEORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO | MATERIAL WOULD YIELD SPT REFUSAL. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON AQUIFER :

PERETRATIONTES T(ARSHIO T206 ASTM D-1880). SOIL CLASSIFICATION IS BASED ON THE POORLY GRADED) SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS. IN NON-COASTAL PLAIN ARENACEOUS- APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

AASHTO SYSTEM AND BASIC DESCWPT'ONS GENERALLY SHALL INCLUDE: CONSISTE A GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY AZONE OF| = ,

OLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS —— WEATHERED ROCK. ARGILLACEOUS- APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
SUCH ;Ls MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. ANGULARITY OF GRAINS ROCK MATERIALS ARE TYPICALLY AS FOLLOWS: - OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
\éVJg%!;éS 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND

CALCAREOUS (CALC.)- SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
SQF LSLLuOVFl’uEM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM

CORE RECOVERY (REC.%— TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL
DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE

DIP DIRECTION (DIP AZIMUTH)- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE LINE]

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

ELOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM

ELOOD PLAIN (F.P.)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
;%FEI\[/)&ATION (FM.}- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO

hJOTTLED (MOT ) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE

ROCK QUALITY DESIGNATION (R.Q.D.)- A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH
F ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF
SAPROLITE (SAP - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
WHICH HAS BEEN EMPLACED PARALLEL

LICKENSIDE POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT

STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)} NUMBER OF BLOWS (N OR B.P.F.)
OF A 140 LB HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO
SOIL WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 0.1

STRATA CORE RECOVERY (SREC)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY

A MEASURE OF ROCK QUALITY DESCRIBED BY:
ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES

ELEVATION: 17.53

VERY STIFF, GRAY SILTY CLAY, MOIST WITH INTERBEDDED FINE SAND LAYERS, HIGHLY PLASTIC, A-7-6 THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS léS\RE DESIGNATED BY THE TERMS; \évgéy(l\%%l;D ggg-’%)&sml. PLAIN MATERIAL THAT YIELDS SPT N VALUES >100 BLOWS]
ANGULAR SUBANGULAR SUBROUNDED, OR ROUNDED . i
SOIL LEGEND AND AASHTO CLASSIFICATION YSTALLINE FINE 7O COARSE GRAIN IGNEOUS AND METAMORPHRIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MlNERALOG‘CAL COMPOS'T‘ON g(R)CK (CR) - "4 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE
CLASS. <_35% PASSING #200] >35% PASSING #200) ) GNEISS, GABBRO, SCHIST, ETC.
& T ) ! T Trs a7 MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN ey TS o e Y
GRoup | A1 1A% A2 A1 ADLA0 LER] AL A2 | ALAS, DESCRIPTIONS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. NON-CRYSTALLINE s RO AT WOULD YIEL b SFT REFUBAL IF TESTED, ROG
CLASS. [a.1.alA-1-b A-2-4JA-2-5]A-2-6[A-2-7 % A3 A A v v CoMPRESSlBILITY ROCK (NCR) TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
N JdddAWN AN ASTAL PLAIN i COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD|
SYMBOL o 2 INSNNEN IAAA SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 30 SODMENTARY I T] SPTREFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, DIVIDED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE
8L LIQUID LIMIT 31 - 50 ROCK (CP) 1 CEMENTED SHELL BEDS, ETC,
% PASSING| s ] MODERATELY COMPRESSIBLE EMENTED SHELL BEL DIKE- A TABULAR BODY OF IGNEX
10 |somx GRANULAR| iy | Muck, HIGHLY COMPRESSIBLE LIQUID LIMIT GRATER THAN 50 WEATHERING
=q0  |30mx]somx]stmn SoLs | sous PERCENTAGE OF MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK D THEANC
=200 {15 Mx]25 Mx110 MX135 MX135 M35 MX}135 M) SRANULAR  SILT.OLAY RINGS UNDER HAMMER IF CRYSTALLINE.
40 Mx{ 41 MNJ40 Mx] 41 M| 40 M 41 Mnf 40 MX |41 N VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY
;‘&Uslrou’émgﬂ smx | np. 110 mx] 10 mx]11 Mn] 11 mn]ro mx] 1o mxf 11 mnf 11 MmN sﬂ%ﬁ%&“ HIGHLY ORGANIC MATERIAL SOiLs SOILS OTHER MATERIAL (V. SLL) COATINGS IF OPEN, CRYSTALS ON A sagéngerﬁigm ;Sgg SHINE BRIGHTLY. ROCK | OF DIP, MEASURED CLOCKWISE FROM NORTH
Shoue 0 0 [} amx |8 mxizmd MODERATE ORGANIC 3% 3. 5% TRACE  1-10% RINGS UNDER HAMMER BLOWS IF OF A A :
e ORI SOiLs I?rérfg 8285&@7&2#‘%?* § -5% 5 - 12% UTTLE  10-20% SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK | SR - 8 PR TR R R A T Lo 10 Thr FRACTURE
e R Mok | aRAVEL AND| FINE | SILTY ORCLAYEY sty | cAver MATTER MODERATELY ORGANIC 5-10% 12 -20% SOME 20-35% ) UPTO 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME -
wareriais | swb | PP)  STREADED il = HIGHLY ORGANIC >10% >20% HIGHLY  35% AND ABOVE g&gﬁgﬂe% :Eh?fé?&%%smm ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS | FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
GEN. RATING FAIR TO . |
| suBSaApE EXCELLENTTO 600D FARTO PooR POOR FooR  JuneumaE GROUND WATER MODERATE  SIGNIFIGANT PORTIONS OF ROGK SHOW DISCOLORATION AND WEATHERING EFFECTS. | BT DGEER
— ; NITOID ROCKS, MOST FELDSPARS ARE DULL AND DI E SHOW :
LLOTATSS L S0 LRI OFATS 2 Lt 7 N/ WATERLEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING vop) CLRY ROGK HAS DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS
CONSISTENCY OR DENSENESS STATIC WATER LEVEL AFTER 24 HOURS OF STRENGTH AS COMPARED WITH FRESH ROCK.
E— T R P e AT A0 BCar I SXOTED O TR AN A00
PRIMARY SOIL TYPE PENETRATION RESISTANCE} COMPRESSIVE STRENGTH SEVERE FELD! ND DI .
CONSISTENCY (N-VALUE) (TONS/FT) New PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA (MOD. SEV)  SHOWS SEVERE LOSS OF STRENGTH AND CAN BE EXCAVATED WITH A GEOLOGIST'S
(W~ SPRING OR SEEPAGE PICK. ROCK GIVES "CLUNK" SOUND WHEN STRUCK.
GENERALLY VERY LOOSE <4 IF TESTED, WOULD YIELD SPT REFUSAL. LEDGE. A SHELF-LIKE
LOOSE 4 TO 10 i
RANULAR EOQOUS SYMBOLS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND .
MATERIAL MEDIUM DENSE 1010 %0 NIA MISCELLANEO (SEV) EVIDENT BUT REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL LENS.- A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 30 1O 50 : 57 TEST BORING SAMPLE FELDSPARS ARE KAOLINIZED TO SOME EXTENT. SOME FRAGMENTS OF STRONGROCK | == -
VERY DENSE >50 roaDwAY Empankvent & B8 DESIGNATIONS USUALLY REMAI
: VERY SOFT = =035 WITH SOIL DESCRIPTION I TESTED, YIELDS SPT N VALUES > 100 BPF UALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
GENERALLY SOFT 2 T0 4 025 TO 050 EB AUGER BORING S  -BULKSAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE
SILT-CLAY MEDIUM STIFF 2708 05 TO 1 SO SYMBOL (V. SEV.) DISCERNIBLE BUT THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITHONLY | BRESENCE OF A INTERVENING IMPERVIOUS STRATUM.
MATERIAL STIFF 8 TO 15 170 2 ARTIFICIAL FILL OTHER THAN Q CORE BORING SS - SPLIT SPOON FRAGMENTS OF STRONG ROCK REMAINING.YS“;\&%%L\I;I'EES |Ts( égsséém#:éeo oR‘FGF:S:\:LKROCK HESDUAL So i WEATHERING OF ROGK
(COHESIVE) VERY STIFF 15 TO 30 210 4 ROADWAY EMBANKMENTS SA %&g?&?&? A DEGREE SUCH THAT ONL' i L L- SOIL FORMED IN PLACE B WEA .
HARD 230 = O MONITORINGWELL ST - SHELBY TUBE IF TESTED, YIELDS SPT N VALUES < 100 BPF
TEXTURE OR GRAIN SIZE — —- INFERRED SOIL BOUNDARIES ) SAMPLE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN CORE RUN AND EXPRESSED AS A PERCENTAGE.
U.S STD. SIEVE SIZE 4 10 40 60 200 270 = OCK LINE /\  PIEZOMETER SMALL AND SCATTERED CONCENTRATIONS, QUARTZ MAY BE PRESENT AS DIKES OR
. . Zm=7 INFERRED R RS - ROCK SAMPLE STRINGERS. SAPROLITE IS ALSO AN EXAMPLE.
OPENING (mm) 476 20 042 025 0075 0.053 ay INSTALLATION PARENT ROC
CORRSE e ALLUVIAL SOIL BOUNDA O %&:‘i&g;gfm RT -RECOMPACTED ROCK HARDNESS
L cosLe GRAVEL SAND SAND ut &Y Ff' DIP/DIP DIRECTION OF TRIAXIAL SAMPLE 0ee Tl RD CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT,
(BLDR.) (C0B.) (GR) (CSE. SD) (F. SD.) (SL.) (cL) ROCK STRUCTURES O SPTN.VALUE CBR - CBR SAMPLE REQUIRES SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
SOUNDING ROD HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS
§,§‘g‘“ mM 31025 735 0 025 005 0005 ® SPTREFUSAL REQUIRED TO DETACH HAND SPECIMEN. ORSLIP PLAN
- ABBREVIATIONS - MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP
SOIL MOISTURE - CORRELATION OF TERMS R - AUGER REFUSAL M - NOT MEASURED ¥ - UNIT WEIGHT HARD ggA%i E’écé‘y%%% g\; Féngo%gw OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE
R : FOOT PENETRATION WITH 60 BLOWS.
Riffagecowrs | bestnerow | emowoSteorbceenon | 8TRORNCTERMNATED - M PRGENRIETEAIE,, Y-ORY UNTVEIGHT) e oy s crooyen on couansicres o o s sy e on
o ) AVA
SATURATED USUALLY LIQUID; VER\(/) %,WUE%NRLLY CPT - CONE PENETRATION TEST gSA - Ssm/ée 2,? b?!??VE HARD ﬁféo"é’ﬁ?ﬁvs &'jm = POINT OF A GEOLOGISTS PICK. TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- - FR W THE GR - .- )
w (SAT) TAS{AEBELO Sﬁﬁ S&;{OSISIETER TEST SL. - SILT, SILTY SOFT CAN BE GROVED OR GOUGED READILY BYC KNIgENOSRl’ZPEICK. Mcég 55 %%’E‘é‘&‘&s&% |FN POk SIRATA ROCK QUALITY DESIGNATION (SRQ.D.
T Haup LM - DYNAMIC PENETRATION TEST  SLI. - SLIGHTLY FRAGMENTS FROM CHIPS TO SEVERAL INCHES | BY A
vy - WET - SEMISOLID; REQUIRES DRYING TO eD P.K/o?n RATIO TCR - TRICONE REFUSAL POINT. SMALL, THIN PIECES CAN BE BROKEN BY FINGER PRESSURE. DIVIDED BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
G0 W ATTAIN OPTIMUM MOISTURE F.-FINE W - MOISTURE CONTENT VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. TOPSOIL (T.S.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
pL T PLASTICLIMIT FOSS. - FOSSILIFEROUS V. - VERY SOFT PIECES 1 INCH OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE
- MOIST - SOLID; AT OR NEAR OPTIMUM FRA(GZS - F?gﬁéﬂ%ﬁgs VST - VANE SHEAR TEST SCRATCHED READILY BY FINGERNAIL.
OM+ OPTIMUM MOISTURE (M) MOISTURE FRAGS. -
- FRACTURE SPACING BEDDING
SL T SHRINKAGE LIMIT N NOT APPLICABLE BENCH MARK: NCDOT SURVEY POINT "BL-2" N:525234 E:2596831
-DRY - REQUIRES ADDITIONAL WATER TO /E - NOT ENCOUNTERED TERM SPACING TERM SPACING 2
(D) ATTAIN OPTIMUM MOISTURE NE - VERY WIDE >10 FEET VERY THICKLY BEDDED >4 FEET _
WIDE 3TO 10 FEET THICKLY BEDDED 5-4
PLASTICITY EQUIPMENT USED ON SUBJECT PROJECT MODERATELY CLOSE ~ 1TO 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: CLOSE 0.16 TO 3 FEET VERY THINLY BEDDED ~ 0.03 - 0.16 FEET
: ) e VERY CLOSE <0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
PLASTICITY INDEX (P)) DRY STRENGTH D DIEDRICH D-50 [JcLay BiTs [JauTtomATIC [XIMANUAL THINLY LAMINATED < 0.008 FEET
NONPLASTIC 0-5 VERY LOW 6" CONTINUOUS FLIGHT AUGER | CORE SIZE!
LOW PLASTICITY 6-15 SLIGHT D DIEDRICH D-25 E & HOLLOW AUGERS s - -+ INDURATION
MED. PLASTICITY 16 - 25 MEDIUM FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT,
HIGH PLASTICITY 26 OR MORE HIGH [X] cme-as8 ATV [[JHARD FACED FINGER BITS LJ-N - PRESSURE, ETC.
COLOR [ ] cme-ss0 % TUNG"CAREDE INSERTS HAND TOOLS: - FRIABLE ~ RUBBING WITH FINGER FREES NUMEROUS GRAINS,
CASING W/ADVANCER [JPOST HOLE DIGGER GENTLE BLOW BY HAMMER DISINTE! 3
" MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
D PORTABLE HOIST [X] TRICONE 2 7/8" STEEL TEETH HAND AUGER A AN bt
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE- =\ 0o o0 o [JTRICONE __" TUNG.-CARBIDE | 7] SOUNDING ROD INDURATED  GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
/?gggz\ngDclgERs SUCHAS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE D [JcoRrE BIY [C]VANE SHEAR TEST EXTREMELY INDURATED  SHARP HAMMER Bl OWS REGUIRED 7O BREAK SAMPLE;
: [ ]omher [JOTHER JoTHER SAMPLE BREAKS ACROSS GRAINS.
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1.0 PROJECT DESCRIPTION

1.1

1.2

1.3

PURPOSE

CATLIN Engineers and Scientists (CATLIN) was retained by the North Carolina
Department of Transportation (NCDOT) Geotechnical Engineering Unit to conduct
geotechnical investigations for bridge and roadway projects under an Annual Limited
Services Agreement (Agreement) dated December 6, 2004. The primary purpose of
this Bridge Foundation Investigation was to collect subsurface information with
respect to construction design to allow NCDOT to design and ultimately construct a
safe, cost effective foundation.

SITE DESCRIPTION

The proposed bridge is located in central Craven County at the site of existing
NCDOT Bridge Number 74 on SR 1615 where it crosses Morgan Swamp Run,
approximately four miles north of Bridgeton, North Carolina. A Site Vicinity Map is
provided on the attached Sheet 08.

PROPOSED STRUCTURE

According to the site plan provided by NCDOT and personal communication, the
proposed structure appears to be a three-bent, two-span configuration oriented along
alignment -L- with an estimated width of 33.0 feet. The structure has been proposed
with the following dimensions:

SPAN LENGTH BENT SKEW
A 45.0 Feet EB1 90°00°00”

B 45.0 Feet Bl 90°00°00”

‘ EB2 - 90°00°00”

A site plan depicting the proposed bridge layout is provided on the attached Sheet 09.
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FIELD METHODS

CATLIN personnel utilized a Central Mining Equipment (CME) 45B drill rig
mounted on an Ardco articulating all-terrain vehicle (ATV) to perform the drilling
investigation in June of 2005. Six test borings were advanced during this
investigation. Boring depths ranged from 45.0 feet (ft) to 50ft. below land surface
(BLS). Collar elevations ranged from 7.8 ft. to 17.6 above mean sea level (MSL).
Borings were advanced along the exterior edges of the three proposed bents. Two of
the six boring were advanced through the existing Bridge 74 bridge deck within
access holes cut by local NCDOT Bridge Maintenance personnel. While drilling
activities were conducted, traffic control and lane closure was conducted by NCDOT
Bridge Maintenance personnel to facilitate field activities.

Proposed boring locations were horizontally located in the field by CATLIN
personnel utilizing a Trimbel Global Positioning System (GPS) in conjunction with a
TSC1 data logger. Traditional surveying techniques were used to established vertical
control in addition to substantiating the boring locations as determined with the GPS.
The North Carolina Geodetic Survey (NCGS) monument “ROWES AS MK” was
utilized as a temporary benchmark and subsequently referenced to NCDOT survey
point “BL-2” located at northing 525234.4 and easting 2596830.7 with an elevation
of 17.5 (17.53 stated elevation) feet.

Borings were advanced using mud rotary drilling techniques. While mud rotary
drilling techniques were implemented, the field geologist routinely checked the
viscosity, density, and temperature of the drilling fluid. Viscosity was checked using
a Marsh funnel viscometer, and density was checked using a mud balance.
Viscometer times ranged from 50 to 60 seconds, while densities averaged 9.43
pounds per gallon (Ibs/gal). Standard Penetration Testing (SPT) was performed in
accordance with American Association of State Highway and Transportation
Officials (AASHTO) Standard Method T206-87 using a 140-pound manually
advanced hammer. The project geologist visually described soil samples in the field
using AASHTO Designation M145-91. All SPT results and sample descriptions
were recorded in the field on modified NCDOT field boring logs.

Two undisturbed soil samples were collected using three-inch inner diameter thin-
walled sampling tubes (Shelby tubes) in accordance with AASHTO Standard Method
T 207. One sample, ST-01 was collected from the creek bottom in boring B1-B from -
0.0 to 2.0 feet below the mud line (elevation 8.0ft to 6.0ft MSL). The second sample,
ST-02, was collected from a depth of 20.0 to 22.0 feet BLS (elevation —2.7ft to —0.7ft
MSL) from boring EB2B.

Two additional hand-augered borings were advanced to approximately one foot BLS
to obtain representative samples of the stream bank and bed material.
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Where possible, water level measurements were taken in open boreholes a minimum
of 24 hours after completion of the borings. Unless otherwise noted, fieldwork was
conducted in accordance with NCDOT Geotechnical Unit Guidelines and
Procedures Manual for Subsurface Investigations

LABORATORY TESTING

To confirm the field geologist’s observations and to assist in soil
classifications, laboratory testing was performed on 18 soil samples collected
from the split-spoon samplers in addition to the two samples collected via
hand-auger. Atterberg limits (when applicable), moisture content, grain size
analysis, and AASHTO Classification (as modified by NCDOT) were
completed by the CATLIN Geotechnical Laboratory. Results of the
laboratory analysis of site soils are provided on Sheets 22 and 23. Selection of
samples for. laboratory analysis was based on representation of the
predominant, unconsolidated, lithologic units encountered. The analyses
performed on the selected soil samples are listed as follows:

AASHTO Method Description of Test
T 87-86 Dry Preparation of Disturbed Soil*
T 88-90 Particle Size Analysis*
T 89-90 Liquid Limit*
T 90-87 Plastic Limit*

* as modified by NCDOT

Laboratory analysis of the Shelby tube samples was completed by NCDOT Materials
and Testing Unit located in Raleigh, North Carolina. Sample ST-01 was laboratory
analyzed by an Erosion Function Apparatus (EFA). Sample ST-02 was analyzed for
consolidation per AASHTO T-216.

2.0
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PHYSIOGRAPHY AND GEOLOGY

2.1

2.2

REGIONAL GEOLOGY

The area of investigation lies within the Coastal Plain physiographic province. The
North Carolina Coastal Plain is approximately 90 to 150 miles wide from the Atlantic
Ocean westward to its boundary with the Piedmont Province. Two natural
subdivisions of the Coastal Plain were described by Stuckey (1965): The Tidewater
region and the Inner Coastal Plain. The project area is located within the Tidewater
region, which consists of the Coastal area where large streams and many tributaries
are affected by ocean tides. The Tidewater region generally exhibits low relief and is
often swampy in low-lying areas.

The Coastal Plain comprises a wedge shaped sequence of stratified marine and non-
marine sedimentary rocks deposited on crystalline basement. The sedimentary
sequences range in age from Recent to lower Cretaceous.

The crystalline basement rocks in the New Bern area are overlain by 700 to 1,800 feet
of unconsolidated sediments. The surficial Quaternary age deposits range from 23 to
80 feet. These deposits are underlain by Pliocene age sediments of the Yorktown
Formation and Oligocene age materials of the River Bend Formation. Underlying
Cretaceous age rocks range in thickness from 700 to more than 1,400 feet and include
the Peedee, Black Creek, and upper and lower Cape Fear Formations (Winner Jr., and
Coble, 1989).

SITE TOPOGRAPHY AND GEOMORPHOLOGY

The project site is located within a flood plain associated with Morgan Swamp Run.
The flood plain is approximately 900 feet wide, extending approximately 500 feet to
the north-northeast and 400 feet to the south-southwest of Bridge 74. Relief in the
immediate area is limited to the roadway embankment along existing SR 1615. The
land surface within the flood plain is vegetated with lowland hardwoods and brush.
Predominant land use beyond the flood plain consists of rural residential and
agricultural. A beaver dam was identified approximately 45 feet west-northwest
(upstream) of the project site. The dam appeared too be approximately three to five
feet in height. Water depth within Morgan Swamp Run at the time of the
investigation was approximately three feet deep and the water surface was located 10
feet below the bridge deck. Water velocity was very low to stationary during the
length of the field investigation. No visible evidence suggested that there are great
fluctuations in velocity. However, due to the width of the flood plain with relation to
the bridge width, increases in velocity are likely during times of increased rainfall
and flooding.
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FOUNDATION MATERIALS

Sample descriptions along with laboratory soil analysis of SPT samples collected during the
advancement of the soil borings were utilized in compiling the subsurface geologic
descriptions. The following is a bent-by-bent description of the lithologic units encountered
during the field investigation. Boring logs are included on Sheets 13 through 19. A geologlc

profile constructed 17 feet right of -L- is included on Sheet 10.

END BENT 1
Borings EB1A and EB1B were installed within the floodplain at the location of the proposed

. End Bent 1. Borings were advanced to 50ft BLS to an elevation of approximately —32.5ft
- MSL. Three feet of roadway embankment consisting of fine-grained, medium stiff sandy silt

(A-4) extended from the ground surface (EB1A collar elevation of 17.6ft and EB1B collar
elevation of 17.5ft) to an average elevation 14.5ft. Alluvial material consisting of loose to
very loose, silty to clayey, fine to coarse grained sand (A-2-4) was encountered beneath the
roadway embankment to an average elevation of 10.8ft. A fine-grained, medium stiff to soft,
sandy silt (A-4) was identified beneath the A-2-4 material to an average elevation of 5.5ft.
Loose to medium dense, poorly graded fine sand (A-2-4) with trace clay and little coarse

sand underlie the A-4 material to an average elevation of —0.5ft. Sediments of the Pliocene

age Yorktown Formation were identified at an average elevation of —0.5ft. This material
consisted of approximately 6.5ft of very soft to soft silty clay (A-6) with medium plasticity
and fine to coarse sand. Three feet of very loose silty, fine-grained sand (A-2-4) extended
from the base of the clay to an elevation of —10.0ft. Medium dense to dense sand (A-3) was
revealed from beneath the silty sand to an average elevation of —24ft. Silty to clayey,
medium dense to dense shell fragments with fine-grained sand (A-1-b) and medium dense
poorly graded fine-grained sand with shell fragments (A-3) lie beneath the A-3 sediments to
the boring terminations. A geologic section through End Bent 1 is presented on Sheet 11.

BENT 1 1

Borings B1A (collar elevation 7.8 ft) and B1B (collar elevation 8.0ft) were advanced through
the creek bed to an average elevation of —37.1ft. Alluvial sediments consisting of medium
dense to loose fine sand and silty fine to coarse sand (A-2-4) were encountered from the mud
line to an elevation of 3.0ft in B1B and medium stiff fine-grained sandy silt with clay (A-4)
were identified from the mud line to an elevation of 0.2ft in B1B. Very soft to stiff clays (A-
6) of the Yorktown Formation, similar to those beneath End Bent 1, were identified from

elevation 3.0ft to —6.5ft in B1A and 0.2ft to —8.2ft in B1B. Sand ranging from loose, silty,

fine-grained clayey sand (A-2-4) to medium dense to dense, coarse to fine-grained sand with
trace clay (A-3 and (A-1-b) extended from below the clay layer to an elevation of
approximately -25ft. Medium dense to dense sand with varying amounts of shell fragments
underlie the sand to an elevation of —32.2ft in boring B1A and -34.0ft in B1B. Stiff silty
clay (A-7) with medium plasticity was identified beneath the shelly sand layer to the borings
termination at elevations of —37.2ft and —37.0ft in B1A and B1B, respectively. A geologic
section through Bent 1 is presented on Sheet 11.
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END BENT 2
Borings EB2A (collar elevation 17.1ft) and EB2B (collar elevation 17.3ft) were advanced

- within the floodplain at the proposed location of End Bent 2. Roadway embankment

consisting of medium stiff sandy silt (A-4) extended from land surface to an average
elevation of 14.2ft. The embankment material is underlain by alluvial sandy silt (a-4)
material that appears to have been the source for the embankment material. Loose to
medium dense clayey to silty fine-grained sand (A-2-4) was encountered beneath the alluvial
sandy silt in borings EB2A and EB2B to elevations of —0.9ft and —0.7ft, respectively. Very
soft to soft silty, fine-grained sandy clay with medium plasticity (A-6) of the Yorktown
Formation was documented beneath the alluvium. The clay was approximately ten feet thick
in EB1A and eight feet thick in EB2B. Dense to medium dense, fine to coarse-grained sand
(A-3) extended to an approximate average elevation of —24ft in both borings. Loose to
medium dense, clayey, coarse-grained shell fragments with fine sand (A-1-b) was identified
beneath the A-3 material to the boring termination elevation of —27.9ft in boring EB2A and
to an elevation of —29.7ft in EB2B. Fine to coarse-grained sand with some shell fragments
(A-3) extended beneath the A-1-b material in boring EB2B to the boring termination
elevation of —32.7ft. A geologic section through End Bent 2 is presented on Sheet 12.

ROCK PROPERTIES
No indurated or semi-indurated rock was encountered during the investigation.
GROUNDWATER

Groundwater beneath the subject site was measured at the 24-hour gauging events at an
average elevation of approximately four feet beneath proposed End Bent 1 and seven feet
beneath End Bent 2. Based on the lithology encountered beneath the site and the
geomorphology of the immediate surrounding area, two aquifers appear to be present with
the depth of the investigation. The unconfined surficial aquifer which extends from land
surface to an elevation of approximately zero to three feet, and the Castle Hayne Aquifer
which includes the Yorktown Formation. The clay unit identified at an elevation ranging
from approximately zero to three feet is believed to be the confining unit that designates the
upper portion of the Castle Hayne Aquifer in the area. The elevation of Morgan Swamp Run
water level at the time of the investigation was approximately 11.5 feet. The elevation of the
Run surface as compared to the 24-hour groundwater measurements within the borings
indicates that the clay layer identified beneath the site at an average elevation of zero is an
active confining unit or aquitard to the underlying Castle Hayne Aquifer. The difference in
hydraulic head between the Run surface and 24-hour depth to water measurements in the
borings additionally indicates a negative vertical gradient between the two aquifers. A
negative vertical gradient suggests the potential for downward migration of surficial
groundwater to the underlying aquifers.
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7.0

CONSTRUCTION CONSIDERATIONS
A beaver dam is located approximately 45 feet west-northwest (upstream) of the existing
bridge. No beavers were observed during the filed investigation. However, based on the

condition of the dam, the beavers appear to be actively maintaining the structure.

CLOSING STATEMENTS

The geotechnical foundation investigation, analysis, and conclusions included in this report

_are based on verbal communication with NCDOT personnel and a proposed bridge layout

drawing supplied by NCDOT.

- If any significant changes are made in the design or location of the proposed structure, the

subsurface information and conclusions will have to be reviewed and modified as necessary.
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SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 V?AI\RTOE%N(%) ‘ SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 V?E%URN&)
BORINGNO. EB1A | BORING LOCATION 21+00 [ OFFSET 171t Lt | ALIGNMENT -L- OHR. 10.0 BORING NO. EB1A | BORING LOCATION 21+00 | OFFSET 17ft Lt | ALIGNMENT -L- OHR. 10.0
COLLARELEV. 176 NORTHING 525,254 I EASTING 2,596,808 24HR. 135 COLLARELEV. 17.6 NORTHING 525,254 I EASTING 2,596,808 24HR. 135
TOTAL DEPTH 50.0ft DRILL MACHINE CME 45B ATV l DRILL METHOD Mud Rotary l HAMMER TYPE Manual TOTAL DEPTH 50.0 ft DRILL MACHINE CME 45B ATV | DRILL METHOD Mud Rotary l HAMMER TYPE Manual
DATE STARTED 6/29/05 l COMPLETED 6/29/05 I CORE BARREL TYPE NA I SURFACE WATER DEPTH NA DATE STARTED 6/29/05 ... : I COMPLETED 6/29/05 l CORE BARREL TYPE NA | SURFACE WATER DEPTH NA
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L ‘| ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
o] SOIL AND ROCK DESCRIPTION o] SOIL AN
() | ) | osft| o5t | osf |0 20 40 60 80  100| NO. | Mol 6 (® | ) | osft|05ft | 05f NO. |/moll G L AND ROCK DESCRIPTION
T , B ; 6 | 12 | 16 SAT
T . LAND SURFACE | 176 0.00 i
166 T_1.0 ' : i
--------------------- Tan orange, CLAYEY, f. grained SANDY
L 213 4 : DRY SILT. Med. stiff. ROADWAY 4
.................. EMBANKMENT 159 | sas
T v v b 146 i 3'0 T 10 14 19 SAT
14.1 3.5 .
WOH| 2 3 S R DRY Gray, poorly to gap graded, f. SAND
i L grading to f. to cse. sand. Med. dense to
~~~~~~~~~~~~~~~~~~~ Brown, SILTY, f. SAND. Loose tov.. dense. (continued)
L loose. ) +
nme 1 60 | 1 0L b
I WoH| 1 7 MOl ALLUVIUM 1
................... 200 | 385
T 0t VA 9'6 8'0 T 9 14 14 SAT 3.
9.1 8.5 i
T WOH| 1 2 0 [ mol
i "? ___________________ Gray, {. grained SANDY SILT w/some i
clay. Soft.
I R T I S i 244 420
A S N A 56 12.0 T
259 | 435 -
T : . T 4 | 8 | 13 SAT
41 | 135 \ 4 :
T 4 3 3 SAT i Green, SILTY/CLAYEY, cse. SHELL
6’ """"""""" FRAGS wif. sand. Med. dense.
------------------ Gray, SILTY, f. SAND. Loose.
§ S N T [ -304 480
x| | s09 | 485
$ T 0.4 i T 4 8 | 10 SAT Green, poorly graded f. SAND wishell
E -0.9 T2 I T T frags. Med. dense.
= + SAT - B -32.4 50.0]
;!: WOH| 1 L R B R \ v Boring Terminated at Elevation -32.4
i 1 \_ + - in green, poorly graded f. SAND w/shell
g .................... \ frags. Med. dense.
¥ S . N - Gray, SILTY CLAY w/med. plasticity. I i YORKTOWN FORMATION
T D R ory
i T E' YORKTOWN FORMATION T —
Z I I O I TR
§ o lass | | | \ i I
5 T 1 1 1 ) SAT \'
g 6.9 245
s T Gray, SILTY, f. SAND. V. loose.
" i A L
;f 1 215 i ’ i
H 100 | 285
b — m——




TN

— - |PROJ.NO.. 33446.1.1 [SHEET NO.: 14
NORTH CAROLINA NORTH CAROLINA TIP.NO:. __ B-4088|TOTALSHEETS 25
DEPARTMENT OF TRANSPORTATION DEPARTMENT OF TRANSPORTATION FGINEERS snd SCENTSTS g&ﬁ%?mww@) LAY SHEET RO
G E©TE©HNH©AL UNHT ©RHN@ L©@ BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 @ EQTECHNHCAL U[N]I]T QRHNG L©@ BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 )
CATLIN PROJECT NO.: 205-049 SHEET 1 OF 2 CATLIN PROJECT NO.: 205-049 SHEET 2 OF 2
PROJECT NO. 33446.1.1 l ID. B-4088 [COUNTY CRAVEN | GEOLOGIST Charles Ray PROJECT NO. 33446.1.1 I ID. B-4088 l COUNTY CRAVEN l GEOLOGIST Charles Ray
SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 ’ V?E'I'OEUR"Pft) ‘ SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 V?/SI%QRN;?Q }
BORING NO.- EB1B I BORING LOCATION 21+00 l OFFSET 17ft Rt I ALIGNMENT -L- OHR. 10.0 BORING NO. EB1B | BORING LOCATION 21+00 | OFFSET 17ft Rt I ALIGNMENT -L- OHR. 10.0
COLLARELEV. 17.4 NORTHING 525,238 | EASTING 2,596,836 24HR. 132 COLLARELEV. 174 NORTHING 525,238 _ I EASTING 2,596,836 24 HR. 13.2
TOTAL DEPTH 50.0 ft DRILL MACHINE CME 45B ATV | DRILL METHOD Mud Rotary [HAMMER TYPE Manual TOTAL DEPTH 50.0 ft DRILL MACHINE CME 45B ATV ‘ DRILL METHOD Mud Rotary | HAMMER TYPE Manual
DATE STARTED 6/28/05 ' COMPLETED 6/28/05 I CORE BARREL TYPE NA l SURFACE WATER DEPTH NA DATE STARTED 6/28/05 l COMPLETED 6/28/05 l CORE BARREL TYPE NA l SURFACE WATER DEPTH NA
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L : | ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
(¢]
® | o [omlosmlom]o 2 40 s o 100 no |2 SOIL AND ROCK DESCRIPTION @ | ® [omfomom]o 2 4 s w100 no |fQ|  SO'LAND ROCK DESCRIPTION
1 B Continued from previous page
4 7 9 SAT
I LAND SURFACE i 0.0d i
16'4 i 1'0 ..................... 1 I
I yy 2 3 DRY sBtrlgwn f. grained SANDY SILT. Med. 1
1 D R A I 2O ROADWAY EMBANKMENT 161 L 335
..................... 3.0 8 | 17 | 23 SAT E
139 L 35 L $S-05 Tan to gray, poorly to gap graded, cse. to
WOH|{WOHI|WOH| /. . . . . . . . . ... ... . MOl Gray, SILTY, f. to cse. CLAYEY SAND. f. SAND witrace clay. Med. dense to
R SS-01 V. loose. 2 dense. (continued)
..................... ALLUV‘UM
L 55 5
11"4 6'0 ---------------------
1 WOH| 2 4 MOI -+
1 | | | e 211 | 385 |
.................... 11 14 18 SAT
89 L 85 . 4+
Gray, f. grained SANDY SILT w/some
1 2 L S WET claY. Med. stiff.
- S$S-02 +
..................... AV 236 410
A N EE N I U 120 1
4 -26.1 4 435 . §§_
............... 6 8 10 SAT sse
39 L 135 o v L $8-06 a3
L L e ss03 WET S Green, SILTY/CLAYEY, cse. SHELL
..................... Gray, poorly graded f. SAND witrace clay T FRAGS. wit. sand. Med. Dense to
N and little cse. sand. Med. dense. - S
N B R A 311 | dss 28
................... 18.0 12 115 | 16 SAT see
-1.1 L 185 + 34
WOH |WOH|WOH| /. . . ... . ... ... ... ... SAT gessl 326 50,0
| §5-04 1L R Boring Terminated at Elevation -32.6 ft
in green, SILTY/CLAYEY, cse. SHELL
[ R A N N A i R FRAGS. wif. sand. Med. Dense to
L Ore, STy S med. sty an | | SRkromn rormmon
E .................... YORKTOWN FORMATION
< I N N N I I DO
] 6.1 L 235 s -
] WOH 1 2 SAT
= 1 245 L B
.
% Gray, SILTY, f. SAND. V. loose.
? 4 275 L -
;-4 =114 285




-— [PROJ. NO.: 33446.1.1 [SHEET NO.: 15
NORTH CAROLINA NORTH CAROLINA TIP.NO: __ B-4088|TOTAL SHEETS. _ 25
DEPARTMENT OF TRANSPORTATION ‘ : : DEPARTMENT OF TRANSPORTATION FNGINEERS and SCREATITS Ing';g;FRSTP-1615<2> [ S0,
GE@TE@HNU@AL UNHT @FSHNG L@G BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 Rezy . GE@TE@HND@AL UNET QRUN@ ﬂ—"©@ BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615
. CATLIN PROJECT NO.: 205-049 SHEET 1 OF 2 CATLIN PROJECT NO.: 205-049 SHEET 2 OF 2
PROJECT NO. 33446.1.1 |ID. B-4088 | COUNTY CRAVEN | GEOLOGIST Charles Ray PROJECT NO. 33446.1.1 |ID. B-4088 | COUNTY CRAVEN | GEOLOGIST Charles Ray
SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 WG SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 NEIReLpN
BORING NO. B1A ‘ BORING LOCATION 21+43 I OFFSET 11ft Lt l ALIGNMENT -L- . 0OHR. NM BORING NO. B1A | BORING LOCATION 21+43 l OFFSET 11ft Lt l ALIGNMENT -L- OHR. NM
COLLARELEV. 7.8 NORTHING 525,289 t EASTING 2,596,834 24HR. NM COLLARELEV. 7.8 NORTHING 525,289 . ‘ EASTING 2,596,834 24 HR. NM
TOTAL DEPTH 450 ft DRILL MACHINE CME 45B ATV l DRILL METHOD Mud Rotary I HAMMER TYPE Manual ' TOTAL DEPTH 45.0ft DRILL MACHINE CME 45B ATV | DRILL METHOD Mud Rotary ’ HAMMER TYPE Manual
DATE STARTED 6/29/05 | COMPLETED 6/29/05 | CORE BARREL TYPE NA | SURFACE WATER DEPTH 3.0 DATE STARTED  6/29/05 | COMPLETED 6/29/05 | CORE BARREL TYPE NA | SURFACE WATER DEPTH 3.0
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L ' ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L )
o D o
® ® [ o[ osn [ oen] 9 20 40 60 80 100 . | ol SOIL AND ROCK DESCRIPTION * ® | o5t | o5n | o051 | 0 20 40 60 80 10| No. | ol © SOIL AND ROCK DESCRIPTION
' ’ Continued from previous page
4 : — SAT B
5 [ 10 | 15 Ss15
L L 4 Gray, poorly graded, cse. to f. SAND
witrace clay. Med. dense. (continued)
L - -+ 230
157 | 235 31
-+ - + 9 18 17 SAT Essgr
SS8-16 §§8§
| B 4 Em Gray, gap graded, cse. to f. SAND.
-20.7 | 28.5 3 Dense.
+ = + 7 10 14 SAT fasgl-
+ MUD LINE 0.09 + o535t
es £a0 | 1L Lo T S
4 5 5 SAT o
I e e S ) - 0099252 33.0
............. 257 | 335 %2
b s O N U O O + 7 9 15 SAT
4.3 35 Gray to brown, poorly graded f. SAND
1 3 3 6 | L. SAT grading to SILTY, f. to cse. CLAYEY T
$5-13 SAND. Med. dense to loose. : Green, SILTY, f. to cse. CLAYEY SAND
S L A ALLUVIUM + wicse. shell frags. Med. dense.
1.8 T 6.0 T i
2 5 3 1 SAT .
g - . . -+ 38.0
E o e 507 | 385 ‘
2 -+ . so] + 13 18 30 SAT Green, f. SAND w/cse. shell frags and
H ., S I N I A ssa7 race clay. Dense.
£ + WOH[WOH| 1 | | ... . ... .. ... ...... SAT - 400
g $S-14
i - L
I e
“ ..................... G SILTY CLAY /f. . d.
< I Gray, SILTY, f. to cse. SANDY CLAY. 1 Med plasticity. St to cse. san
E .................... Med. plashcny V. soft. E 357 435
g 1 YORKTOWN FORMATION - Y SAT
q s7 | 135 | | | 1V §8-18
g - 3 > 3 SAT 1 45.0
a """""""""" ) Boring Terminated at Elevation -37.2 ft
z K R . in green, SILTY CLAY w/. to cse. sand.
Y D D I R B S Med. plasticity. Stiff.
g i 160 - B YORKTOWN FORMATION
i X 1 -
< I e T N Gray, poorly graded, cse. to f. SAND
- 4 whtrace clay. Med. dense. L R
5 dorlass | | LN




- [PROJ. NO.. 33446.1.1 |SHEET NO.: 16
NORTH CAROLINA NORTH CAROLINA (= TIP.NO: __ B-4088 |TOTAL SHEETS. _ 25
DEPARTMENT OF TRANSPORTATION DEPARTMENT OF TRANSPORTATION PSR IREEE T T
GEQTECHNHCAL UNﬂT QRHNG LQG BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 GE@TE@HNH@AL UNHT ©RHN@ L©@ BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615
_ CATLIN PROJECT NO.. 205-049 SHEET 1 OF 2 CATLIN PROJECT NO.: 205-049 SHEET 2 OF 2
PROJECT NO. 33446.11 [ID. B-4088 [COUNTY CRAVEN | GEOLOGIST Charles Ray PROJECT NO. 33446.1.1 |ID. B-4088 | COUNTY CRAVEN | GEOLOGIST Charles Ray
SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 WRER Gy SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 WALR 1)
BORING NO. B1B ]BORING LOCATION 21+43 IOFFSET 10ft Rt IALIGNMENT -L- OHR. NM BORING NO. B1B IBOR!NG LOCATION 21+43 IOFFSET 10ft Rt [ALIGNMENT -L- OHR. NM
COLLARELEV. 8.0 NORTHING 525,278 | EASTING 2,596,852 24HR. NM COLLARELEV. 80 NORTHING 525,278 ] EASTING 2,596,852 24HR. NM
TOTAL DEPTH 450 ft DRILL MACHINE CME 45B ATV l DRILL METHOD Mud Rotary l HAMMER TYPE Manual TOTAL DEPTH 45.0ft DRILL MACHINE CME 45B ATV l DRILL METHOD Mud Rotary I HAMMER TYPE Manual
DATE STARTED 6/28/05 : | COMPLETED 6/28/05 ] CORE BARREL TYPE NA | SURFACE WATER DEPTH 3.0 DATE STARTED 6/28/05 | COMPLETED 6/28/05 | CORE BARREL TYPE NA | SURFACE WATER DEPTH 3.0
ELEV. [DEPTH|  BLOW COUNT BLOWS PER FOOT samvp. (W /| L ELEV. [DEPTH|  BLOW COUNT BLOWS PER FOOT samp. (W /] L .
o ND ROCK DESCRIPTION o SOIL AND ROCK DESCRIPTI
@ | () |ost|ost|ost|Q 20 40 60 & 190 NO |Amol G SOILA @ | @ |ostjostjost|9 30 4 € & 199 No. | Aol SCRIPTION
‘ B Continued from previous page
i i Gray, poorly graded f. SAND. Med.
T dense. (continued)
» e 23.0
i -155 | 23.5
4 | R 9 16 22 SAT |8
1 Gray, gap graded, f. to cse. SAND.
i i 205 | 285 Dense to med. dense.
1 B i 6 14 | 14 SAT
80 | 00 MUD LINE 0.00 i
B T O ST-01 B T
L Brown, CLAYEY, f. grained SANDY 55T 285 e 20
SILT. Med. Stiff. ' T T5 T 719 sAT |
L ALLUVIUM -
45 35 : .
5 3 4 4 | L
Green, SILTY, f. to cse. CLAYEY SAND
5.0 N w/shell frags. Med. dense.
2.0 80 | b 1 r
3 2 2
1 -30.0 38,0
R e e O 3 O 05T 385
o e e e [ [ (R . T T T S = 12 17 23 SAT
o5 s || I
WOH [WOH| 2 i Gray, gap graded f. to cse. SAND
I T I Gray, SILTY CLAY. Low to med. w/some shell frags. Dense.
= plasticity. Soft to med. stiff. B
- r 4+  { (v YORKTOWN FORMATION
& L N R . 249 429
X
T 4
E I T T -35.5 | 43.5 Green, SILTY CLAY. Med. plasticity.
§ i 4 |5 |7 SAT Stiff.
e 55 | 135
3 y 5 3 -37.0 i i 450
2 i 145 Boring Terminated at Elevation -37.0 ft
3 in green, SILTY CLAY. Med. plasticity.
i B - " Stiff.
-_':‘ 4 Gray, SILTY, f. grained CLAYEY SAND. - i
= Loose.
" 1 4 -
g 1 18.0 R B
] 105 | 185 Gray, poorly graded f. SAND. Med.
g 4 10_] 15 dense,




— |PROJ.NO.. 33446.1.1 [SHEET NO.: 17
NORTH CAROLINA NORTH CAROLINA - TiP.NO: _ B-4088|TOTALSHEETS. _ 25
DEPARTMENT OF TRANSPORTATION DEPARTMENT OF TRANSPORTATION ENGINEERS and SCIENTISTS . !EQG:%FRSTP%M) IR SHEET NO:
GE@TE@HN”@AL UNHT @RHN@ L@@ BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 GE@TE@HNH@AL UNUT QRDN@ L©@ BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 '
. CATLIN PROJECT NO.: 205-049 SHEET 1 OF 2 : CATLIN PROJECT NO.: 205-049 SHEET 2 OF 2
PROJECT NO. 33446.1.1 |ID. B-4088 ICOUNTY CRAVEN lGEOLOGIST Charles Ray PROJECT NO. 33446.1.1 lID. B-4088 ICOUNTY CRAVEN ' IGEOLOGIST Charles Ray
SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 W) SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 WRER B
BORING NO. EB2A I BORING LOCATION 21+90 | OFFSET 17ft Lt lAL|GNMENT -L- : 0HR. 10.0 BORING NO. EB2A | BORING LOCATION 21+90 ‘ OFFSET 171t Lt [ALIGNMENT -L- O0HR. 10.0
COLLARELEV. 171 NORTHING 525,332 I EASTING 2,596,853 24 HR. 105 COLLARELEV. 171 NORTHING 525,332 ‘ t EASTING 2,596,853 24HR. 105
TOTAL DEPTH 45.0ft DRILL MACHINE CME 45B ATV ! DRILL METHOD Mud Rotary l HAMMER TYPE Manual TOTAL DEPTH 45.0ft DRILL MACHINE CME 45B ATV l DRILL METHOD Mud Rotary l HAMMER TYPE Manual
DATE STARTED 6/29/05 I COMPLETED 6/29/05 | CORE BARREL TYPE NA I SURFACE WATER DEPTH NA DATE STARTED 6/29/05 . I COMPLETED 6/29/05 l CORE BARREL TYPE NA I SURFACE WATER DEPTH NA
ELEV. |[DEPTH| BLOW COUNT " BLOWS PER FOOT SAMP. v L ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
(o] (o]
® | o [oslom]os]e 2 4 e 8 190 no |l SOIL AND ROCK DESCRIPTION @ | ® [osfosfom]o 2 40 e s 100 no |fgQ| ~ SOILAND ROCK DESCRIPTION
‘ . ol . ' Continued from previous page
4 - T4 | 285 ’p . i
) i 10 22 32 | SAT
" i " $8-11
i LAND SURFACE 0.00 i
161 |__1.0_ ' . )
B e e a e e IEIRY NN SRR Tan to brown, f. grained SANDY SILT. -+
4 4. 3 MOI Med. stiff to soft.
I R T B ¥ A SRR ROADWAY EMBANKMENT 164 T 335
................... 3A0 15 24 27 SAT
136 1_35 . i Gray, gap graded, cse. to f. SAND. V.
1 2 2 | WET ¢ i dense to dense. (continued)
i $S-07 _
O I e R A A N S Brown, f. grained SANDY SILT. Med. +
111 6.0 A stiff to soft.
L wortwert 1 |- wer k ALLUVIUM 4
5 e N N 3 SO 14 T 385
................... 8'0 - 7 14 19 SAT
86 [ 85 :
1 4 70\ e SAT | i
i $5-08 :
D L iva I
.................... | Green, CLAYEY, cse. SHELL FRAGS.
Gray, CLAYEY, f. SAND grading to . -26.4 T _435 5 = = AT Bsss wi/f. sand. Med. dense.
+ .10 0 1 SAND witrace fines and little cse. sand. T 899
3.6 13.5 y Med. dense. ’ SS-12 o§§§
4 6 8 SAT | . 9599 -27.9 i ] _ 450
o e e e §S-09 : T i Boring Terminated at Elevation -27.9 ft
14 in green, CLAYEY, cse. SHELL FRAGS.
- T - w/f. sand. Med. dense.
o YORKTOWN FORMATION
‘e I I E S S SR S R TR T S R 18.0 - . Vi -
A -1.4 ] 185
N I WOH |WOH[WOH | [ . . .. . ... ... ..., SAT s -
g 8S8-10
< [ [ A A I I i R
¥ 5
& L e O Gray, SILTY, f. grained SANDY CLAY. 1 ' R
g i Med. plasticity. V. soft to soft. ,
E ___________________ YORKTOWN FORMATION 1 i
ol 64 T 235 - .
¥ 1 1 1 SAT N -
i L
i i 1 o
§ 28.0




{PROJ. NO.:  33446.1.1 [SHEET NO.: 18

NORTH CAROLINA NORTH CAROLINA (= B TIP.NO: __ B-4088|TOTAL SHEETS, 25
DEPARTMENT OF TRANSPORTATION DEPARTMENT OF TRANSPORTATION ENGINEERS and SCENTISTS lz‘&:?;?RSTP*‘“s(Z) LT,
GE@TE@HNH@AL UN[‘T @RHN@ L@G BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 Re g @EQTECHNHQAL UNHT ©RHNG LQG BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615
CATLIN PROJECT NO.: 205-049 SHEET 1 OF 2 CATLIN PROJECT NO.: 205-049 SHEET 2 OF 2
PROJECT NO. 33446.1.1 | ID. B-4088 | COUNTY CRAVEN | GEOLOGIST Charles Ray PROJECT NO. 33446.1.1 |ID. B-4088 | COUNTY CRAVEN | GEOLOGIST Charles Ray
SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 KL SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 WRERR)
BORING NO. EB2B | BORING LOCATION 21+90 | OFFSET 17#t Rt | ALIGNMENT -L- 0HR. 10.0 BORING NO. EB2B | BORING LOCATION 21+90 | OFFSET 17ft Rt | ALIGNMENT -L- 0HR. 100
COLLARELEV. 17.3 NORTHING 525,316 lEASTING 2,596,881 24 HR. 102 COLLARELEV. 17.3 NORTHING 525,316 IEASTING 2,596,881 24HR. 102
TOTAL DEPTH 50.0 ft DRILL MACHINE CME 45B ATV | DRILL METHOD Mud Rotary I HAMMER TYPE Manual TOTAL DEPTH 50.0 ft DRILL MACHINE CME 45B ATV l DRILL METHOD Mud Rotary l HAMMER TYPE Manual
DATE STARTED 6/28/05 I COMPLETED 6/28/05 | CORE BARREL TYPE NA ! SURFACE WATER DEPTH NA DATE STARTED 6/28/05 - l COMPLETED 6/28/05 J CORE BARREL TYPE NA I SURFACE WATER DEPTH NA
ELEV. |DEPTH| BLOW COUNT BLOWS PER FOOT samp. /W /| L : | eLev. |oEPTH|  BLOW COUNT BLOWS PER FOOT save |V /] L ,
0 SOIL AND ROCK DESCRIPTION 0 SOIL AND ROCK DE
L@ | @ |ost|ost|ost]|? 20 40 60 80 190} NO. | Mmoll G () | () | osft | ost | osft |0 20 40 B0 8 190 NO. | fmoll G SCRIPTION
1 . B ' Continued from previous page
» - MEMSTT 6 | 22 SAT
LAND SURFACE o 17.3 0.00
N B R
163 | 1.0 .
---------------------- L Tan brown, f. grained SANDY SILT. 1
T 314 4 Mol L Med. stiff.
L | es L ROADWAY EMBANKMENT a6z | sss
,,,,,,,,,,,,,,,,,, Li 14s 30 12 | 14 | 12 SAT
138 £ 35 vor b Tan brown, . grained SANDY SILT. ]
1 1 T Med. stiff. Tan, gap graded, f. to cse. SAND.
T ALLUVIUM T Dense to med. dense. (continued)
............ 123 o 5.0
11'3 6 0 .....................
- 1 4 6 MOl 4
1 10 ................. 212 + 385
.................. 13 18 18 SAT
88 1 85 -
3 5 6 | . WET
L 11 i
I T D N IO 247 42.0
+ o Brown, SILTY, f. SAND. Loose to med. B , -+
...... dense.
N I R (N PP PPN w62 | 455
3 4 5 SAT )
38 135 [ | |}y ooy - Green, CLAYEY, cse. SHELL FRAGS.
5 5 8 R WET w/f. sand. Loose.
i 1 R
< I Y (N N O -29.7 ' 47.0)
B I I e -31.2 1 485 Gray, gap graded, f. to cse. SAND
.................... 07 180 5 15 | 25 SAT w/some shell frags. Dense.
q 12 {185 N - : | .
| WOH | WOH | WOH SAT \ ' B a7 50,0
% I Rk At e I A N T - Boring Terminated at Elevation 32.7 1
bl 27 | 200 \ ’ in gray, gap graded, f. to cse. SAND
= N e I I \_ : L L wisome shell frags. Dense.
g \ YORKTOWN FORMATION
g | N N N I O ST-02 I 1 B
= \ Gray, SILTY, f. grained SANDY CLAY.
H L e - \ Med. plasticity. V. soft to soft. L : i
s T \_ YORKTOWN FORMATION
2
| 62 1235 \- L =
¥ 1 2 1 SAT \
3 1 ! A
.
g I 26.0
g | o -
:f: Tan, gap graded, f. to cse. SAND.
s T Dense to med. dense. T -
s




|PROJ. NO.. 33446.1.1

SHEET NO.:

19

NORTH CAROLINA NORTH CAROLINA TIP_NO: TOTALSHEETS. 25
DEPARTMENT OF TRANSPORTATION DEPARTMENT OF TRANSPORTATION ST T AR T
GE@TE@HNH@AL UNHT ©RHNG L@G BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 GE@TE@HNH@AL UNHT QRGN@ L©G BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 4
CATLIN PROJECT NO.: 205-049 SHEET 1 OF 1 CATLIN PROJECT NO.: 205049 SHEET 1 OF 1
PROJECT NO. 33446.1.1 |ID. B-4088 | COUNTY CRAVEN | GEOLOGIST Steven Hudson PROJECT NO. 33446.1.1 |ID. B-4088 | COUNTY CRAVEN | GEOLOGIST _Steven Hudson
SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 WRER ) SITE DESCRIPTION BRIDGE 74 OVER MORGAN SWAMP RUN ON SR 1615 WRER B
BORING NO. CB-01 | BORING LOCATION 21+71 | OFFSET 15tt Rt | ALIGNMENT -L- 0HR. NE BORING NO. CB-02 | BORING LOCATION 21+37 | OFFSET 151t Rt | ALIGNMENT -L- OHR. NM
COLLARELEV. 12.3 NORTHING 525,300 | EASTING 2,596,870 24HR. NE COLLAR ELEV. 8.1 NORTHING 525,271 | EASTING 2,596,853 24HR.  NM

TOTAL DEPTH 1.0t

DRILL MACHINE Hand Auger

| DRILL METHOD Hand Auger

| HAMMER TYPE NA

TOTAL DEPTH 1.0 ft

DRILL MACHINE Hand Auger

| DRILL METHOD Hand Auger

| HAMMER TYPE NA

l COMPLETED 6/22/05

| CORE BARREL TYPE NA

l SURFACE WATER DEPTH NA

DATE STARTED 6/22/05 [ COMPLETED 6/22/05 | CORE BARREL TYPE l SURFACE WATER DEPTH NA DATE STARTED 6/22/05
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
o] SOIL AND ROCK DESCRIPTION 0| . SOIL AND ROCK DESCRIPTION
() (f) | os5ft | o5t | o5t |0 20 40 80 80 1901 NO. | Amoll 6 , () (f) | osft | o5ft | 0.5ft ‘? 20 40 60 80 NO. | /voll 6
123 | 00 LAND SURFACE 123 ‘ 00
n WET Brown, SILTY, f. grained SAND w/some L
$-01 113 root frags. 1.0
- " / -
Boring Terminated at Elevation 11.3 ft in
4 - brown, SILTY, f. grained SAND w/some B
root frags.
1 i ALLUVIUM |
81 | oo LAND SURFACE Y 0.0
- SAT B Dark brown, f. to cse. grained SANDY

$-02

7.1

SILT.

1.0

_ | Boring Terminated at Elevation 7.1 ft in

i ) + - dark brown, f. to cse. grained SANDY
SILT.

— ALLUVIUM

IRGE 74 GPI NC DO GDT 0//21/05
T
T

(CDO T BORE POUBLE 205040 NCHO

N




TN

,/f\.

GEOTECHNICAL ENGINEERING UNIT FIELD SCOUR REPORT

PROJECT: 33446.1.1 iD: B-4088 COUNTY: CRAVEN

DESCRIPTION(1): . BRIDGE 74 OVER MORGAN SWAMP.RUN ON SR 1615

INFORMATION ON EXISTING BRIDGES Information obtained from: X __ field inspection
‘ microfilm(Reel: Pos: _)_
X __ other Preliminary Geotech Report

COUNTY BRIDGE NO. _ 74 BRIDGE LENGTH__70 _ NO. BENTS IN: CHANNEL __ 3 FLOOD PLAIN 2

FOUNDATION TYPE: Wooden piles with wooden seats and wing walls

EVIDENCE OF SCOUR(2);

ABUTMENTS OR END BENT SLOPES: No evidence

INTERIOR BENTS: General Scour

CHANNEL BED: No evidence

CHANNEL BANKS: : General Scour
EXISTING SCOUR PROTECTION:

TYPE(3): Wooden wing walls on each endbent. No protection other than wing walls.

EXTENT(4): Extends approximately 5ft. Beyond width of bridge deck from ground surface to base of bridge deck.

EFFECTIVENESS(5): __ Appears effective.

OBSTRUCTIONS(6) (DAMS,DEBRIS,ETC.): Beaver dam located approximately 45ft. West-northwest (upstream) of bridge.

Some timber debris located sporadically around interior bents.
DESIGN INFORMATION
CHANNEL BED MATERIAL(7) (SAMPLE RESULTS ATTACHED): Dark brown, fine to coarse-grained SANDY SILT. (A-4)

SHEET NO.: 20.

TOTAL SHEETS: 25
PROJ. NO.: 33446.1.1
TIP NO.: B-4088
F.A.NO.: BRSTP-1615(2)

DESIGN INFORMATION CONT.

STREAM IS DEGRADI} X AGGRADING (1 2)
OTHER OBSERVATIONS AND COMMEI Stream appears to be stable. Flow within channel is very low.

Creek depth is approximately 4ft. deep and streambed is approximately 10ft. below existing deck.

CHANNEL MIGRATION TENDENCY (13 Low to no migration potential at bridge.

REPORTED BY: Steven V. Hudson, P.G., CWD
CATLIN ENGINEERS AND SCIENTISTS

GEOTECHNICALLY ADJUSTED SCOUR ELEVATION (14):

The new structure at this location is planned to be 21 feet longer than the existing structure and

will have a hydraulic opening larger than the existing structure. Therefore the potential for scour
with the new structure will be lower than with the existing structure. Since the historical scour depth
is at an elevation of -0.2 feet, the GASE for the new structure will also be an elevation of -0.2 feet.

DATE: 6/22/2005

Grab sample $-02 collected at -L- 21+37 15Rt from elevation of 8.1' to 7.1' ST-01 collected at -L- 21+43 10Rt.

CHANNEL BANK MATERIAL(8) (SAMPLE RESULTS ATTACHED): Brown, SILTY, fine-grained SAND (A-2-4) w/root frags.

Grab sample S-01 collected at -L.- 21+71 15Rt from elevation of 12.3-11.3",

CHANNEL BANK COVER(9): Vegetative cover consisting of grass and brush.

FLOOD PLAIN WIDTH(10): __ Approximately 900 feet. 500ft horth-northeast & 400ft south-southwest. -

FLOOD PLAIN COVER(11): _Timber and brush

REPORTED BY: (UL /M lwih DATE: 8/17/2005
7
NCDOT GEOTECHNICAL UNIT

INSTRUCTIONS

(1)  GIVE THE DESCRIPTION OF THE SPECIFIC SITE GIVING ROUTE NUMBER AND BODY OF WATER CROSSED.

(2) NOTE ANY EVIDENGCE OF SCOUR AT THE EXISTING END BENTS OR ABUTMENTS (UNDERMINING,

! * SLOUGHING, SCOUR LOCATIONS, DEGRADATIONS, ETC.)

(3)  NOTE ANY EXISTING SCOUR PROTECTION (RIP RAP, ETC.)

(4)  DESCRIBE THE EXTENT OF ANY EXISTING SCOUR PROTECTION.

‘5) DESCRIBE WHETHER OR NOT THE SCOUR PROTECTION APPEARS TO BE WORKING.

‘(6) NOTE ANY DAMS, FALLEN TREES, DEBRIS AT BENTS, ETC.

7) DESCRIBE THE CHANNEL BED MATERIAL: A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE DISTRIBUTION,

! ATTACH LAB RESULTS.

'(8) DESCRIBE THE CHANNEL BANK MATERIAL: A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE

' DISTRIBUTION, ATTACH LAB RESULTS.

(9) DESCRIBE THE BANK COVERING (GRASS, TREES, RIP RAP, NONE, ETC.

(10)  GIVE THE APPROXIMATE FLOOD PLAIN WIDTH (ESTIMATE).

‘(11) DESCRIBE THE FLOOD PLAIN COVERING (GRASS, TREES, CROPS, ETC.)

'(12) CHECK THE APPROPRIATE SPACE AS TO WHETHER THE STREAM IS DEGRADING OR AGGRADING

'(13) DESCRIBE THE POTENTIAL OF THE BODY OF WATER TO MIGRATE LATERALLY DURING THE LIFE OF THE

! BRIDGE (APPROXIMATELY 100 YEARS).

(14)  GIVE THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION EXPECTED OVER THE LIFE OF THE BRIDGE

! (APPROXIMATELY 100 YEARS). THIS CAN BE GIVEN AS AN ELEVATION RANGE ACROSS THE SITE, OR ON

! A BENT BY BENT BASIS WHERE VARIATIONS EXIST. DISCUSS RELATIONSHIP BETWEEN THE HYDRAULICS
THEORETICAL SCOUR AND THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION. THE GEOTECHNICALLY
ADJUSTED SCOUR ELEVEVATION IS BASED ON THE ERODABILITY OF MATERIALS WITH CONSIDERATION
FOR JOINTING, FOLIATION, BEDDING ORIENTATION AND FREQUENCY; CORE RECOVERY PERCENTAGE;

! PERCENTAGE RQD; DIFFERENTIAL WEATHERING, SHEAR STRENGTH; OBSERVATIONS AT EXISTING

! STRUCTURES; OTHER TESTS DEEMED APPROPRIATE; AND OVERALL GEOLOGIC CONDITIONS AT THE SITE.
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33446.4.4

T.L.LP. #: B-4088

SHEET NO.: 21

TOTAL SHEETS: 25
PROJ. NO.: 33446.1.1
TIP NO.: B-4088
F.A.NO.: BRSTP-1615(2)

PROJECT #:
COUNTY: CRAVEN
DESCRIPTION: Bridge 74 Over Morgan Swamp Run on SR 1615
CHANNEL BED CHANNEL BANK MATERIAL
MATERIAL
SAMPLE # S-02 ST-01 S-01
RETAINED #4 0 6
PASSING #10 100 93
PASSING #40 97 88
PASSING #200 41 28
COARSE SAND 5.4 20.1
FINESAND 57.3 57.9
SILT 11.7 11.9
CLAY 25.6 10.1
o LL 37 22
PL NP NP
AASHTO N
CLASSIFICATION A-4(0) A-2-4(0)
STATION 21+37 21+43 21+71
OFFSET 15Rt 10Rt 15Rt
DEPTH 0.0-101 0.0-2.0 0.0-1.0

PROJ. NO.:  33446.1.1 | SHEET NO.:
T.LP.NO.: B-4088 | TOTAL SHEETS:
F.A. NO.: BRSTP-1615(2) {R/W SHEET NO.:
COUNTY: CRAVEN
BORING: CB-01
SAMPLE-NUMBER:-S-01 - DEPTH  0.0-1.0 . .
100 N 100
90 = 90
P J\
e g \ 80
r A

c 70 \\ 70

e

rtn 60 \ 60

P %0 \ 50

a 40 N\ 40

S

s 30 hk 30

l'l) 20 \\\ 20

g9 0 10

) 0
100 10 1 0.1 0.01 0.001
Particle size (mm)
j Cobble } Gravel |—coarse = d' fine % sitt Clay
BORING: CB-02
SAMPLE NUMBER: S-02 DEPTH 0.0-1.0
100 T —— \ 100
P 90 \ : 90
e 80 \\ 80
r
c 70 \ 70
e
50 \ 50

P

a 40 ﬂ.\ 40

S

s 30 g 30

,', 20 20

9 4 10

) 0
100 10 1 0.1 0.01 0.001
Particle size (mm)
[ Cobble l Gravel I SO dl fine | Sitt l Clay ]

' GRAIN SIZE DISTRIBUTION
c A‘.:l_in PROJECT NAME: BRIDGE 74 OVER MORGAN
ENGINEERS and SCIENTISTS [ CATLIN NAME: BRIDGE 74 SWAMP RUN ON SR 1615

GEOTEGCHNICAL LABORATORIES GATLIN NUM.- 205.049
Wimingon o Carsia PREPARED FOR: NCDOT




DESCRIPTION: PRCJ. NO.:  33446.1.1 |SHEET NO.: 22
. ) BRIDGE 74 OVERMORGAN | ENGLISH 1= rermrersor fowsieeri
N C D OT L A B O R AT 0 RY — S—— COUNTY: CRAVEN
IMARY SHEET £y
S U M 205-049
\ | AASHTO Standard Specifications
' ' (As modified by NCDOT, Material and Tests Unit, 2000.)
_ TEST RESULTS
Field Sample Number $S-01 $S-02 $S-03 | SS-04 $S-05 SS-06 $5-07 S$S-08 $S-09 $S-10 $S-11 $S-12 $S-13 $S-14 $S-15
|Lab Sample Number - 85-01 $5-02 88-03 SS-04 S$S-05 SS-06 $S-07 $S-08 $S-09 | SS-10 S$S-11 $S-12 $S-13 SS-14 85-15
Retained #4 Sieve % 0 0 0 0 0 14 0 0 0 0 0 8 0 0 0
Passing #10 Sieve % 98 100 100 100 99 79 100 100 100 100 100 91 99 100 100
Passing #40 Sieve % 73 100 95 97 60 44 99 100 93 97 62 56 97 94 70
Passing #200 Sieve % 26 39 11 83 4 16 55 23 16 86 6 31 23 79 6
MINUS NUMBER 10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret.#60 % 446 06 13.6 6.1 64.8 74.2 24 1.5 18.8 5.2 70.1 61.6 6.2 12.4 55.0
Fine Sand Ret.-#270 % 31.9 69.6 80.0 152 32.4 11.7 55.5 81.4 69.9 14.0 25.1 9.3 771 13.4 40.5
~lsilt0.05-0.005mm % 5.4 184 45 48.3 1.9 6.2 22.1 7.0 7.3 50.3 0.8 19.0 10.7 60.0 35
Clay <0.005mm % 18.1 11.4 1.9 30.4 0.9 7.9 20.3 10.1 4.0 30.5 4.0 10.1 6.0 142 1.0
Liquid Limnit (LL) 22 25 22 38 15 29 23 19 21 36 18 29 23 35 20
Plasticity Index ()] 9 NP NP 20 NP NP 6 ’ NP ' NP 18 NP NP NP 17 NP
;‘\G‘A}gyg O Slassification | p2.4(0) A-4(0) | A-2-40) | A-6(16) A-3(0) A-1-b(0) A-4(1) A-2-4(0) | A-2-4(0) A-6(15) A-3(0) A-2-4(0) | A-2-4(0) A-6(12) A-3(0)
Station 21+00 21+00 21+00 21+00 21+00 21+00 21+90 21+90 21+90 21+90 21+90 21+90 21+43 21+43 21+43
Offset 17/ RT 17/ RT 17/t RT 178/ RT 17/ RT 17/ RT 7R LT 176 LT 7R LT 178 LT 176 LT 176 LT 117t LT 116 LT 117t LT
Alignment L- L- L- L- L- L- L- - -L- L- L- L L- L L
Boring Identification EB1B EB1B EB1B EB1B EB1B EB1B EB2A EB2A EB2A EB2A EB2A EB2A B1A B1A B1A
Depth from 1.0 8.5 13.5 18.5 335 435 35 8.5 13.5 185 28.5 435 35 8.5 18.5
to 2.5 10.0 15.0 20.0 35.0 45.0 5.0 10.0 15.0 20.0 30.0 45.0 5.0 10.0 20.0
Field Moisture Content 7 23 23 43 19 25 35 25 27 48 17 28 29 42 21
Tested By MDM MDM MDM MDM MDM MDM MDM MDM MDM MDM MDM MDM MDM MDM MDM
Submitted By SVH SVH SVH SVH SVH SVH CWR CWR CWR CWR CWR | CWR CWR CWR CWR
Date Submitted 06/29/05 06/29/05 06/29/05 06/29/05 06/29/05 06/29/05 06/30/05 06/30/05 06/30/05 06/30/05 06/30/05 06/30/05 06/30/05 06/30/05 06/30/05
NP = Non-Plastic '
| /W /é(WZA, Report Date: __7/18/2005
/ Laboratory Manager Laboratory Report Page 1 of 2




DESCRIPTION: PROJ. NO.:  33446.1.1 | SHEET NO.: 23

T.LP.NO. B-4088 |TOTAL 2
BRIDGE 74 OVER MORGAN ENGLISH F.A. NO..BRSTP-1615(2) |R/'W SHE::TC? =

NCDOT LABORATORY | EZi oo
SUMMARY SHEET *

205-049

205-049
| A
AASHTO Standard Specifications
(As modified by NCDOT, Material and Tests Unit, 2000.)
, TEST RESULTS
Field Sample Number | | | $S-16 $S8-17 $S-18 S-01 S-02
Lab Sample Number , ' $S-16 $S-17 $S-18 S-01 S-02
Retained #4 Sieve. % 1 0 _ 0 6 0
Passing #10 Sieve % | ; ‘ 93 99 99 93 100
Passing #40 Sieve = % | - ’ , 41 79 94 88 97
Passing #200 Sieve % | 3 4 77 28 41
MINUS NUMBER 10 FRACTION '

SOIL MORTAR - 100%
Coarse Sand Ret-#60 % ' ' 78.3 51.0 9.8 20.1 5.4
Fine Sand Ret.-#270 % 18.9 452 22.5 57.9 57.3
Silt 0.05 - 0.005mm % 2.8 1.8 43.0 11.9 11.7
Clay <0.005mm % , ' , 0.0 2.0 24.7 10.1 25.6
Liquid Limit (LL) ‘ ' ' 21 20 46 22 37
Plasticity Index (P ‘ | ' ‘ NP NP 23 NP NP
fgg?gﬁgisgﬁcaﬁm | | | A-1-b(0) A-3(0) A-7-6(18) A-2-4(0) A-4(0)
Station 21+43 21+43 21+43 21+71 21+37
Offset MRELT 1MRLT MRELT 15ft RT 15ft RT.
Alignment -L- -L- -L- -L- -L-
Boring Identification B1A B1A B1A CB-01 CB-02
Depth () 23.5 38.5 435 0.0 .00

to 25.0 40.0 45.0 1.0 1.0
Field Moisture Content 23 25 43 32 58
Tested By MDM MDM MDM MDM MDM
Submitted By CWR CWR CWR SVH SVH
Date Submitted 06/30/05 06/30/05 06/30/05 06/29/05 06/29/05

‘NP = Non-Plastic

MM /éd’ﬁﬂ Report Date:  7/18/2005

/ Laboratory Manager Laboratory Report Page 2 of 2




PROJ. NO..  33446.1.1|SHEET NO.: 24

T.1.P.NO.: B-4088 | TOTAL SHEETS: 25

F.A. NO.. BRSTP-1615(2)|R/W SHEET NO.:
WILMINGTON, NORTH CAROLINA COUNTY: CRAVEN

PROFILE ALONG B FACING NORTHEAST

T PROFILE ALONG A FACING SOUTHWEST
EB2A IN FOREGROUND EB1B IN FOREGROUND

'SECTION ACROSS END BENT 1 FACING SOUTHEAST
EB1A IN FOREGROUND

EB2A IN FOREGROUND




CENTERLINE OF -L-
END BENT 1IN FOREGROUND FACING NORTHEAST

CENTERLINE OF -L-
END BENT 2 IN FOREGROUND FACING SOUTHWEST

PROJ. NO.:  33446.1.1 |SHEET NO.:

25

T.IP.NO. B-4088 [ TOTAL SHEETS:

25

F.A. NO.. BRSTP-1615(2)|R/W SHEET NO.:

COUNTY: CRAVEN

WILMINGTON, NORTH CAROLINA

BENT 1

BENT 1
FACING DOWNSTREAM TO THE SOUTHEAST




