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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

D. Tignor
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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.

U-4751

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
[S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED

BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

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

2 % "DRAG BIT

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT [S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS AveTALLIE FINE 70 CORSE GRAIN TGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 35% PASSING *200) (> 35% PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook Ry WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
GROUP a3 | a2 a4 | a5 | A6 [ A7 ARE_USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS. GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CRYsTA FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
CLASS. a-2-4[A-2-5] A-2-6[A-2-7 COMPRESSIBILITY gggkcu:csm LLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
p— SR SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
pryee— HIGHLY COMPRESSIBLE LL > 50 (SCE;J)IMENTARV Rock [ : I ngLsE;ggthncocK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED A4S A PERCENTAGE.
— L ETC.
e PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
;:5 ORGANIC MATERIAL CREMER S Lon &Y OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
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% 3-5% TRACE 1- 107 HAMMER IF CRYSTALLINE. O o SNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3-51% 5 - 127 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED SOME JOINTS MAY SHON THIN CLAY COATINGS IF OPEN. | oip pIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 MX| 41 MN (40 MX| 41 MN (40 MX | 41 MN |40 MX| 41 MN vV SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF B T T
LITTLE 0R - . g
Pl & Mx w10 wxlie wx| 10w | 11| 10 pex 1o x| 100 | 10wy LT OF HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 357 AND ABOVE OF & CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROP INEX | 0 [ amx [amizme[ie mx[NoMx|  avOuNTS OF oRGaNC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO EAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES | STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJor | GaaveL, ano | INE 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.
WATERIALS | sap | SANO | ORAVEL AND SaND sous sous Y _ 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
o St reeD T ST e, o8 e s ST oeay U I e s W DLt e S0 o ot s B s,
A5 SUBGRADE EXCELLENT 10 G000 FAIR TO POOR POOR POOR | UNSUITABLE O~ SPRING OR SEEP wf'ﬁ'; ansn v LOW W L FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PI OF A-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROLP [S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK" SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE oy R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 237925  plp g DJP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS S SMALL COMPARED TO
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a sp1 SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 47010 SOIL SYMBOL 0fT oMr TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - & BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM. DENSE 10 10 30 wa ARTIFICIAL FILL (4P OTHER CONE PENETROETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 39 T0 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 == = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN 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 ¢ 199 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ag.rr-cmv MEDIUM STIFF 4708 2.5 0 1.0 =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 QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE (S ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 0 30 2704 wvepet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-VALUE ALSO AN EXAMPLE
ARD s 30 . e INSTALLATION . 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 ROCK.
— NCLASSIFIED EXCAVATION P eS——— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 12 40 60 200 270 7 - A - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS Al
OPENING (MM) 476 200 0.42 025 0.075 0.053 EXCAVATION UNSUITABLE WASTE (5] accepTaaLe, BuT NoT 10 e nlslil;mvs':vmm#« Icvomr?zgsnownlaNnO: LATOERALO EXTENTO TIHAT hASUgéE?i EMPLLCE':J PARA’:.?.EL 10
- . - - . . USED IN THE TOP 3 FEET OF | HerD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED B D I 11 Lo TERL EXTEN:
SHALLOW - UNCLASSIFIED EXCAVATION - T0 DETACH HAND SPECIMEN. X
BOULDER COBBLE GRAVEL cggzgs ;2:«% SILT CLay UNDERCUT AN acceprasLe oesmrosate moc FHERNCHENT on Samine SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
BLOR. (coB) (R (SL.) L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE.
(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 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | 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 Y, DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 6@ 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 | nyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST ~ SAP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LIOUID: VERY WET. USUALLY © - VOID RaTIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT,SILTY ST - SHELBY TUBE N N THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
MIT . i _ SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL _ | Liouid LI FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK
PLASTIC FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
pLL | PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] come-asc [ careits automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
" DRY - O REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE cME-55 |:| 6° CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET NCDOT-PROVIDED DTM FILE
8" HOLLOW AUGERS ¥y - INDURATION
PLASTICITY I:l 8 D FIAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY INDEX (®D) ORY STRENGTH ] cme-s50 [] wero Facep FiNcer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LoW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene sear TEST g oot [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:IOGDHE F:rAEL:STF;'EASTIC 26 Idcn-zrions Mfi?cle [] Post HoLe bicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL [] portesLe HoisT [] rricone STEEL TEET | [ wanp auteR BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
5 R i}
| O [] sounoims roo INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [ core air [] vene sear TeEST
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NCDOT BORE DOUBLE U4751_GEO_SWAL1B.GPJ NC_DOT.GDT 4/14/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 5 OF 8

WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Rd.) to US 17 in Wilmington - Noise Wall 1B GROUND WTR (ft)
BORING NO. NW1B-1 STATION 10+00 OFFSET CL ALIGNMENT -NW1B- 0HR. 3.6
COLLARELEV. 30.8 ft TOTAL DEPTH 25.0 ft NORTHING 187,441 EASTING 2,354,747 24 HR. 3.0

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Rd.) to US 17 in Wilmington - Noise Wall 1B GROUND WTR (ft)
BORING NO. NW1B-2 STATION 10+49 OFFSET CL ALIGNMENT -NW1B- 0 HR. 3.5
COLLARELEV. 30.9ft TOTAL DEPTH 25.0 ft NORTHING 187,490 EASTING 2,354,747 24 HR. 2.8

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 82% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 82% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 03/19/15 COMP. DATE 03/19/15 | SURFACE WATER DEPTH N/A

DRILLER D. Tignor START DATE 03/19/15

COMP. DATE 03/19/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/moll | Elev. () DEPTH (f) (ft) 0.5ft | 0.5t [ 0.5ft | [0 2|5 5|0 7|5 100| | NO. |/voll &
35 | 35 |
308 4 00 [ 308 GROUND SURFACE 00 309 | 00 [ 309 GROUND SURFACE 0.0
30 31353 —*a M e ROADWAY EMBANKMENT &3 | 30 1 T 215 _+, 299 COASTAL PLAIN 10
B DR v - \ Black, silty fine SAND (A-2-4), with trace f + ) \ _ Black & gray, silty fine SAND (A-2-4). |
273 35 -y r gravel. 274 T 35 A Tan to black & gray, silty fine SAND
3 1 10 - ‘1'1 - w [ 26.2 COASTAL PLAIN 4.6 T 5 3 6 - tg - (A-2-4), with trace clay from 1.0' to 1.5".
25 1 w N Black & gray to brown, silty fine SAND 25 T T
| # 238 (A-2-4), with trace organics (roots) at 3.5'. 7 T | 239 70
- = 71 Brown, fine sandy SILT (A-4), with trace |~ " I b £23L  Red-brown, fine to coarse SAND (A-3), with |
223 85 5 5 . i i i \_ _ __ ___organics(roots). | 224 1T 85 v v 5 . I_ .. ooool trace silt. *3)
- +10 Sat Red-brown, fine to coarse SAND (A-3), with 4 . *9 - Sat. pooal
20 trace silt. 20 1 ooool
S 88 ___________ 120 4 T Geeel 189 _________ 120
1713 135 R Gray-tan to gray, silty fine SAND (A-2-4), 174 T 135 i o Gray-tan to gray, silty fine SAND (A-2-4),
3 5 7 UK with sulphur odor from 13.5' to 15.0" and + 2 2 4 J. - Sat with sulphur odor from 13.5' to 15.0" and
15 - -+13- Sat. trace clay from 23.5' to 25.0'. 15 + 6. . . at. trace clay from 23.5' to 25.0'.
—_ \
123 T 185 "I" 124 T 185 R N
618 5| pn: sat i I AT I B I A Sat.
10 y 10 1 ya
-/ - 4 - /-/- -
73 235 / 74 T 235 7
WOHIWOH] 1 | 4, Sat. 538 25.0 WOR|WOR| 2 | g5 Sat. [ 25.0

Boring Terminated at Elevation 5.8 ft in
SAND (COASTAL PLAIN)

Boring Terminated at Elevation 5.9 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0'-0.1' = Surficial Organic Soils




NCDOT BORE DOUBLE U4751_GEO_SWAL1B.GPJ NC_DOT.GDT 4/16/15

BORELOG REPORT

2. NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 6 OF 8

WBS 40191.1.2

| TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Rd.) to US 17 in Wilmington - Noise Wall 1B GROUND WTR (ft)
BORING NO. NW1B-3 STATION 10+98 OFFSET CL ALIGNMENT -NW1B- 0 HR. FIAD
COLLARELEV. 320 ft TOTAL DEPTH 25.0 ft NORTHING 187,539 EASTING 2,354,748 24 HR. FIAD

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Rd.) to US 17 in Wilmington - Noise Wall 1B GROUND WTR (ft)
BORING NO. NW1B-4 STATION 11+46 OFFSET CL ALIGNMENT -NW1B- 0 HR. FIAD
COLLARELEV. 30.9ft TOTAL DEPTH 25.0 ft NORTHING 187,587 EASTING 2,354,749 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 82% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 82% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 03/20/15

COMP. DATE 03/20/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor START DATE 03/20/15

COMP. DATE 03/20/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (i) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. |/voll &
35 | 35 |
220 T 0a [ 32.0 GROUND SURFACE 0.0) 1 r
T 2 2 | 4 +6_ - M COASTAL PLAIN 309 L 00 GROUND SURFACE 0.0
30 1 Black, gray, and tan, silty fine SAND 30 1 4 3 —+/ M COASTAL PLAIN
285 + a5 - (A-2-4), with trace organics (roots) from I. .. Black & gray, silty fine SAND (A-2-4), with
T 2 2 2 &4 - M 3.5't05.0". 274 a5 J- - trace organics (roots) from 0.0' to 1.5'.
T Vo 2 2 4 +6- - - M
25 T [ %0 _ o ____ 10 |2 -
235 + 85 A- - L Red-brown, fine to coarse SAND (A-3) with ... 289 _ _ _ _ _ _ ____________ 10
T ) ) ) - - L trace silt. |- - - EEN Red-brown, fine to coarse SAND (A-3), with
3 Sat. 224 85 ¢ it
+ B AN - 3 2 3 *5. - - Sat. o2 race siit.
20 I - 200 _ _ _ _ ____ __________ 120 |20 - poasl
185 T 135 .. | Gray-tan to gray, silty fine SAND (A-2-4), ... ocaol 189 _ _ _ _ _ o120
T 3 7 3 - - Sat L with sulphur odor from 13.5' to 15.0' and 174 135 l. ... R Gray-tan to gray, silty fine SAND (A-2-4),
1 .*? . at. | some clay from 23.5' to 25.0". 1 0 > . Sat with sulphur odor from 13.5' to 15.0' and
1 S\ - N 2 at. some clay from 23.5' to 25.0'.
15 I \ N 15 \
\
135 T 185 R N - \-
T 8 [ 11 ] 10 - '/‘)21 - Sat. B 124 T 185 N
I L N ST e ] e sat
10 I d r 10 /
85 T+ 235 /- - /.
T WOR|WOH|WOH| g¢- - Sat., - 70 250 74 T 035 AN
Boring Terminated at Elevation 7.0 ft in WOH|WOH[WOH Jo: o Sat. |; 5.9 25.0

NOTES:

SAND (COASTAL PLAIN)

1) 0.0'-0.2' = Surficial Organic Soils
2) Filled immediately after drilling

NOTES:

Boring Terminated at Elevation 5.9 ft in
SAND (COASTAL PLAIN)

1) 0.0'-0.4' = Surficial Organic Soils
2) Filled immediately after drilling




NCDOT BORE DOUBLE U4751_GEO_SWAL1B.GPJ NC_DOT.GDT 4/14/15

BORELOG REPORT

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

WBS 40191.1.2 | TP U751

| COUNTY NEW HANOVER

| GEoLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Rd.) to US 17 in Wilmington - Noise Wall 1B

BORING NO. NW1B-5 STATION 11+95

OFFSET CL ALIGNMENT -NW1B-

COLLARELEV. 32.1ft TOTAL DEPTH 25.0 ft

NORTHING 187,636

EASTING 2,354,750

GROUND WTR (ft)
0 HR. FIAD
24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 82% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 03/20/15 COMP. DATE 03/20/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 P %0 ® 100 | NO. |/moi| G | eLev. @ DEPTH (ft)
35 |
321 T 00 [ 321 GROUND SURFACE 0.0
T WOHR[ T | 3 + YR m C COASTAL PLAIN
30 i | Black & gray to gray-tan, silty fine SAND
226 + 35 l . N (A-2-4), with trace organics (roots) from
T 1 1 4 ‘ - W » 0.0' to 5.0', trace clay from 3.5' to 5.0, and
1 I5. | sulphur odor from 8.5' to 15.0'.
25 1 1 o
236 + 85 |- -
AR ERIr® sat. FHE
20 T - g
186 + 135 A -
T 5 5 | 5 - *10 Sat. B
15 I Y [ ___________ 109
136 1+ 185 . ‘\ . §§§§_ Light gray, fine SAND (A-3).
T ARAERIEERY w ksl
1 R bassl
10 1 7 besel 101 220
ag -+ 03s //_ . \_ Gray, fine sandy CLAY (A-7-5).
F WOH|[WOH|WOH o Sat. N 7.1 25.0

NOTES:

Boring Terminated at Elevation 7.1 ft in
CLAY (COASTAL PLAIN)

1) 0.0'-0.4' = Surficial Organic Soils
2) Filled immediately after drilling

SHEET 7 OF 8
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Photograph No. 2: View looking North along Military Cutoff Road from Paradise Way

otograph No. 4: View looking South ann Military Cutoff Road from near middle of NW1B

Project 40191.1.2 TIP U-4751
SR 1409 (Military Cutoff Road) to US 17 in Wilmington — Noise Wall 1B

April 2015
New Hanover County, North Carolina
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SUBSURFACE INVESTIGATION

COUNTY _New Hanover

PROJECT DESCRIPTION _SR 1409 (Military Cutoff Rd.) to
US 17 in Wilmington
SITE DESCRIPTION Noise Wall 6 at -L— Sta. 84 +50 Left

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. U-4751 1 |24

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

PERSONNEL
D. Racey

S. Davis

M. Renza

INVESTIGATED BY _FER, Inc.

DRAWN BY _D- Racey
CHECKED BY _B- Howey, PG, PE

SUBMITTED BY _HDR, Inc.
DATE March 2015
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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.

U-4751

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
[S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED

BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

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

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT [S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS AveTALLIE FINE 70 CORSE GRAIN TGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 35% PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook Ry WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
GROUP a3 | a2 a4 | a5 | A6 [ A7 ARE_USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS. GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CRYsTA FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. a-2-4[A-2-5] A-2-6[A-2-7 COMPRESSIBILITY NON-CRYSTALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SR SLIGHTLY COMPRESSIBLE LL < 31 ROCK_(NCR) — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SYMBOL MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
. VERY (REC. - TOTAL LENGTH OF ALL L vi H L oIv
L PASSING HIGHLY COMPRESSIBLE LL > 50 ;S»CE;J)IMENTARV ROCK |1 : I ngLsE;gggLETRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
— L ETC.
e PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
;:5 ORGANIC MATERIAL CREMER S Lon &Y OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
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 - 37 3 -5 TRACE 1- 107 HAMMER IF CRYSTALLINE. O o SNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH. JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | oy pipecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 MX| ALMN |40 MX| 41 MN| 40 MX | 41 MN |40 MX| 41 MN vV SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF B T T
Pl sux | {10 w10 x| 10w | 11w |10 x| 10 x| 10w | 1 prkiag HIGHLY HIGHLY ORGANIC > 10% > 20 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASIRED CLOCKWISE FROM NORTH.
GROP INDEX | 0 0 0 amx [ mizmxis mvomx|  avouNTS OF oRGaNC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO EAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES | STONE FRAGS. ORGANIC NV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF maJ0R | GRaveL, avp | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WATERIALS | sap | SANO | ORAVEL AND SaND sous sous Y _ 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
N RATIG R T ZPu PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXCELLENT T0 GOOD FAIR TO POOR P00R POOR | UNSUITABLE e o st Bﬂt Egggs ;chER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BOROERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROLP IS < LL - 30 :PLOF A-7-6 SUBGROP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?::‘;m" {FM.] - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH 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 oy R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 237925  plp g DJP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 sp1 SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECT
CENERALLY LOOSE 470 10 SOIL SYMBOL oer vt TEST BORING O NeraLation TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - & BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM. DENSE 10 10 30 wa ARTIFICIAL FILL (4P OTHER CONE PENETROETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 0 50 THeN ROADWAY EMgancMENT (D) AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 5e SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 27104 2.25 0 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD VIELD SPT N VALUES < 109 BPF | RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 0 1.0 =777=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 QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE (S ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 0 30 2704 wvepet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-VALUE ALSO AN EXAMPLE
HARD > 30 >4 i INSTALLATION . 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 ROCK.
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 g;‘gzcggrw mgbfrs:éiésow :ercEAvmloN - g g'ggléﬁzéilgnegtsg?TrlgNaé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 @25 0075 0.053 HALLOW o UNCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED ?E’EA;'E‘:J%'-ILGTSLNs%?";‘g?ggﬂ:“;‘ ;L’: m:;gg;;;;gl'(‘s‘v THAT HAS BEEN EMPLACED PARALLEL TO
- - MBANKMENT OR BACKF TO DETACH HAND SPECIMEN. 2
BOULDER COBBLE GRAVEL cggzgs ;2:53 SILT CLay UNDERCUT AN acceprasLe oesmrosate moc FHERNCHENT on Samine SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
®LDR.) (CoB.) (R (SL.) L. MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE
(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 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | 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 Y, DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 6@ 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 | nyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
~ SATURATED - USUALLY LI0UID: VERY WET. USUALLY oPT \;o?gN:zrlfo oo o B smoon PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
y i : : ’ VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SECMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT,SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
MIT . i _ SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL _ | Liouid LI FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK
PLASTIC FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
M RI RI RY T . " o N -
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: TBM: BL-I2 DISK
i i EQUIPMENT L:S-E\II;RBN SUBJECT pRgJEC-FMIO VERTVEF:::DE MORE ?:2;:«":; FEET VERY rJlEcT:v BEDDED T:IC::EEES N: 194319.9492 E: 2352785.5298
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 42.7! FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] come-asc [ careits automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
" DRY - O REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE D cME-55 |:| 6° CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET NCDOT-PROVIDED DTM FILE
8" HOLLOW AUGERS R H INDURATION
PLASTICITY Ce 0 FIAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY INDEX (®D) ORY STRENGTH CME-550 [] wero Facep FiNcer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC = o5 T VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene sear TEST % oot [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:IOGDHE F:rALEL:stTEAsm 26 Idcn-zrfons Mi?cl:M [] Post HoLe bicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL [] portesLe HoisT [] rricone STEEL TEETH | [ anp ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR . R
0 ] wicone TUNG.-CARB. ] sounoing roo INDURATED g?’::l:«csu erEr glgrngiuw I:'o* iimgrs WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [ core air [] vene sear TeEST
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NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 6 OF 24

WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-1 STATION 75+69 OFFSET 70ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 4351t TOTAL DEPTH 25.0 ft NORTHING 192,749 EASTING 2,352,812 24 HR. N/A

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-2 STATION 76+19 OFFSET 70ftLT ALIGNMENT  -L- 0 HR. 0.0
COLLARELEV. 43.1ft TOTAL DEPTH 25.0 ft NORTHING 192,792 EASTING 2,352,787 24 HR. 0.0

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/09/15 COMP. DATE 01/09/15 | SURFACE WATER DEPTH 0.5ft

DRILLER S. Davis START DATE 01/08/15 COMP. DATE 01/08/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 1001 | No. | Avoll o | ELev. ¢y DEPTH (i) (ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 100| [ NO. [ Aol &
45 \ 4 — WATER SURFACE (01/09/15) 45 —
435 + 00 — 436 —.. —. =0 SINUUIND OUNE AL T e — o — e 60 41T 0o v 431 GROUND SURFACE 0.0|
T WOH[WOHIWOH| g - - - | - - - - | - - - - - -~ Sat. [ COASTAL PLAIN WOH|[WOH|WOH S COASTAL PLAIN
T S I A I fine sandy SILT (A-4), with moderate T (AR T R at. - ;
1 N Black, e s LT , g T o 411 Black, fine sandy SILT (A-4), with trace ,__ _2.0
<00 135 \ — O ae Sce of wood at a5 - 0 | 396-F 35 \ "\ ___organics (roofs) from 0.4't0 1.5 _
1 WOH[ 3 6 _‘,9_ B Sat. [—1 arge piece of wood at 9.5 4 1 0 4 &4- - Sat. Gray-brown, gray & light gray, silty fine
1 N A — 4 AR SAND (A-2-4), with trace organics (roots)
T -’l- - - %5 70 T i from 18.5' to 22.0".
T - Gray-brown to gray, silty fine SAND (A-2-4), T -
i 350 85 5 2 7 f Sat with trace organics (wood fragments) from 35 346 — 85 !
T e e R B at. 8.5' to 10.0' and from 18.5' to 20.0'. T S 4 3 -+7 - Sat.
1 | I I I A 1 L
30 300 135 1 30
] 206 -+ 135
4 WOHI 11 2 | fgg. - - Sat. T WOH| 2 | 2 *4- - Sat.
-+ .\ - - - -+ I. - - .
25 | 250 1 185 N 25 T |
246 -+ 185
+ 3 4 6 - ?10 - w T 2 2 3 L5- RN Sat.
1 D 1 N
T S T DL M _____________ 20
20 200 | 235 \ 20 196 -F 235 > o000 Light gray, fine SAND (A-3).
4 5 9 i ‘ ‘ W + NN oo
14 18.5 25.0 RS 944 W Jsssel 18.1 25.0

Boring Terminated at Elevation 18.5 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.1" = Black, MUCK

Boring Terminated at Elevation 18.1 ft in
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.4' = Surficial Organic Soils
2) Boring surrounded by ponded water




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 7 OF 24

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-3 STATION 76+60 OFFSET 70 ftLT ALIGNMENT  -L- 0 HR. 1.2 | | BORING NO. NW6-4 STATION 77+20 OFFSET 70ftLT ALIGNMENT  -L- 0 HR. 1.9
COLLARELEV. 425t TOTAL DEPTH 25.0 ft NORTHING 192,827 EASTING 2,352,766 24 HR. 0.9 | | COLLARELEV. 43.2ft TOTAL DEPTH 25.0 ft NORTHING 192,879 EASTING 2,352,736 24 HR. 1.9

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/08/15

COMP. DATE 01/08/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/08/15

COMP. DATE 01/08/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EV] ELEv [PEETH \ 0 SOIL AND ROCK DESCRIPTION EV| ELEv [PEETH 0 SOIL AND ROCK DESCRIPTION
(ft) ™ (f) | o.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | NO. (ft) ™ (f) | o.5ft | 0.5ft | 0.5t | [0 25 50 75 100( | NO.
(ft) i ) A MOI| G | ELEV. (ft) DEPTH (ft) (ft) i ) A Mol| G
45 | 45 |
T B 432 00 . 43.2 GROUND SURFACE 0.0)
25100 | B S — L 425 GF;;%XQD SURFACE 0.0 T 3 | 2 k5: : M COASTAL PLAIN
i K Fas  omconammaures 20 gt o sy e SN (RS |
40 41 \ - —Gravbro gray, In it AL IR, e = |40 397 35 \ Gray-brown to gray, silty fine SAND (A-2-4).
200 25 N - - ray-brown, gray & light gray, silty fine 7 5 8 AU W
1 3 4 8 . ®12- SAND (A-2-4), with trace organics (wood . 913
1 . _’, . fragments) from 18.5' to 20.0'". - -
® 340 | 85 I, %4 347 a5 v 5 v II
T 514 [ 4| 4. Sat. . »2 sat.
1 - - .//. -
- 200 | 135 7 0| 297 135 5 1 5 f
T T2 2 *'42 sat. ‘I? : sat
I [ X
2 240 | 185 f B 241185 2 2 2 I
I WOH|WOH|WOH *Oj : sat. & Sat.
1 \ 205 220 - \\\ el 22 220
20 1 \ 0o _ _ __ Tighigray fine SAND (A3~~~ 22.)] 20 197 095 poce Light gray, fine SAND (A-3).
190 | 235 A- - 6 14119 N33 - W [soe0
3 7 3 o0 W s 250 33 possl 182 250

Boring Terminated at Elevation 17.5 ft in
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.3' = Surficial Organic Soils
2) Boring offset to top of ditch.

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

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




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 8 OF 24

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-5 STATION 77+70 OFFSET 70 ftLT ALIGNMENT  -L- 0 HR. N/A | | BORING NO. NW6-6 STATION 78+20 OFFSET 70ftLT ALIGNMENT  -L- 0 HR. 3.2
COLLARELEV. 42.7ft TOTAL DEPTH 25.0 ft NORTHING 192,922 EASTING 2,352,710 24 HR. N/A| [ COLLARELEV. 427 ft TOTAL DEPTH 25.0 ft NORTHING 192,965 EASTING 2,352,685 24 HR. 25

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/07/15

COMP. DATE 01/07/15

| SURFACE WATER DEPTH 0.2ft

DRILLER S. Davis

START DATE 01/07/15

COMP. DATE 01/07/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
() 0.5t | 0.5t | 0.5tt | [0 25 50 75 100 | NO. | ol 6 | eev DEPTH () M 0.5t | 0.5t | 0.5tt | |0 25 50 75 100] | NO. | Mol &
45 B 45 N
427 + 00 h 4 [ 427 WATER SURFACE (01/07/15) . _ .._ .. 0.0 27 4 00 [ 427 GROUND SURFACE 0.0
1 1 2 +3- - Sat. COASTAL PLAIN 3 [ 3] 4 *7 - W I COASTAL PLAIN
40 o Black & gray, silty fine SAND (A-2-4). 40 B v Black & gray to gray-brown, silty fine SAND
392 35 t 392 35 } (A-2-4), with trace organics (roots) from
NN +é Ll Sat. T 7 [ 1 +é S w 0.2't0 1.5.
- %7 [
B o T s : —] Black, fine sandy SILT (A-4), with moderate S R |
] 2 ] +3 sat. amount of organics (wood fragments). 1 1 0 ’|1 Sat.
[T = [
30 | — 30 \
292 135 N 1 292 135
3 3 5 .. 28.6 14.1 2 2 3 L -
+3- - - Sat. Gray-tan, silty fine SAND (A-2-4), . Sat.
1o k-
25 | 25 I
242 1 185 .. 242 [ 185 L.
WOR[ T | 2 ||qs. . ¢ Sat. T2 2 || Sat.
S AN
N NL
20 N 20 \
192 T 235 S . . 192 1 235 N
11 | 16 | 20 Noss | Sat. 177 250 418115 R Y Sat. [l 177 250

Boring Terminated at Elevation 17.7 ft in
SAND (COASTAL PLAIN)

NOTES:

1) Strata break in split spoon at a
depth of 14.1'

Boring Terminated at Elevation 17.7 ft in
SAND (COASTAL PLAIN)

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




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 4/8/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 9 OF 24

BORELOG REPORT
WBS 40191.1.2 | TIP  U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP  U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Left GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Left GROUND WTR (ft)
BORING NO. NWe6-7 STATION 78+70 OFFSET 69ftLT ALIGNMENT  -L- 0 HR. 7.2 | | BORING NO. NW6-8 STATION 79+20 OFFSET 69 ftLT ALIGNMENT  -L- 0 HR. 3.7
COLLARELEV. 43.0ft TOTAL DEPTH 25.0 ft NORTHING 193,008 EASTING 2,352,660 24 HR. 3.4 | [ COLLARELEV. 425 ft TOTAL DEPTH 25.0 ft NORTHING 193,052 EASTING 2,352,634 24 HR. 2.8

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/07/15

COMP. DATE 01/07/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/07/15

COMP. DATE 01/07/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |O 2|5 5|0 7|5 100| | NO. [/moll | Elev. ) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. |/voll &
45 45 —
430 | 00 430 GROUND SURFACE 00 425 + 00 L 425 GROUND SURFACE 0.0
1 R w R COASTAL PLAIN ¥ 3123 - v COASTAL PLAIN
1 o | Black & gray to gray-brown, silty fine SAND 1 ‘\5 Black & gray, silty fine SAND (A-2-4)
40 | et 2k L \ 4 L (A-2-4), with trace organics (wood 40 1 \ \ 4 gray, siity :
T 7 7 7 % W L fragments) from 0.0'-8.8'. 300 | 35 N - ¥ —— 35
1 b4 L 1 5 8 8 N w 375 Gray-brown, silty fine SAND (A-2-4), with 50
1 I | 1 e ki | moderate amount of organics (wood ~ — —"
1 .. L 1 - \_____ fragments) _____ _ 1
35 | 45—+ as / L 35 0T ae 7 Light gray, silty fine SAND (A-2-4).
+ WOH[WOH|WOH| { - - - - - b
1 +0. c. . S B 1 S 4 4 -és - Sat.
1 : K 1 ol
+4 - L +4 , -
30 30 A
D T e e e |... L 200 | 135 T
1 +2 .. Sat. L 1 WOH[ 1 1 *2 .. Sat.
<+ \. - - <+ \. P—
25 I I n 25 I -
5185 L | | . ot i oan T 185 Y
1 " at. L 1 2 3 3 6 - Sat.
I Ao i I e
1 -\ L 1 J.
0 | j95-roas 1 \ — 2 100 T 225 i
T 913 Sat. B -
i3 a 18.0 25.0 2 3 4 o7 Sat. [ 175 25.0

Boring Terminated at Elevation 18.0 ft in
SAND (COASTAL PLAIN)

Boring Terminated at Elevation 17.5 ft in
SAND (COASTAL PLAIN)

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




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 10 OF 24

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-9 STATION 79+70 OFFSET 69 ftLT ALIGNMENT  -L- 0 HR. 3.7 | | BORING NO. NW6-10 STATION 80+18 OFFSET 68ftLT ALIGNMENT  -L- 0 HR. 3.2
COLLARELEV. 4238 ft TOTAL DEPTH 25.0 ft NORTHING 193,095 EASTING 2,352,609 24 HR. 3.2| | COLLARELEV. 43.0ft TOTAL DEPTH 25.0 ft NORTHING 193,139 EASTING 2,352,585 24 HR. 2.6

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/07/15

COMP. DATE 01/07/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/07/15

COMP. DATE 01/07/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
M 0.5t | 05t | 0.5 | |0 25 50 75 100 | NO. | Aol 6 | eev DEPTH (f) M 0.5t | 0.5t | 0.5t | |0 25 50 75 100| | No. | Aol 6
45 45 —
428 L 00 428 GROUND SURFACE 0.0 430 1 00 GROUND SURFACE 0.0)
2 | 6 | 7 +13. Sat. COASTAL PLAIN 1 5165 . *11 . M . COASTALPLAN .
- M Black & gray-brown to light gray, silty fine 1 I Black & gray-brown to light gray, silty fine
40 1 st 3s / \ 4 SAND (A-2-4). 40 | or Tt ac \ v SAND (A-2-4).
TR 4 w i TR e w
o 1 1
35 243 s _l___ 35 3457 85 5 5 5 //_
4 4 2 *6_ . Sat. T (28 Sat.
[ T L
0 03T 1as ,’ 0 2951135 T
WOH|WOH[ 2 o Sat. T WOHIWOHI 1| g - Sat.
- I -
- 1 .
2 a7 s \ 25 o45-F185 {
L B R R Y sat. i T2 ]| e sat.
- . 1 \\_
.I - +4 A
20 93T oas T 20 19570235 | - s \ —
5 4 3 Y Sat. 17.8 25.0 &1 Sat. 25.0

Boring Terminated at Elevation 17.8 ft in
SAND (COASTAL PLAIN)

Boring Terminated at Elevation 18.0 ft in
SAND (COASTAL PLAIN)




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 11 OF 24

WBS 40191.1.2 | TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right

BORING NO. NW6-11 STATION 80+65 OFFSET 67 ftLT ALIGNMENT  -L-

COLLARELEV. 4351t TOTAL DEPTH 25.0 ft NORTHING 193,184 EASTING 2,352,563

GROUND WTR (ft)
0 HR. 4.8
24 HR. 3.9

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right

BORING NO. NW6-12 STATION 81+12 OFFSET 66 ftLT ALIGNMENT  -L-

COLLARELEV. 4351t TOTAL DEPTH 25.0 ft NORTHING 193,230 EASTING 2,352,543

GROUND WTR (ft)
0 HR. 2.9
24 HR. 3.3

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/06/15

COMP. DATE 01/06/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/06/15

COMP. DATE 01/06/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| gy |PEPTH \ 0 SOIL AND ROCK DESCRIPTION EV| ELEv [PEETH 0 SOIL AND ROCK DESCRIPTION
® 1 “@ | @ |osft|ost|ost| |0 25 50 75 100] | NO. |/voll 6 | ecev.my pepria) | | @ | ™ [osit| o5t | o5 |0 25 50 75 100 | NO. |/voill 6
45 | 45 |
435 T 00 43.5 GROUND SURFACE 0.0 435 T 00 GROUND SURFACE 0.0
+ WOH| 1 7 -*—8 - w COASTAL PLAIN + 1 3 2 *5- - - M COASTAL PLAIN
T N T M Black & red-brown, gray-brown to light gray, T o Black to light gray, silty fine SAND (A-2-4),
40 400 1 35 S v silty fine SAND (A-2-4). 40 400 1 35 \- v with trace organics (roots) from 0.2' to 1.5'.
1 S 6 8 ] .)14‘ ~Sat. ] 1 4 4 4 ./&8 ; Sat.
I 1 I T
1 .. 1 .
35 350 85 / 35 350 8.5 !
T 3 2 2 | [@a- Sat. 1 2 2 1 +3 ] Sat.
-+ I. - -+ I. -
30 | 300 ] 135 [ 30 | 300 ] 135 |
T WOH| 2 T [¢s - Sat. 1 WOH[ 2 1 +3 .. Sat.
T I T o
25 | 250 ] 185 [ 25 | 250 ] 185 h
1 WOoH[ T [ 1 | & - - Sat. 1 WOH|WOH| 1 *1_ . Sat.
1 \- - 1 \\. .
20 | 200 ] 235 N 20 | 200 ] 235 '
6 6 ’ @13 w 18.5 25.0 2 3 3 P Sat. i} 25.0

Boring Terminated at Elevation 18.5 ft in
SAND (COASTAL PLAIN)

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

Boring Terminated at Elevation 18.5 ft in
SAND (COASTAL PLAIN)

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




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 12 OF 24

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-13 STATION 81+59 OFFSET 65ftLT ALIGNMENT  -L- 0 HR. 3.6 | | BORING NO. NW6-14 STATION 82+06 OFFSET 65ftLT ALIGNMENT  -L- 0 HR. 3.7
COLLARELEV. 435ft TOTAL DEPTH 25.0 ft NORTHING 193,277 EASTING 2,352,525 24 HR. 3.2| | COLLARELEV. 44.1ft TOTAL DEPTH 25.0 ft NORTHING 193,324 EASTING 2,352,509 24 HR. 3.7

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/06/15

COMP. DATE 01/06/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/06/15

COMP. DATE 01/06/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 05ft | 05t | 05t | [0 25 50 75 100l | No. | Kol @ | eev DEPTH () M 0.5t | 0.5 | 0.5t | |0 25 50 75 100| | No. | ol &
45 — 45 — GROUND SURFACE
45 + 00 435 GROUND SURFACE 0.0 AL LOb o 441 0.0
T T 2 | 2 T M COASTAL PLAIN 4 *6. .. M COASTAL PLAIN
1 ‘4_ } . . 1 A Y Black, brown & gray, silty fine SAND
\ Black & gray-brown to light gray, silty fine \ (A-2-4)
40 T -\ - A 4 SAND (A-2-4), with trace organics from 0.7' 40 406 T 35 "N v ’
400 | 35 N 015 i iy Z 5 7 W
1 7 8 9 - e w 2 1 . 912,
4 - / - 4 . 1 - .
I N 356 1 g5 e
35 | 350 T 85 T 35 =+ 7 5 3 I
T 155 | éo- Sat. T K I Sat.
4 - / .- 4 / PO
I 1 06 I 135 bl
30 | 300 ] 135 1 30 + Worl ] I
T 2132 *5. - Sat. T [ 2 Sat.
1 |- - - - 1 | -
1 - - 256 + 185
25 250 185 h 25 -
T WoH[WoRI 1| {7 Sat. T WOR|WOHIWOH| g5— Sat.
I Voo I V..
T \. 206 + 235 \- -
20 | 200 | 235 \ 20 —+ WOH| 1 2 (B Sat 25.0
2 2 2 @4 - Sat. 18.5 25.0 . -

Boring Terminated at Elevation 18.5 ft in

SAND (COASTAL PLAIN)

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

Boring Terminated at Elevation 19.1 ft in
SAND (COASTAL PLAIN)

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




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 13 OF 24

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-15 STATION 82+53 OFFSET 65ftLT ALIGNMENT  -L- 0 HR. 3.3 | | BORING NO. NW6-16 STATION 83+00 OFFSET 65ftLT ALIGNMENT  -L- 0 HR. 3.3
COLLARELEV. 44.3ft TOTAL DEPTH 25.0 ft NORTHING 193,372 EASTING 2,352,495 24 HR. 3.7| | COLLARELEV. 43.2ft TOTAL DEPTH 25.0 ft NORTHING 193,421 EASTING 2,352,483 24 HR. 2.8

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/06/15

COMP. DATE 01/06/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/06/15

COMP. DATE 01/06/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
(ft) 05ft | 05 | 0.5t | |0 25 50 75 100 | No. Kol 6 | eev DEPTH (1) (ft) 05ft | 05 | 051t | |0 25 50 75 100/ | No. |40l 6
A T a0 443 GROUND SURFACE 0o 2 L
WOHI 1 15 [ &¢ 7. M COASTAL PLAIN 432 T 00 F 432 GROUND SURFACE 0.0
N Black & gray, gray-brown to light gray, silty 1 2 2 Q' B M COASTAL PLAIN
408 1 35 AN v fine SAND (A-2-4). T v Black,gray & tan-brown to light gray and
40 ) 10 9 \ W 40 397 a5 \ brown, silty fine SAND (A-2-4), with trace
W19 \ ics fi 0.1'to 1.5'
6 7 6 organics from 0.1' to 1.5".
/ ’13 w
358 85 - - R -
35 51513 —{a Sat. 35 | 347 85 1 ,’
o - st
308 4 135 L ;’ o
/. - P
30 WOH|WOHI 1| o Sat. 30 | 2971 135 }
5 WORI T [ T | g5 - Sat.
| . . : )
258 185 | - - -
% WOH[WOHI 1 | g Sat. 2 | o471 185 |
! WOH| 1 1
|- - &2 - Sat.
1o ||: :
208 L 235 .. ..
20 WOH[ 1 | 2 | g Sat. 193 50| F22 107 -+ 235 !
Boring Terminated at Elevation 19.3 ft in 1 1 2 *3 ) Sat. 25.0

SAND (COASTAL PLAIN)

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

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

NOTES:
1) 0.0-0.1" = Surficial Organic Soils
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WBS 40191.1.2 | TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right

BORING NO. NW6-17 STATION 83+47 OFFSET 65ftLT ALIGNMENT  -L-

COLLARELEV. 4221t TOTAL DEPTH 25.0 ft NORTHING 193,470 EASTING 2,352,474

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

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right

BORING NO. NW6-18 STATION 83+94 OFFSET 65ftLT ALIGNMENT  -L-

COLLARELEV. 42.1ft TOTAL DEPTH 25.0 ft NORTHING 193,520 EASTING 2,352,467

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

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/09/15

COMP. DATE 01/09/15

| SURFACE WATER DEPTH 0.2ft

DRILLER S. Davis

START DATE 01/09/15

COMP. DATE 01/09/15

| SURFACE WATER DEPTH 0.1ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o 2 5 s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. moll G | ELev. ¢ DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft : ! ; NO. voll
45 B 45 n
w2 T 00 V| Fea ... WATER SURFACE (01/0915) . w 121 T 00 W | _[a21  _ _ WATERSURFACE (010915 _  _ 00
WOH| 2 2 *4: — Sat. COASTAL PLAIN T WOH| 2 2 P YR Sat. COASTAL PLAIN
40 Black & gray to gray-brown and light gray, 40 1 A Gray-brown to light gray, silty fine SAND
187 a5 AV silty fine SAND (A-2-4), with trace clay and 284 + a5 _\\ N (A-2-4), with trace clay and organics (wood
7 5 3 B B Sat organics (wood fragments) from 3.5' to 5.0' I 2 1 10 | 12 . . Sat fragments) from 0.3' to 1.5".
0 : and trace organics (wood fragments) from 1 . \’22 .. at.
). 18.5'to 20.0". 4 YA
35 , 35 4 /
T
337 + 85 1" 336 + 85 By
21213 ||es Sat. T 41 5|6 T Sat.
|- I A
30 | 30 1 /
287 135 |- - 286 + 135 L.
WOH[ 1 T | lé2 - Sat. I WOH|WOH]| 1 41- - Sat.
I T oo
25 | 25 1 "
237 + 185 |- - 236 + 185 |-
WOH|WOH][ 1 ‘\1_. Sat. T WOH| 1 1 .0 Sat.
20 \ - 20 1 \\" .
187 4 235 Lo 186 + 235 A\
1 1 4 *5' - W 17.2 25.0 T WOH[ 3 4 & Sat. 25.0

Boring Terminated at Elevation 17.2 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.3' = Black, MUCK

Boring Terminated at Elevation 17.1 ftin
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.3' = Black, MUCK




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 15 OF 24

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-19 STATION 10+33 OFFSET CL ALIGNMENT -NW6- 0 HR. N/A| [ BORING NO. NW6-20 STATION 10+83 OFFSET CL ALIGNMENT -NW6- 0 HR. 0.3
COLLARELEV. 416 ft TOTAL DEPTH 25.0 ft NORTHING 193,570 EASTING 2,352,463 24 HR. N/A| [ COLLARELEV. 42.1ft TOTAL DEPTH 25.0 ft NORTHING 193,620 EASTING 2,352,461 24 HR. 0.0

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/09/15 COMP. DATE 01/09/15 | SURFACE WATER DEPTH 0.2ft

DRILLER S. Davis START DATE 01/15/15 COMP. DATE 01/15/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
® 05t | 0.5 | 0.5t | |0 25 50 75 100 | No. Lol 6 | eev —— ) 05t | 0.5 | 0.5 | |0 25 50 75 100| | No. | ol 6
45 B 45 i
416 :: 00 v :Als ........ V\LATER SURFACE (01/09ﬂ.5.) ......... Q.0 42.1 T 00 v GROUND SURFACE 00
T WOH|WOH| 2 | (b, Sat COASTAL PLAIN 4 WOHIWOHI 11§, Sat. COASTAL PLAIN _
40 -T x ' Black & gray to gray-tan, silty fine SAND 40 -+ Black & gray to gray-tan, silty fine SAND
81 T as A - - (A-2-4), with trace organics (wood 386 + 35 Sl O amants) o 5"ty oo
T s 1T 7 17| e sat fragments) from 0.0' to 1.5' 1 ™[ 13 | 14 e Sat. 9 2to15.
35 T /' i 35 I /'/
T /- - - 336 + 85 -/
331 ] 85 /
I ° ? 1 {3: - Sat. T 6 s 6 : ?/1_1 : Sat.
30 1 - 30 1 i
T l- - 286 + 135 -
281 135 ]
T WOH[WOH| 2 +é : Sat. 1 T1 2] 2| e Sat.
25 1 o 25 1 e
s \- - 936 + 185 I' . o000l Gray, fine SAND (A-3), with trace silt.
231 185 o000
T 1 8 2 ;5 Sat. T 2 1 2 L X Sat. [sose
T - 1S l. . 0000
20 + [ 20 I | Beeo
T l . 186 + 235 |- - e
18 1 235 0 0 0 of
T3 ]2 :5: R P Sat. 166 250 I T2 ] ese Sat. 333 17.1 25.0

Boring Terminated at Elevation 16.6 ft in
SAND (COASTAL PLAIN)

Boring Terminated at Elevation 17.1 ftin
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.2' = Surficial Organic Soils
2) Boring surrounded by ponded water




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 16 OF 24

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-21 STATION 11+33 OFFSET CL ALIGNMENT -NW6- 0 HR. 0.8 | | BORING NO. NW6-22 STATION 11+84 OFFSET 8ftLT ALIGNMENT -NW6- 0 HR. 0.7
COLLARELEV. 42.1ft TOTAL DEPTH 25.0 ft NORTHING 193,670 EASTING 2,352,461 24 HR. 0.0 | COLLARELEV. 423 ft TOTAL DEPTH 25.0 ft NORTHING 193,722 EASTING 2,352,456 24 HR. 0.0

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/15/15 COMP. DATE 01/15/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/15/15 COMP. DATE 01/15/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 25 50 75 100] | NO. | /voll 6 | ELev. @y DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | NO. |/voll &
45 | 45 B
21T 00 \ A2 GROUND SURFACE 00 423 T 00 VW | [ 3 GROUND SURFACE 0.0
T WOR T 2 [[ea. sat [ COASTAL PLAIN WORIWORIWORI g [~ | ... ] ... sat | —COASTALPLAN.
40 4 i L Black & gray to gray-tan, silty fine SAND 40 ~ I 403 A Black, fine sandy SILT (A-4), with moderate ,__ _2.0]
225 + 35 ~No - - - | (A-2-4), with trace organics (root§, wood 388 35 _\_\_ _ _anlogt_ofgr@rlcs_(rgoti)._ _
T 10 [ 15 | 23 S Seag Sat. L fragments) from 0.3'to 1.5'. 5 7 14 - 21 Sat. Gray-brown, silty fine SAND (A-2-4).
1 - -8 L -y
35 I 47 o 35 7 S ass o ____ 19
238 + a5 oL //_ | 238 a5 A EEEE Gray, fine SAND (A-3), with trace silt.
+ ST 5| sat. [ 51515 ¢o- Wt
o 1 oo o 2 i it
286 T 135 /— - 3 288 = 135 |- - oess
T WOR|WOH| 2 5 sat. Frost 33| 3 ’ wfiss
25 I - 250 _______________ 19|25 l-- e
236 + 185 | booel Gray, fine SAND (A-3), with trace silt. 238 185 ll' . §§§§
T 1 1 2 | . sat 2233 3 1 3 4 - w [ess
T S s v it
20 T L B 20 V- Bt
186 + 235 - oo oo 188 <+ 235 \- - booo
T ! 2 2 [ 28 Sat. Jsssa 171 25.0 2 3 S ‘98 " W_gsser 17.3 250

Boring Terminated at Elevation 17.1 ft in
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.3' = Black, MUCK
2) Boring surrounded by ponded water

Boring Terminated at Elevation 17.3 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.1" = Surficial Organic Soils




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
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WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-23 STATION 12+32 OFFSET 7 ftRT ALIGNMENT -NW6- 0 HR. N/A BORING NO. NW6-24 STATION 12+84 OFFSET 9ftRT ALIGNMENT -NW6- 0 HR. N/A
COLLARELEV. 416 ft TOTAL DEPTH 25.0 ft NORTHING 193,768 EASTING 2,352,476 24 HR. N/A COLLARELEV. 41.5ft TOTAL DEPTH 25.0 ft NORTHING 193,819 EASTING 2,352,486 24 HR. N/A
DRILL RIGHAMMER EFF./DATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 01/15/15 COMP. DATE 01/15/15 | SURFACE WATER DEPTH 1.9ft DRILLER S. Davis START DATE 01/15/15 COMP. DATE 01/15/15 | SURFACE WATER DEPTH 1.9ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
M 0t | 0.5t [ 0.5 | [0 25 50 75 100 | NO. | Aol 6 | eev DEPTH (1) M 0.5t [ 0.5it | 0.5 | |0 25 50 75 100| | No. | Aol 6
45 L 45
1 h A [ WATER SURFACE (O1/15/15)_ . _ . - 1 V. WATER SURFACE (O1/15/18)_ . _ . _.. -
416 L 0q GROUND SURFACE 0.0 415 + 00 GROUND SURFACE 0.9
0 F T 7 [ 3 [|& - Sat. COASTAL PLAIN 40 T WOH[ T | 4 || &s Sat, | COASTAL PLAIN
-+ < Gray-brown, silty fine SAND (A-2-4), with -T < Gray-brown, silty fine SAND (A-2-4), with
381 | 35 ITSL ) trace organics (wood fragments) from 0.3' as0 1 a5 N trace organics (wood fragments).
T 7 | 24 | 24 T Ses Sat. to1.5. T 2 | 12 | 14 D b Sat.
3 I 2l B s I il I 7o
231 T a5 /// §§§§ Gray, fine SAND (A-3), with trace silt. a0 T as // gggg Gray, fine SAND (A-3), with trace silt.
1 S 34| e W 1 TIP3 3| e - Sat. 233
30 I i Eid 30 I Lo Eid
! o000 ! o000
281 [ 135 |- baod 280 | 135 [ oo
T 31202 +4- W I T2 2 +4- - sat. 3333
| I i | I P
231 [ 185 I: i gggg 230 | 185 - 23
1 212 |2 +4- W esed 1 ERE +3- - Sat. [s222
0| I L it 0] I L
181 ] 235 _l\: ) Bess 180 | 235 |} : gggg
21413 o7_- W 322 166 25.0 ! 213 [ Sat. o223 165 25.0

Boring Terminated at Elevation 16.6 ft in

SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.3' = Black, MUCK

Boring Terminated at Elevation 16.5 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.3' = Black, MUCK




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 4/8/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
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WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Left GROUND WTR (ft)
BORING NO. NW6-25 STATION 13+34 OFFSET CL ALIGNMENT -NW6- 0 HR. N/A
COLLARELEV. 4141t TOTAL DEPTH 25.0 ft NORTHING 193,869 EASTING 2,352,487 24 HR. N/A

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Left GROUND WTR (ft)
BORING NO. NW6-26 STATION 13+83 OFFSET CL ALIGNMENT -NW6- 0 HR. N/A
COLLARELEV. 41.7ft TOTAL DEPTH 25.0 ft NORTHING 193,917 EASTING 2,352,500 24 HR. N/A

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/14/15 COMP. DATE 01/14/15

| SURFACE WATER DEPTH 0.6ft

DRILLER S. Davis START DATE 01/14/15 COMP. DATE 01/14/15

| SURFACE WATER DEPTH 0.6ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EV] ELEv [PEETH v o SOIL AND ROCK DESCRIPTION EV| ELEv [PEETH o SOIL AND ROCK DESCRIPTION
® | " ) [ osft | o5ft [ 05t | [0 25 50 75 100| | NoO. ® | " ) [ osft | o5ft [ 05t | |0 25 50 75 100{ | NoO.
(ft) i ) A MOI| G | ELEV. (ft) DEPTH (ft) (ft) i ) A Mol| G
45 | 45 |
T u r WATER SURFACE (01/14/15
414 T 00 v FAgtg— e — e —. VV_ATLI,EBUSLHBS@SEIL%&L“'E 5) ......... 69| 41.7 0.0 v s A= == — URUUNU our\lgr\ul:— . ) ~~~~~~~~~ G-0)
0 + T T 12 [l& Sat. COASTAL PLAIN 40 T12] 2 ||éa Sa. COASTAL PLAIN
T RES Gray-brown, silty fine SAND (A-2-4). = Gray-brown, silty fine SAND (A-2-4).
37.9 1 35 ) \-\ S 382 35 -\-\ T 82 35
T 9 13 16 A Sat 13 16 13 o >-29; . Sat. 36.7 Gray-brown, silty fine SAND (A-2-4), with 5.0
1 _/)_29_ o ' iy = =™ moderate amount of organics (wood =
35 1 R 35 ) ted 347\ fragments). 1 70
7 ¥4 10 7 Lasaad— o0 —_—_————— = — == — pm———l
T s A A Gray, fine SAND (A-3), with trace silt. 232 T a5 ce bosah "\ _ Gray-brown, silty fine SAND (A-2-4).
329 85 WoRlworT 3 WA - 000y 7 7 7 NN B IR IR Sat. Eseer Gray, fine SAND (A-3), with trace silt from
T 7’3 - - Sat. [222 I R BRI al eaa 8.5'to 10.0', a 0.2' thick black clay layer at
30 T o 2000 30 -l - eoosr 13.5', and trace organics (wood fragments)
T | §§§§ 1 eo2o— from 13.5' to 15.0".
279 1 135 o osee 282 T 135 [ beosl
T WOH[ T [ 2 *3_ sat. B33 21 2|2 ||da- Sat. feseel
2 1 I i 25 b T
+ I - booo I[ - B Gray, silty fine SAND (A-2-4), with trace
229 185 ] 5 7 |- - s 2229 232 185 3 2 3 ‘ - Sat organics (wood fragments).
T .- at. ez - '
20 I I” - HH 20 N\
1 l. . 2500 S\ - .
179 1 235 l. . 182 1 235 5 3 8 . \ ..
WOH| 2 T | s - Sat. |32 16.4 25.0 -¥13- Sat 16.7 25.0

Boring Terminated at Elevation 16.4 ft in
SAND (COASTAL PLAIN)

Boring Terminated at Elevation 16.7 ft in
SAND (COASTAL PLAIN)
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22 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 19 OF 24
BORELOG REPORT

WBS 40191.1.2 |TIP U-4751 |COUNTY NEW HANOVER |GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Left GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Left GROUND WTR (ft)
BORING NO. NW6-27 STATION 14+34 OFFSET CL ALIGNMENT -NW6- 0 HR. N/A BORING NO. NW6-28 STATION 14+84 OFFSET CL ALIGNMENT -NW6- 0 HR. N/A
COLLARELEV. 4151t TOTAL DEPTH 25.0ft NORTHING 193,965 EASTING 2,352,515 24 HR. N/A COLLARELEV. 41.2f1t TOTAL DEPTH 25.0ft NORTHING 194,012 EASTING 2,352,532 24 HR. N/A
DRILL RIG/HAMMER EFF./JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 01/14/15 COMP. DATE 01/14/15 | SURFACE WATER DEPTH 1.9ft DRILLER S. Davis START DATE 01/14/15 COMP. DATE 01/14/15 | SURFACE WATER DEPTH 1.9ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 0.5t | 0.5 | 0.5 | [0 25 50 75 100 | No. | foll 6 | eev DEPTH () M 0.5t | 0.5 | 0.5t | |0 25 50 75 100| | No. | ol &
45 | 45 L
T A S WATER SURFACE (01/1415)_ . _ . _ .. _ VY| [ WATER SURFACE (01/1415)_ _ . _ .. -
415 T 00 GROUND SURFACE 0.0 412 T a0 GROUND SURFACE 0.0
40 1 WOHl 11 3 @ -~ |-~ -] - Sat. COASTAL PLAIN , 40 WOH|WOH[ 1 Q& [~ [~ [ Sat. COASTAL PLAIN
1 Yo Gray-brown, silty fine SAND (A-2-4), with N Gray-brown to gray, silty fine SAND (A-2-4),
38.0 35 AU Y N 380 ___ _trace organics (wood fragments). 35 177 a5 D N R R with trace organics (wood fragments) from
1 2 | 3]s _+9_ B A Sat. Gray-brown, silty fine SAND (A-2-4), with 5.0 v i i Y S IR DR Sat 031015,
1 = moderate amount of organics (wood ~ — — .. /‘24_ JE o '
35 T : ____ _ fragments). _ _ ___ 70| |35 /
T I heas | _ Gray-brown, silty fine SAND (A2-4). |~ 7 e RN Gray, finé SAND (A-3), with trace silt
330 85 1 3 7 o S I R R S o000 Gray, fine SAND (A-3), with trace silt. 327 85 A B B boool ray, fine (A-3), with trace silt
+ ! ZOE IR IR IO at. 222 2 23 (5 sat. [s355
30 1 I R A R 2000 30 Il §§§§__
T I e P- esdl
280 1 135 poco 277 4+ 135 .- 0000
1 2 2 2 ,"4_ FE e T B Sat. 5333 2 2 2 +4' Sat. [esaer
25 T | R R RN 0220 25 - boool
T | pooo—245 __ __ __ __ _ _ S —— 4] } ool 242 170
220 T 185 [ R I R Gray, silty fine SAND (A-2-4). 97 I 185 - - Gray, silty fine SAND (A-2-4), with trace
1 WOH| 1 2 Y S N A Sat. WOH|WOH[ 1 '11_ ) Sat. organics (wood fragments).
20 _-: - o o o 20 L
1 . \- -
180 235 I e T 17.7 235 - -
WOR| 1 2 les---f -] Sat. 16.5 25.0 WOR| 2 2 | | @a- Sat. 16.2 25.0

Boring Terminated at Elevation 16.5 ft in

Boring Terminated at Elevation 16.2 ft in
SAND (COASTAL PLAIN)

SAND (COASTAL PLAIN)

NOTES: NOTES:

1) 0.0-0.3' = Black, MUCK 1) 0.0-0.3' = Black, MUCK




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 4/8/15

BORELOG REPORT

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 20 OF 24

WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Left GROUND WTR (ft)
BORING NO. NW6-29 STATION 15+33 OFFSET CL ALIGNMENT -NW6- 0 HR. N/A
COLLARELEV. 41.6ft TOTAL DEPTH 25.0 ft NORTHING 194,058 EASTING 2,352,551 24 HR. N/A

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Left GROUND WTR (ft)
BORING NO. NW6-30 STATION 15+84 OFFSET CL ALIGNMENT -NW6- 0 HR. N/A
COLLARELEV. 41.7ft TOTAL DEPTH 25.0 ft NORTHING 194,104 EASTING 2,352,572 24 HR. N/A

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/13/15

COMP. DATE 01/13/15

| SURFACE WATER DEPTH 0.6ft

DRILLER S. Davis START DATE 01/13/15

COMP. DATE 01/13/15

| SURFACE WATER DEPTH 0.8ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 25 50 75 100] | NO. | /voll 6 | ELev. @y DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | NO. |/voll &
45 | 45 |
:: : : WATER SURFACE (01/13/15)
ol on W Lo o WATERSURFACE QI1315)_ . _ . o0 sz 100 V| Lo WA ERAREACR QIS ... o0
20 I WOH|WOH[WOH[ L - Sat. —F COASTAL PLAIN 40 WOH[ 1 T 1182 Sat. F—F COASTAL PLAIN
-+ > 1396 _ Black, fine sandy SILT (A-4), with moderate __ _2.0| = 39.7_ _ Black, fine sandy SILT (A-4), with moderate __ _2.0]
a1 ] a5 RN \ _ _ _amountof organics (roots). _ _ _ 2 T 35 S G 1 _ _ _amount of organics (roots)_ _ __
11 14 19 T \')'33' . Sat. 366 Gray-brown and gray, silty fine SAND 50 13 14 1 21 oot \')'35 : Sat. Gray-brown and gray, silty fine SAND
T Tt | e == (A-2-4), with moderate amount of organics — —4 T / i (A-2-4), with trace organics (wood
35 T Y A \_ _ _ _ (woodfragments). 35 DY fragments).
1 ../ Gray and gray-brown, silty fine SAND R
33.1 85 _//_ ) (A-2-4). 332 85 i /{ i
+ 4 2 3 95- Sat. 2 3 4 - Sat.
30 I I 30 1
1 [ o
281 135 l. . 282 1 135 1. ..
T 1 2 2 o Sat. 2 3 3 . Sat.
25 I I - 25 +-
I 1
231 [ 185 [ 232 185 R
T 7 T [0 | g Sat. T [WOH|WOH| ¢, Sat.
20 1 \.\ - 20 -
181 | 235 Voo 182 T 235 o
! s s % . - Sat. 16.6 25.0 WOH|WOH|WOH| g Sat. [+ 167 25.0

Boring Terminated at Elevation 16.6 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.1" = Black, MUCK

Boring Terminated at Elevation 16.7 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.1" = Black, MUCK




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 21 OF 24

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-31 STATION 16+35 OFFSET CL ALIGNMENT -NW6- 0 HR. N/A| [ BORING NO. NW6-32 STATION 16+85 OFFSET CL ALIGNMENT -NW6- 0 HR. N/A
COLLARELEV. 41.9ft TOTAL DEPTH 25.0 ft NORTHING 194,148 EASTING 2,352,597 24 HR. N/A| [ COLLARELEV. 426 ft TOTAL DEPTH 25.0 ft NORTHING 194,191 EASTING 2,352,623 24 HR. 0.6

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/13/15 COMP. DATE 01/13/15 | SURFACE WATER DEPTH 0.6ft

DRILLER S. Davis START DATE 01/13/15 COMP. DATE 01/13/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
@ o5 0t | 05t | |0 2 50 75 100 | No. ol & | eiev DEPTH ) ® o5 0t [ 05t | [0 25 50 75 100/ | No. ol o
45 | 45 L
T i WATER SURFACE (01/13/15 428 I 0.0 L GROUND SURFACE 0.0)
419 1 00 . . . v — - 4t9— === CRUUND our\lgr\ul:— ) ~~~~~~~~~ G-0) T WOH| 3 3 *6‘ . ' . COASTAL PLAIN
20 1 - Sat. L COASTAL PLAIN 40 + LR Sat. Black to gray-brown, silty fine SAND
-+ > - Black to gray-brown, silty fine SAND -+ < (A-2-4), with trace organics (roots) from
284 T 35 Ny - L (A-2-4), with trace organics (roots) from e IR B 7 B VA I 1 N Sat 0.1'to 1.5'. 44
- - - - - - - ' ! -+ - - ) - - a . 0 0 0 of . n . -
T 12 [ 15 | 14 )29 Sat. Tt01.5. /929 oo Gray, fine SAND (A-3), with trace silt.
- |29 . - T Y 5000
35 I A il sa0 10| |35 I L 2o
4 R 3 i B 0 0 o o
a4 T as - - - B _// i § L Gray, fine SAND (A-3), with trace silt. 341 85 3 3 3 ’g .. sat. [oos
T T @10 Sat. [so09 1 - " ossy
1 -po- HE 1 F- c2e
30 I A S 30 I I 3
284 T 135 I B3 21 135 WOH|WOH|WOH A 2o
=+ .. 0000k 1 . Sat. 2329
AT | L sat FEET 1 | G R
2 B I e R 12 I R o it
024 T 185 T L Gray, silty fine SAND (A-2-4). 241 18.5 5 5 5 e Sat §§§§
T WOH|WOH|WOH| ¢ - - - Sat. C 1 4- - " leess
»| I - - 0| T po i
184 T 235 [ B 191,235 WOH|[WOH[ 2 Ii T 23
+ .. L 2 - - Sat. [seo%t 17.6 250
1 2 3 85 Sat. 16.9 25.0

Boring Terminated at Elevation 16.9 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.1" = Black, MUCK

Boring Terminated at Elevation 17.6 ft in
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.1' = Black, MUCK

2) Strata break in split spoon at a depth
of 4.4'

3) Water was ponded 0.2' above the ground
surface at the time of drilling
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22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 22 OF 24

WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-33 STATION 17+23 OFFSET CL ALIGNMENT -NW6- 0 HR. 29
COLLARELEV. 427 ft TOTAL DEPTH 25.0 ft NORTHING 194,223 EASTING 2,352,644 24 HR. 1.2

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-34 STATION 17+85 OFFSET CL ALIGNMENT -NW6- 0 HR. 5.3
COLLARELEV. 415ft TOTAL DEPTH 25.0 ft NORTHING 194,272 EASTING 2,352,681 24 HR. 24

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/13/15 COMP. DATE 01/13/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/06/15 COMP. DATE 01/06/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
® 05t | 0.5 | 0.5t | |0 25 50 75 100 | No. Lol 6 | eev —— ) 05t | 0.5 | 0.5 | |0 25 50 75 100| | No. | ol 6
45 45 —
27 1 04 427 GROUND SURFACE 0.0 I i
IR & - h 4 COASTAL PLAIN 415 T 00 L 415 GROUND SURFACE 0.0
20 R W Black and gray to gray-brown, silty fine 40 + 1 3 3 ‘6- - Black to gray-brown, silty fine SAND
292 T 35 Sy SAND (A-2-4), with trace organics (roots, -T < (A-2-4), with trace organics (roots, wood
1 16 18 .- - - \‘-34- - wood fragments) from 0.3' to 1.5". aa0 T as N - fragments) from 0.2' to 1.5".
N P2t T T [ 15 | 14 T N - -
- 7 0 1S . ) L.
B it as ) cooy Gray, finé SAND (A-3), with trace silt. 35 —+ v s 70
5 7 > ‘6/ sat. 222 a0 T as .- ./A R L I §§§§ Gray, fine SAND (A-3), with trace silt.
- P Ts e[| g sat i
3 k- it 0l 1 — it
202 T 135 — c3aa 1 g - booo
WOR|WOR| 2 ‘2 S Sat. [e209 280 135 o 2000
[P 2ss I WOH| 2 | 2 44_ Lo sat. [3338
2 - e SH I i
242 T 185 — c3aa 1 l. . booo
1 1 2 +3 S Sat. [sss¢ 230 | 185 |- - baod
[ 1t + (YT e S HE
2 o it 2l 1 — it
192 T 235 N poce 1 [ 2000
WOH|WOH[ 7 | d = - Sat. 2ol 477 250 180 | 235 l. - BE
Boring Terminated at Elevation 17.7 ftin WOH[ 1 2 [ X Sat. |32 165 25.0

SAND (COASTAL PLAIN)

NOTES:

1) 0.0'-0.3" = Surficial Organic Soils
2) Boring offset to top of ditch

Boring Terminated at Elevation 16.5 ft in
SAND (COASTAL PLAIN)

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




NCDOT BORE DOUBLE U4751_GEO_SWAL6.GPJ NC_DOT.GDT 3/25/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 23 OF 24

WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-35 STATION 18+35 OFFSET CL ALIGNMENT -NW6- 0 HR. N/A
COLLARELEV. 40.3ft TOTAL DEPTH 25.0 ft NORTHING 194,312 EASTING 2,352,711 24 HR. 23

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 6 at -L- Sta. 84+50 Right GROUND WTR (ft)
BORING NO. NW6-36 STATION 18+83 OFFSET 11 ftRT ALIGNMENT -NW6- 0 HR. N/A
COLLARELEV. 41.8ft TOTAL DEPTH 25.0 ft NORTHING 194,362 EASTING 2,352,719 24 HR. 1.8

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/05/15 COMP. DATE 01/05/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/05/15 COMP. DATE 01/05/15 | SURFACE WATER DEPTH N/A

ELEV| (EiFy [DEPTH|_BLOW COUNT BLOWS PER FOOT s W/ SOIL AND ROCK DESCRIPTION ELEV| 2R\ [DEPTH_BLOW COUNT BLOWS PERFOOT SAVP. 5 SOIL AND ROCK DESCRIPTION
ft ft ft ft
® | “@ [ @ [osf|osf|osfh]||0 25 50 75 100] | NO. |/voll 6 | ecev.my pepria) | | @ | ™ [osit| o5t | o5 |0 25 50 75 100 | NO. |/voill 6
45 45 B
418 L 00 o [ 418 GROUND SURFACE 0.0
GROUND SURFAGE 2 9|1 . % v ALLUVIAL
40 | 403 T 00 403 00| | 40 - @10 L N _ v
5 3 3 M COASTAL PLAIN BN 2 ack MUCK and wood fragments with ~__ _2.0|
_‘6_‘\_: v Black & gray to gray-brown, silty fine SAND 383 T 35 TN X ___ _somesiltyfinesand. ____ _ i
168 ac N (A-2-4), with trace organics (roots) from 8 11 14 s Sat. Gray-brown, silty fine SAND (A-2-4), with :
14 17 19 R MG 0.1'to 1.5'. T/ moderate amount of organics (wood
35 <o | Tess w 35 /-/ - S fragments). 7.
4 o009 COASTAL PLAIN - 7]
P :/:/ . 000 0 3_33_ _G__f_ _SN\IBK?_E___H___JQ 333 85 2 2 4 : :/: : EEEE \__G@y__brgwi S_Ilty_ﬂn_6§AﬁD_(A__2__4)_ JI
318 85 A o000 rahy,lll?e t(f_ ), ‘1’2 S'ttrac;essd',tra:jce ’/6. - Sat. |ss52 Gray, fine SAND (A-3), with trace silt, trace
R ,é - Sat. f¢224 trace o;agrrﬂgg(srogsn)fro'm 185 10200 [~ booo shell fragments from 13.5' to 15.0', and
30 ooog 9 : o 30 I ooog trace organics (roots) from 23.5' to 25'.
b - - o500 sa3 T 135 o500
e S o500
268 £ 135 [t 5 ’f Bess ! 2] S B e I Sat. 2233
- - Sat. 333 25 | 23
Lo i ST s I RSN EEEE R R Ht
21 Laas oL L i 2ss L e I IR Sat. ez
2 2 . Bt 20 M RS R i
1o i 183 T 235 [N I IR DD 3e
168 4+ 235 |- - boos WORIWOR| 3 ||@s . o | il i)l Sat. [sa22 168 25.0
WOH|WOH| 2 o - Sat. §§§§ 15.3 250 Boring Terminated at Elevation 16.8 ft in

Boring Terminated at Elevation 15.3 ft in

SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.1" = Surficial Organic Soils
2) 0 Hr. water level not measured

SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.3' = Surficial Organic Soils

2) Strata break in split spoon at a depth
of 4.1'

3) SPT N-values at 0.0'-1.5' and 3.5'-5.0'
likely inflated due to presence of rip rap
and wood fragments.

4) 0 Hr. water level not measured

5) Boring located in storm water ditch
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Photograph No. 2: iew IookingSuth along propsed Military Cutoff Road — Proposed NW6 on right

Project 40191.1.2 TIP U-4751 March 2015
SR 1409 (Military Cutoff Road) to US 17 in Wilmington — Noise Wall 6 New Hanover County, North Carolina
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _New Hanover

PROJECT DESCRIPTION _SR 1409 (Military Cutoff Rd.) to
US 17 in Wilmington

SITE DESCRIPTION Noise Wall 7 at -L— Sta. 71+ 50 Right

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. U-4751 1|29

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

PERSONNEL
D. Racey

C. Wang

S. Davis

M. Renza

INVESTIGATED BY _FER, Inc.

DRAWN BY _D- Racey
CHECKED BY _B- Howey, PG, PE

SUBMITTED BY _HDR, Inc.
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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.

U-4751

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
[S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED

BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

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

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT [S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS OFGANIC MATERIALS AveTALLIE FINE 70 CORSE GRAIN TGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 35% PASSING *200) (> 35% PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
ROCK (CR)
GROUP a3 | a2 a4 | a5 | A6 [ A7 ARE_USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS. GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CRYsTA FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN T
CLASS. a-2-4[A-2-5] A-2-6[A-2-7 COMPRESSIBILITY gggkcu:csm LLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
p— SR SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
pryee— HIGHLY COMPRESSIBLE LL > 50 ?CE;J)IMENTARV Rock [ : I ngLsE;gggL.UncocK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED A4S A PERCENTAGE.
— L ETC.
e PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
;:5 ORGANIC MATERIAL CREMER S Lon &Y OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
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% 3-5% TRACE 1- 107 HAMMER IF CRYSTALLINE. O o SNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3-51% 5 - 127 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED SOME JOINTS MAY SHON THIN CLAY COATINGS IF OPEN. | oip pIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 MX| 41 MN (40 MX| 41 MN (40 MX | 41 MN |40 MX| 41 MN vV SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF B T T
Pl & Mx w10 wxlie wx| 10w | 11| 10 pex 1o x| 100 | 10wy tnga?: HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 357 AND ABOVE OF & CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROP INEX | 0 [ amx [amizme[ie mx[NoMx|  avOuNTS OF oRGaNC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO EAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES | STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJor | GaaveL, ano | INE 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.
WATERIALS | sap | SANO | ORAVEL AND SaND sous sous Y _ 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
o St reeD T ST e, o8 e s ST oeay U I e s W DLt e S0 o ot s B s,
A5 SUBGRADE EXCELLENT 10 G000 FAIR TO POOR POOR POOR | UNSUITABLE O~ SPRING OR SEEP wf'ﬁ'; ansn v LOW W L FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PI OF A-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROLP [S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK" SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE oy R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 237925  plp g DJP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS S SMALL COMPARED TO
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a sp1 SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 47010 SOIL SYMBOL 0fT oMr TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - & BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM. DENSE 10 10 30 wa ARTIFICIAL FILL (4P OTHER CONE PENETROETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 39 T0 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 == = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN 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 ¢ 199 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 0 1.0 =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 QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE (S ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 70 30 2704 wrmpet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-vALUE ALSO AN EXAMPLE
HARD > 30 >4 i INSTALLATION . 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 ROCK.
— NCLASSIFIED EXCAVATION P eS——— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 12 40 60 200 270 7 - A - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS Al
EXCAVATION UNSUITABLE WASTE EX) acCEPTaBLE, BUT NOT TO B SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK O OXIMATEL Y UNIFO ICKNESS AND
OPENING (MM) 476 2.00 0.42 025 0.075 0.053 e e B Y keer e | vero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH [TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW - UNCLASSIFIED EXCAVATION - T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL cggzgs ;2:53 SILT CLay UNDERCUT AN acceprasLe oesmrosate moc FHERNCHENT on Samine SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
BLOR. (coB) (R (SL.) L. MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE.
(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 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | 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 Y, DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 6@ 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 | nyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST ~ SAP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LIOUID: VERY WET. USUALLY © - VOID RaTIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT,SILTY ST - SHELBY TUBE ; N THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
MIT . i _ SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL - - LIOUID LI FOSS. - FOSSILIFEROUS SLL. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC . . . I0PSOIL_(TS.) .
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
pLL | PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] come-asc [ careits automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
" DRY - O REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE cME-55 |:| 6° CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET NCDOT-PROVIDED DTM FILE
8" HOLLOW AUGERS R H INDURATION
PLASTICITY Ce 0 FIAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY INDEX (®D) ORY STRENGTH ] cme-s50 [] wero Facep FiNcer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LoW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene sear TEST % oot [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:IOGDHE F:rMPEL:stTEASTIC 26 Idcn-zrfons Mi?cl:M [] Post HoLe bicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL [] portesLe HoisT [] rricone STEEL TEET | [ wanp auteR BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
5 R i}
| O [] sounoims roo INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [ core air [] vene sear TeEST
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NCDOT BORE DOUBLE U4751_GEO_SWAL7.GPJ NC_DOT.GDT 3/27/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 8 OF 29

WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW?7-1 STATION 10+00 OFFSET CL ALIGNMENT -NW7- 0 HR. N/A
COLLARELEV. 43.1ft TOTAL DEPTH 25.0 ft NORTHING 192,452 EASTING 2,353,145 24 HR. N/A

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW?7-2 STATION 10+50 OFFSET CL ALIGNMENT -NW7- 0 HR. N/A
COLLARELEV. 4238 ft TOTAL DEPTH 25.0 ft NORTHING 192,496 EASTING 2,353,121 24 HR. N/A

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/20/15 COMP. DATE 01/20/15 | SURFACE WATER DEPTH 0.5ft

DRILLER S. Davis START DATE 01/20/15 COMP. DATE 01/20/15 | SURFACE WATER DEPTH 0.3ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
M 0.5t | 0.5 | 0.5 | [0 25 50 75 100 | No. | foll 6 | eev DEPTH () M 0.5t | 0.5 | 0.5t | |0 25 50 75 100| | No. | ol &
45 L 45 L
431 T 00 V| b WATER RRFACR(QU20M0)_.. ... 9 8 L ao VW | [ a2a ... _ WATERSURFACE (01/20/15)  _  _ qp
T WOHR[ T | 1 ‘\2 — Sat. B COASTAL PLAIN WOR[WOR|WOH| &~ - - | - - - - | - - - - |- - - Sat. oL COASTAL PLAIN
40 I = e Black, MUCK 40 R [ I QAL 408 Black,MUCK_ _ _ _— 2]
396 =+ 35 5 7 = T as7 44 393 35 \- Gray-brown, fine sandy CLAY (A-7-5), with
I Y - - Sat. o0 : WOH[WOH[ 1 i T - some silt, trace organics (roots, wood
1 .*9. . L Gray-brown to gray, silty fine SAND (A-2-4), \1- - - Sat- INE 7.9 fragn?ents).( —22
1 oS- - - - with trace clay from 4.4' to 10.0', sulphur R EE R IR B oo oo Gray, fine SAND (A-3), with trace silt.
35 + - - odor from 23.5' to 25.0". 35 | R e T AR E o
346 85 T — 34.3 8.5 t 0000
T ST e Sat. pEAT SR I R IR O R ) sat. fizsd
4 | - L T O I 8 308 12.0
30 | 296135 — 30 293 T 135 / :
1 WOH[WOH|WOH .5\0: : Sat. r WOH|WOH|[WOH 40: s Sat.
I \ - C \Do elgss  __ __ ____________
25 | o,elgs \ L = T \ B Gray, fine SAND (A-3), with trace silt,
I 3 3 6 IV L [ o000 sulphur odor from 23.5' to 25.0'.
5 Sat 31213 ||e Sat
4 ’ L 5. . . - 3ooo
I AN C N 2oe
T DN C N 4
20 | 49614235 A — 2 i93Toas < b2
il 8|2 B 25 el [ 18.1 25.0 Ml % A YA sat. 32 178 250

Boring Terminated at Elevation 18.1 ft in
SAND (COASTAL PLAIN)

NOTES:

1) Strata break in split spoon at a depth
of 4.4'.

Boring Terminated at Elevation 17.8 ft in
SAND (COASTAL PLAIN)

NOTES:

1) Strata break in split spoon at a depth
of 4.9'.




NCDOT BORE DOUBLE U4751_GEO_SWAL7.GPJ NC_DOT.GDT 3/27/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 9 OF 29

WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW?7-3 STATION 11+00 OFFSET CL ALIGNMENT -NW7- 0 HR. 0.0
COLLARELEV. 43.5ft TOTAL DEPTH 25.0 ft NORTHING 192,539 EASTING 2,353,096 24 HR. 0.0

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-4 STATION 11+50 OFFSET CL ALIGNMENT -NW7- 0 HR. 0.3
COLLARELEV. 43.9ft TOTAL DEPTH 25.0 ft NORTHING 192,585 EASTING 2,353,078 24 HR. 0.0

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/20/15 COMP. DATE 01/20/15 | SURFACE WATER DEPTH 0.0ft

DRILLER S. Davis START DATE 01/20/15 COMP. DATE 01/20/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o SOIL AND ROCK DESCRIPTION
) 05t | 0.5 | 0.5t | |0 25 50 75 100 | No. Lol 6 | eev —— ) 05t | 0.5 | 0.5 | |0 25 50 75 100| | No. | ol 6
45 L 45
435 + 00 V| Las GROUND SURFACE 0.0 30 4 00 |l h 4 439 GROUND SURFACE 0.0
¥ WOR|WOH[WOH| &0 - - - [ - - - - | -~ - - - - Sat. COASTAL PLAIN 1 o- - s | sat. [~} COASTAL PLAIN
T SRR N B a5 _ Black, MUCK. 20| T SSSA RSESE DEESE DA 419 _BlackMUCK.__ — 29
T e INE T Gravbrown F s sandy CLAY (A7) with T R - Gray-brown, fine sandy CLAY (A-7-5), with
40 | 400 T 35 | Gray-brown, fine sandy CLAY (A-7-5), with 40 | 404 T 35 - . :
T WOH|WOH[ 2| (&, . . Sat. § 8.6 some silt, trace organics (roots, wood 40 T 1 1 T — Sat. %_ some silt, trace organics (wood fragments).
1 v - .- G2 \ fragments). 1 \ R
1 \ - coss Gray, fine SAND (A-3), with trace silt, 1 Voo NT 0 _ _______________ 10
4 - - - 2229 sulphur odor from 23.5' to 25.0'. 354 T a5 N ooool Gray, fine SAND (A-3), with trace silt, trace
35 | 350 85 boce 35 - 5 5 5 \ Sat. [see— organics (wood fragments) from 8.5' to
1 S S 4 .)9. . Sat. [ce29 1 . po al esd 15.0', and sulphur odor from 18.5' to 25.0'.
1 7. booo I A LN
T /- He: 304 T 135 // - Booot
30 | 300 | 135 / booe 30 —+ o oosl—
T WOR|WOR|WOH | g sat. [1353 1 WOHI 2 1T a3 Sat ecel
T \- 2o 1 I - ceoo
T \C 2o T b S
25 | 250 T 185 \ baod 25 284188 o o | oooel
1 21313 ||ee--]- sat. 3259 1 & Sat. l3sssl
T G| B 1 AN B
T A B T N\ st
20 | 200 T 235 N Bess 20 2044238 -t — 0 iy oooel
6 | 16 ] 19 Ness - Sat. |25 15 25.0 . ®16 Sat. ;22 189 25.0

Boring Terminated at Elevation 18.5 ft in
SAND (COASTAL PLAIN)

NOTES:

1) Strata break in split spoon at a depth
of 4.9'.

Boring Terminated at Elevation 18.9 ft in
SAND (COASTAL PLAIN)




NCDOT BORE DOUBLE U4751_GEO_SWAL7.GPJ NC_DOT.GDT 3/27/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 10 OF 29

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW?7-5 STATION 12+00 OFFSET CL ALIGNMENT -NW7- 0 HR. 0.8 | | BORING NO. NW7-6 STATION 12+50 OFFSET CL ALIGNMENT -NW7- 0 HR. 2.0
COLLARELEV. 4338 ft TOTAL DEPTH 25.0 ft NORTHING 192,634 EASTING 2,353,085 24 HR. 0.7 | | COLLARELEV. 43.8ft TOTAL DEPTH 25.0 ft NORTHING 192,676 EASTING 2,353,060 24 HR. 0.7

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/20/15 COMP. DATE 01/20/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/19/15 COMP. DATE 01/19/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/moll | Elev. ) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. |/voll &
45 45 |
43 8 00 v 43.8 GROUND SURFACE 0.0 43 8 00 v 43.8 GROUND SURFACE 0.0
1 0 1 % B COASTAL PLAIN WOH[WOH[ 2 *2 ... COASTAL PLAIN
-\ - W Black and gray to gray-brown, silty fine R W Black and gray to gray-brown, silty fine
AN SAND (A-2-4), with trace organics (roots) - e N SAND (A-2-4), with trace organics (roots)
40 |_403 35 \ ! ) 40 |_403 35 N i ¢
6 7 7 - ‘,11 - Sat. from 0.2 to 10.0". 11 14 14 - ’28_ - W from 0.2' to 1.5".
B /- iilses  ________________ 79
e . B Gray, fine SAND (A-3), with trace silt,
35 353 85 1 35 353 85 / o , g
9 5 5 T Sat. 9 ) 7 — & sat. [; sulphur odor from 23.5' to 25.0".
- A s
- - - . // - o
30 | 303 T 135 1 30 | 303 T 135 7
1 212 | ¢ Sat. 1 21 2| [qa Sat. [
L. . o
b et 268 0 170 Ir o
b - o000 Gray, fine SAND (A-3), with trace silt and - o
25 25.3 18.5 > > 3 4 2000 sulphur odor. 25 25.3 185 1 7 3 [ o
. . . Sat. [rs2e e . .| ... Sat. |0
.\\. . o000 .\.‘ A o
N 3t SNy :
20 203 T 235 TN 20 203 T 235 TN T T
6 1215 ... @27, . . Sat. Jss2a 188 250 EEECE 36._. Sat. |5 18.8 25.0

Boring Terminated at Elevation 18.8 ft in
SAND (COASTAL PLAIN)

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

Boring Terminated at Elevation 18.8 ft in
SAND (COASTAL PLAIN)

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




NCDOT BORE DOUBLE U4751_GEO_SWAL7.GPJ NC_DOT.GDT 3/27/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 11 OF 29

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW?7-7 STATION 13+01 OFFSET CL ALIGNMENT -NW7- 0 HR. 1.5| | BORING NO. NW?7-8 STATION 13+51 OFFSET CL ALIGNMENT -NW7- 0 HR. 34
COLLARELEV. 43.7ft TOTAL DEPTH 25.0 ft NORTHING 192,712 EASTING 2,353,025 24 HR. 0.7 | | COLLARELEV. 43.7 ft TOTAL DEPTH 25.0 ft NORTHING 192,748 EASTING 2,352,990 24 HR. 0.8

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

|DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/19/15

COMP. DATE 01/19/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/16/15

COMP. DATE 01/16/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/moll | Elev. ) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. |/voll &
45 | 45 |
437 00 v L 437 GROUND SURFACE 0.0 437 00 GROUND SURFACE 0.0
WOH[ T | T ||&g - - - C COASTAL PLAIN WOH| 1 | 2 ke‘ - COASTAL PLAIN
T M - Black and gray, silty fine SAND (A-2-4), - Black & gray, silty fine SAND (A-2-4), with
SN - with moderate organics (roots, wood \- trace organics (roots) from 0.4' to 1.5'.
40 40.2 35 T 3 3 N 39.9 fragments). 3.8 40 40.2 35 5 5 \
»26 W \ / 5 *11
A Gray-brown, silty fine SAND (A-2-4). A
- ®7 _ _________________ 19 - leer __ __ _____________ 79
-1 o000 Gray, fine SAND (A-3), with trace silt. A B Gray, fine SAND (A-3), with trace silt, trace
35 | 352 8.5 vé 7 7 / Sat oo2a 35 | 352 8.5 5 5 5 . Sat o organics from 18.5' to 20.0', and sulphur
_fe T at. foons Y 5 at 2 odor from 23.5' to 25.0".
o o000 A o
4 3t 7 :
30 | 302 T 135 " C booo 30 | 302 T 135 [ o
WOH| 2 | 3 +5_ — Sat. [sess 2 1 T é2 . Sat. [¢
P - o000 |- - o
[>o: cood | :
25 | 252 T 185 ," o booo 25 | 252 T 185 | o
WOH[ 2 2 ®. . .| ... ... Sat. [ceeg 1 1 2 . - .| .-..]|. Sat. |3
N bosd SNl :
0 0 0 of ~ o
i S HE Tl :
20 | 202 T 235 TS booo 20 | 202 T 235 S o
1343 ] 4 . [Tess. Sat. |33 187 25.0 0] 23] 43 966 Sat. |3 187 25.0

Boring Terminated at Elevation 18.7 ft in
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.2' = Surficial Organic Soils
2) Strata break in split spoon at a depth
of 3.8".

Boring Terminated at Elevation 18.7 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.4' = Surficial Organic Soils




NCDOT BORE DOUBLE U4751_GEO_SWAL7.GPJ NC_DOT.GDT 3/27/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 12 OF 29

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-9 STATION 14+01 OFFSET CL ALIGNMENT -NW7- 0 HR. 3.4 | | BORING NO. NW7-10 STATION 14+51 OFFSET CL ALIGNMENT -NW7- 0 HR. 3.3
COLLARELEV. 4338 ft TOTAL DEPTH 25.0 ft NORTHING 192,784 EASTING 2,352,955 24 HR. 0.8 | | COLLARELEV. 43.8ft TOTAL DEPTH 25.0 ft NORTHING 192,826 EASTING 2,352,928 24 HR. 0.7

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/16/15 COMP. DATE 01/16/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/16/15 COMP. DATE 01/16/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t [ 0.5t | [O 25 50 75 1001 | NO. [ /Mol 6| Elev @y DEPTH (ft) (ft) 0.5ft | 0.5t [ 0.5t | |O 25 50 75 100( | NO. |/voll 6
45 45
43 8 00 43.8 GROUND SURFACE 0.0 43 8 00 v L 438 GROUND SURFACE 0.0
1 2 2 Q . v COASTAL PLAIN 1 2 2 *4 .. N COASTAL PLAIN
N - M Black & gray, silty fine SAND (A-2-4), with N - M 41.8 Black & gray, silty fine SAND (A-2-4), __ _2.0]
40 403 a5 - \.\ - - trace organics (roots) from 0.1' to 1.5". 40 403 a5 - \\- - o _nl)d_erite&/ organic.
8 7 7 ‘,14 M 9 9 9 »is M Gray, silty fine SAND (A-2-4).
.. 7.
-,l- ®8_ ___ 10 -k Ry o S £(0)
L. 2559 Gray, fine SAND (A-3), with trace silt, - - 2559 Gray, fine SAND (A-3), with trace silt.
35 353 85 o 0 0 of \ s 35 353 85 o 0 0 of
5 7 5 . ‘19 . W SSSS sulphur odor from 23.5' to 25.0'. 5 5 5 ) f’m - w SSSS
- . o000 - o000
1- HF A HH
30 |_303 T 135 1- 30 |_303 T 135 /
WOHI 2 1 2 | rg” Sat. 229 21 2|2 |[es. Sat. 229
Il: ) 2000 I - 2000
P 5 . 2o
25 | 253 T 185 f c3aa 25 | 253 T 185 | c3aa
T2 3 |[é -1 Sat. fss2d 20 T3 | e Sat. f2e2d
N H b bosd
- - =N - - - - - 0 0 0 of ‘ - 0 0 0 of
~ 2000 2000
20 | 203 T 235 TN | baod 20 | 203 T 235 1 c3aa
6 18|34 A Sat. Joecol 188 25.0 2 2 5 & . .. Sat. Joecol 188 25.0

Boring Terminated at Elevation 18.8 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.1" = Surficial Organic Soils

Boring Terminated at Elevation 18.8 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.3' = Surficial Organic Soils
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BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-11 STATION 15+01 OFFSET CL ALIGNMENT -NW7- 0 HR. N/A| [ BORING NO. NW7-12 STATION 15+52 OFFSET CL ALIGNMENT -NW7- 0 HR. 4.0
COLLARELEV. 38.3ft TOTAL DEPTH 25.0 ft NORTHING 192,869 EASTING 2,352,903 24 HR. N/A| [ COLLARELEV. 43.8ft TOTAL DEPTH 25.0 ft NORTHING 192,913 EASTING 2,352,877 24 HR. 2.8

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/21/15

COMP. DATE 01/21/15

| SURFACE WATER DEPTH 0.3ft

DRILLER S. Davis

START DATE 01/21/15

COMP. DATE 01/21/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
) 05t | 0.5 | 05ft | |0 25 50 75 100 | No. Lol 6 | eev DEPTH M) ® 05t | 0.5 | 0.5t | |0 25 50 75 100 | No. | £l &
40 | 45
1 \ 4 WATER SURFACE (01/21/15) 438 1 00 43.8 GROUND SURFACE 00
383 T 00 : 5 : _ — _"_"_"”';\'L'EUWAL""_"_"_"_'M WOH 2 T ‘g — Y — . COASTAL PLAIN
4 *1. - at. Black and gray-brown, silty fine SAND O v 41.8 Black, fine sandy SILT (A-4), moderately 2.0
35 | 245 ] a5 \ e booo (A-2-4), with moderate amount of organics 40 |_403 35 O B I AR N A w5225 R organic. _ _ _ ___
7 3 7 . sat [oce | (grass, roots). 3 5 9 Qs w Gray-brown, silty fine SAND (A-2-4).
}? .- " leses | COASTAL PLAIN I oy
{--- b2 |_ _ _Gray, siltyfine SAND (A-2-4). | s\ e 68— 0
30 P poos Gray, fine SAND (A-3), with trace silt, trace 35 | 353 T a5 SRR U B oo Gray, fine SAND (A-3), with trace silt, trace
298 — 85 > > 1 1 oo organics (wood fragments) from 18.5' to T 1 10 | 10 ® Sat. 8232 organics (roots) from 13.5' to 20.0".
*3 - - Sat. [ez09 25.0', and sulphur odor from 23.5' to 25.0'. Ty 20 .- " Ress
- i S i
I - . a03 T 135 - .
25 | o481 135 oses 30 Rose
T2 2 |[& - sat. [353 WORI T T | g Sat. 3333
ML :ii - :ii
N :ii 1o H
2 SN :ii 25 | 252 T 185 - H
198 -L 185 o000 + 2000
< o000 WOH[ 1 2 0000
S M- e - Sat. 229 & - - Sat i3
AR B o000 T o000
r o000 N o000
15 | 1481 235 B N 5 20 2031238 40 “\ e
9 | 14 | 21 co | s - sat. a3 154 250 @13, Sat. [3239] 18.8 25.0

Boring Terminated at Elevation 13.3 ft in
SAND (COASTAL PLAIN)

NOTES:

1) Boring located in drainage ditch

Boring Terminated at Elevation 18.8 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.2' = Surficial Organic Soils
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BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-13 STATION 16+02 OFFSET CL ALIGNMENT -NW7- 0 HR. 4.6 | | BORING NO. NW7-14 STATION 16+52 OFFSET CL ALIGNMENT -NW7- 0 HR. 8.3
COLLARELEV. 4341t TOTAL DEPTH 25.0 ft NORTHING 192,956 EASTING 2,352,852 24 HR. 29| | COLLARELEV. 435ft TOTAL DEPTH 25.0 ft NORTHING 192,999 EASTING 2,352,826 24 HR. 2.3

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/21/15 COMP. DATE 01/21/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/21/15 COMP. DATE 01/21/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t [ 0.5t | [O 25 50 75 1001 | NO. [ /Mol 6| Elev @y DEPTH (ft) (ft) 0.5ft | 0.5t [ 0.5t | |O 25 50 75 100( | NO. |/voll 6
45 | 45 |
434 T 00 - 434 GROUND SURFACE 0.0 435 T 00 | 43.5 GROUND SURFACE 0.0
¥ WOH[ 2 | 2 |[&a M COASTAL PLAIN T WOH[ 1 [ 2 *3 T COASTAL PLAIN
T '\'\ - v 414 Black, fine sandy SILT (A-4), moderately ,_ _2.0 T o 415 1 Black, fine sandy SILT (A-4), moderately ,__ _2.0]
40 | 399 1 35 N N organic. _ _ _ _ _ _ 40 | 400 T 35 | S N IR IRt B I B -7 N organic. _ __ __ _
1 8 9 13 i )22 o w Gray-brown, silty fine SAND (A-2-4). 1 2 3 3 ‘6_ o Gray-brown, silty fine SAND (A-2-4).
1 I 1 \- - -
T - 4 _ __ ______________ g T - - ®5 _ _________________ 19
35 a1l as - 2/ N 5000 Gray, fine SAND (A-3), with trace silt and 35 50 T a5 A booe Gray, fine SAND (A-3), with trace silt and
9 vé 5 / 0000 trace organics (wood fragments) from 23.5' 5 5 5 Sat. bose trace organics (wood fragments) from 18.5'
T - -é13 Sat. 2029 to 25.0'. T : *“ : al 2ass to 25.0'.
T 1 5 T g 2o
T A soss I 7. soss
30 | 29091 135 / 03se 30 | 300 T 135 /
T WOH[ 2 | 2 #_ - Sat. [2333 1 WORE 111 ] g2 - Sat. fos:3
I pIl i I I o
25 | osoT 1ne Fo-o- - gt 25 | 250 ] 185 [ 23
1 WOH| 2 2 &4_ .. Sat. [ceeg + 1 2 2 & - - SEI
T N\ 3e T \ - - - :ii
-4 P 0 0 0 of 4 _\ - - . : : : :
1 SN 2000 4 A o000
20 | 199 1 235 \ 0339 20 | 200 T 235 \
S5 ]® o Sat. [ssee- 18.4 25.0 S BYS Sat. |33 185 25.0

Boring Terminated at Elevation 18.4 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.3' = Surficial Organic Soils

Boring Terminated at Elevation 18.5 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.2' = Surficial Organic Soils
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WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-15 STATION 17+01 OFFSET CL ALIGNMENT -NW7- 0 HR. 3.9
COLLARELEV. 43.2ft TOTAL DEPTH 25.0 ft NORTHING 193,042 EASTING 2,352,801 24 HR. 3.2

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-16 STATION 17+51 OFFSET CL ALIGNMENT -NW7- 0 HR. 3.6
COLLARELEV. 4238 ft TOTAL DEPTH 25.0 ft NORTHING 193,085 EASTING 2,352,776 24 HR. 25

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

|DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/22/15

COMP. DATE 01/22/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/22/15

COMP. DATE 01/22/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EV] ELEv [PEETH v o SOIL AND ROCK DESCRIPTION EV| ELEv [PEETH o SOIL AND ROCK DESCRIPTION
® | “@ [ @ [osf|osf|osfh]||0 25 50 75 100] | NO. |/voll 6 | ecev.my pepria) | | @ | ™ [osit| o5t | o5 |0 25 50 75 100 | NO. |/voill 6
45 45 |
a2 Too - o L S 432 GE%XQ'TD AIS_UPFE';’:*NCE 0.0 28 1 0o [ 428 GROUND SURFACE 0.0
5 . M , 2 | 3| 4 . M COASTAL PLAIN
40 *\. .. v 41.2 Black, fine sand}(f)rsglla_IiC(A—M, moderately _ _2.0] 40 *Z\ v 40.8 Black, fine sandy SILT (A-4), with trace ,_ _2.0]
397 35 e e organics (roots).
; 393 35 | 1 1~ | 1 71 11 |  [Fe @ — 2 N
2 4 B i *10 i w Gray-brown, silty fine SAND (A-2-4). 7 11 9 - '\.'20 W 38.3 Gray-brown, silty fine SAND (A-2-4). 45
e Y Gray, fine SAND (A-3), with trace silt.
B %2 _ _ _ _ ______________ 19 v
35 1 oooo Gray, fine SAND (A-3), with trace silt and 35 VR R 5 G ; e d
347 85 o000 \ ’ ray, silty fine SAND (A-2-4), with trace
6 6 5 - +11 - Sat. [s229 sulphur odor from 18.5' to 25.0. 343 8.5 5 5 3 -’/8 T e Sat organics from 13.5' to 15.0".
b it /-
30 - Rose 30 I
297 135 0000
! 0 0 0 of 293 135
WOH| 2 3 (5 Sat. [eooq 1 1 1 IQ/Z S
L HE o
| 2500 \\- - gt 268 ____ __ __ _ 170
25 | 2471185 / booo 25 243 T 185 ] booo Gray, fine SAND (A-3), with trace silt and
WOH| 1 2 & - Sat. [oooo > > 3 o sat. 22 sulphur odor.
- - 2229 5. . |eooo
\ 2500 2500
N B *\' 22
20 2500 20 2500
I 2 | [ e sat. 208 19371 225 A :ii
#19 Al Joeosl 182 25.0 3 2 ’ Qo . Sat. Jsssa 178 25.0

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

NOTES:
1) 0.0-0.1" = Surficial Organic Soils

Boring Terminated at Elevation 17.8 ft in
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.3' = Surficial Organic Soils
2) Strata break in split spoon at a depth
of 4.5'.
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22 NCDOT GEOTECHNICAL ENGINEERING UNIT
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BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-17 STATION 18+02 OFFSET CL ALIGNMENT -NW7- 0 HR. 2.5| | BORING NO. NW7-18 STATION 18+52 OFFSET CL ALIGNMENT -NW7- 0 HR. 44
COLLARELEV. 43.0ft TOTAL DEPTH 25.0 ft NORTHING 193,129 EASTING 2,352,750 24 HR. 2.0 | | COLLARELEV. 436 ft TOTAL DEPTH 25.0 ft NORTHING 193,171 EASTING 2,352,724 24 HR. 4.3

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/22/15 COMP. DATE 01/22/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/22/15 COMP. DATE 01/22/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EV] ELEv [PEETH \ 0 SOIL AND ROCK DESCRIPTION EV| ELEv [PEETH 0 SOIL AND ROCK DESCRIPTION
(UYR (f) | o.5ft | 0.5ft | 0.5ft | [0 25 50 75 100| | NoO. (UYR (f) | o.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | NoO.
(ft) i ) | MOI| G | ELEV. () DEPTH (ft) (ft) ] A ) MOI| G
45 | 45 |
T 436 + 00 I 43.6 GROUND SURFACE 0.0|
a0 loo L L1 430 GE%XQ'TD AIS_UPFE';’:NCE 00 T WOH[ 2 | 1 +—3 — W ~ COASTAL PLAIN
T k 41.0 Black, fine sandy SILT (A-4), with trace ,_ _2.0| T — Black, fine sand}(f)rSIIa_Iic(A—4), moderately
40 | g5+ 35 \ | N organics (roots). / 40 | 401 35 1 1 1 i v = N ganic. i
T R | Srav-brown to arav. siltv fine SAND (A-2-4) 1 2 - - — . .
1 6 8 8 S ’176 w C Gray-brown to gray, silty fine SAND (A-2-4). T 2 - - Sat. i Gray, fine sandy CLAY (A-7-5).
1 -y - L 1 B N e e %6 __ ____ T
35 + - - 35 | 251 T as . -\\- o T TR R Gray, siity fine SAND (A-2-4).
345 7T 85 7 — 7 9 10 . Sat
+ 5 4 | 3 P Sat. - + - w1 :
1 1. K 1 . // .
30 | Loet qas ,,"' C 30 | 301 T 135 ol : /7
T WOH| T | 2 ||gs- -~ |- -~--|-"--| -~ Sat. - T WOH lfz- Sat.
+ '| - 70 + - - b oee ____ _____________ 119
T e AT o — — s — —— — ] T |- - H Gray, fine SAND (A-3), with trace silt,
25 245 = 185 | Gray, fine SAND (A-3), with trace silt. 25 251 185 WoRT 3 o sulphur odor.
T 1 Sat. |
T[4 & :
1 S R R 1 N o
T 1 210 T ) _\\_ o
20 | Gray, silty fine SAND (A-2-4). 20 201 235 \ o
195 = 235 v, sty (A-2-4) 8 [ 11 | 13 N sat. |
Es 3 7 3 *f P e T [ Sat. 2%5.0 - - - -@24 i 18.6 250

Boring Terminated at Elevation 18.0 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.3' = Surficial Organic Soils

Boring Terminated at Elevation 18.6 ft in
SAND (COASTAL PLAIN)

NOTES:

1) Strata break in split spoon at a depth
of 4.6'.
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WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-19 STATION 19+02 OFFSET CL ALIGNMENT -NW7- 0 HR. 4.8
COLLARELEV. 43.8ft TOTAL DEPTH 25.0 ft NORTHING 193,214 EASTING 2,352,698 24 HR. 4.4

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-20 STATION 19+53 OFFSET CL ALIGNMENT -NW7- 0 HR. 4.4
COLLARELEV. 4341t TOTAL DEPTH 25.0 ft NORTHING 193,259 EASTING 2,352,675 24 HR. 3.8

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/22/15

COMP. DATE 01/22/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/22/15

COMP. DATE 01/22/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH o 25 5 5 100 v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o 2 5 s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ] A A NO. Moll G | ELEv. () DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft 3 ) NO. voll &
45 45 —
sas+ 00l L | 438 GE%XQITD AIS_UPFE';/:ﬁE 0.0 434 T 00 GROUND SURFACE 0.0
vy = = W 1 =+ - - -
+3 . 1 418 Black, fine sandy SILT (A-4), moderately _2.0] + WOH| 2 3 *5- - - w Black, fi ARglFéﬁ_I?L:IkL d | 2.0
[~ R organic B 1 /m T ook Ir(])(regsz«le::i]cywith sén;e)élr:)? eretel — =3
40 403 35 e Y 40 399 35 _ _ __organic, with some clay. |/
WOH|WOH[WOH| &5~ \ 4 Black.sify fine SAND (A-2-4), moderately T WOHR|WOR[WOH| & . h 4 COASTAL PLAIN
\‘ S Sat. organic, with some clay. T o Sat. Black, MUCK
N %8 10 + \- - 7.0
\. Gray, silty fine SAND (A-2-4), with trace \ T T Tan. Siltv fne SAND (Ao4) with strong |
35 353 85 TN 2 A ; 35 T T Tan, silty fine SAND (A-2-4), with strong
5 3 3 \'16 Sat organics (roots) from 13.5' to 15.0". 349 85 T 3 5 v sulphur odor from 13.5' to 20.0'.
- - - + 5- - Sat.
L I P
./! . 1 l- - -
30 303 135 y 30 299 .| 135 ,’- i
WOR|WOH| 1| & Sat. T WOH[WOH[ 1 ,’1_ } Sat.
| - 1 .-
|- vl %68 ____ ___ 179 1 || .
e o000 Gray, fine SAND (A-3), with trace silt and + - -
25 253 1 185 | boos sulphur odor. 25 | 2491 185 \
WOH|WOH[ 2 | |§7 - .. Sat. [toss P ' T WOH[ T | 2 | [es -
\ eooy ‘3 Sat.
\' i o500 T \ - 220
- o500 T \C gl 214 NE— 7 X(]
20 203 T 235 b o000 20 1909 1 o35 \ o000 Gray, fine SAND (A-3), with trace silt,
2 3 3 o000 o000 sulphur odor.
95 Sat. o222 18.8 25.0 4 | 5|6 3 Sat. [s20er 18.4 P 25.0

Boring Terminated at Elevation 18.8 ft in
SAND (COASTAL PLAIN)

NOTES:

Boring Terminated at Elevation 18.4 ft in
SAND (COASTAL PLAIN)

1) Small pond located beside boring on the
other side of berm
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BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-21 STATION 20+02 OFFSET CL ALIGNMENT -NW7- 0 HR. 3.7 | | BORING NO. NW7-22 STATION 20+52 OFFSET CL ALIGNMENT -NW7- 0 HR. 4.0
COLLARELEV. 44,0 ft TOTAL DEPTH 25.0 ft NORTHING 193,304 EASTING 2,352,654 24 HR. 24| | COLLARELEV. 444t TOTAL DEPTH 25.0 ft NORTHING 193,351 EASTING 2,352,637 24 HR. 2.6

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/23/15

COMP. DATE 01/23/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/23/15

COMP. DATE 01/23/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t [ 0.5t | [O 25 50 75 1001 | NO. [ /Mol 6| Elev @y DEPTH (ft) (ft) 0.5ft | 0.5t [ 0.5t | |O 25 50 75 100| [ NO. [ Aol &
45 45 44.4 GROUND SURFACE 04
44 0 00 [ 44.0 GROUND SURFACE 0.0) 247 0.0 = :
T T 2|3 . M ARTIFICIAL FILL I T332 *5: o M __ COASTAL PLAIN
1 AT \ 4 Black, fine sandy SILT (A-4), moderately ,__ _2.0 1 A \ 4 424 Black, fine sandy SILT (A-4), moderately 2.0
405 + 3= l. ... N organic, with some clay. / 409 L 35 [ _ ___organic, with some clay. _
40 - WOHRTWOHRT 1 ‘ Sat T T T COASTALPLAIN T 40 1 WOH[ 1 1 I‘ Sat. Gray-brown and tan to gray, silty fine SA'ND
4 \1, .. : Brown and black. MUCK 1 |- - - (A-2-4), sulphur odor from 8.5' to 20.0".
1 v 70 __ _ _ _ __ ____________ 19 1 ‘|: L
1 ... Tan, silty fine SAND (A-2-4). 359 8.5 .
355 T 85 \
35 T 4 4 3 ."Z — Sat. 35 T 3 2 2 -*4 — Sat.
-+ I - - - -+ I. - - .
1 I 209 1 135 [
305 T 135 - ottt
30 -+ WOR[WOH]| 1 #1 Sat. 30 + WOH[ 12 +o Sat.
T . 0 _______ T .
25 255 T 185 || - - Gray, fine SAND (A-3), with trace silt and a o5 259 185 .
+ WOH[ 1 5 - Sat. 0.2' thick layer of rrétl):y?rately organic silty T WOR|[ 1 0 41- : Sat.
1 V- 1 \. .
4 \ - - 20 _ 220 4 \- -
1 - - Gray, silty fine SAND (A-2-4), with trace 209 7235 .
205 T 235 \ : \
20 T 3 7 5 > Sat. organics. 250 20 WOH[ 2 3 | Les Sat. [ 194 2%5.0

Boring Terminated at Elevation 19.0 ft in
SAND (COASTAL PLAIN)

Boring Terminated at Elevation 19.4 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.2' = Surficial Organic Soils
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BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-23 STATION 21+02 OFFSET CL ALIGNMENT -NW7- 0 HR. 3.8 | | BORING NO. NW7-24 STATION 21+53 OFFSET CL ALIGNMENT -NW7- 0 HR. 26
COLLARELEV. 44.1ft TOTAL DEPTH 25.0 ft NORTHING 193,399 EASTING 2,352,622 24 HR. 2.8 | | COLLARELEV. 446 ft TOTAL DEPTH 25.0 ft NORTHING 193,448 EASTING 2,352,610 24 HR. 24

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 01/23/15 COMP. DATE 01/23/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/26/15 COMP. DATE 01/26/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
) 05t | 0.5 | 0.5t | |0 25 50 75 100 | No. Lol 6 | eev —— ) 05ft | 05t | 05t | |0 25 50 75 100 | No. | £l &
45 45
71T 00 44.1 GROUND SURFACE 04 00— GE%XQ'TD AIS_UPFE';’:‘SE 00
T T3]3 o m COASTAL PLAIN I _*z o TAL 20
1 L. v 421 _ Black, fine sandy SILT (A-4), with trace clay ,__ _2.0] 1 o Black anﬁ]?ray’ S"‘Vf”?e SAN? (A-2-4), 20
106 T as [ [ __and organics (roots, wood fragments).__ 411 ] 35 1 - — o i ace organkes (o0} =1 4
40 T 1 2 2 | H W L Gray-brown to tan, silty fine SAND (A-2-4), 40 N 2 2 3 | Lés \ an-brown, fine sancy (. 6).  —
+ ‘-4- - - - with sulphur odor from 8.5' to 25.0'. + |- - Black and gray to tan and gray, silty fine
1 e C T P SAND (A-2-4).
T B 361 1 85 [
356 + 85 ... - .-
35 - 5 7 3 _*7 sat r 35 T 3 3 2 _+
1 [ B 1 |-
1 oo N 311 ] 135 |- - -
306 4 135 - - -
30 =x WOR|WOR| 1 #1 sat. Fooe 30 T WOR[ 1 | 1 +q
I |- - C I [
T |- - N 261 | 185 I- -
256 7185 |~ r wor[wor| 1 |l -
25 + WOR|WOH| T | g— Sat. - 25 T p—
I .. C I Vo
1 - K 211 | 235 \\"
206 4 235 oo - 1313 -
20 -+ WOH| 2 2 &4 Sat. — 10,1 250 20 96 25.0

Boring Terminated at Elevation 19.1 ft in
SAND (COASTAL PLAIN)

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

Boring Terminated at Elevation 19.6 ft in
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.2' = Surficial Organic Soils
2) Strata break in split spoon at a depth
of 4.1".
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BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-25 STATION 22+03 OFFSET CL ALIGNMENT -NW7- 0 HR. 3.2 | | BORING NO. NW7-26 STATION 22+53 OFFSET CL ALIGNMENT -NW7- 0 HR. 2.8
COLLARELEV. 452 ft TOTAL DEPTH 25.0 ft NORTHING 193,497 EASTING 2,352,601 24 HR. 1.5| | COLLARELEV. 46.2ft TOTAL DEPTH 25.0 ft NORTHING 193,547 EASTING 2,352,595 24 HR. 24

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/26/15

COMP. DATE 01/26/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/26/15

COMP. DATE 01/26/15

| SURFACE WATER DEPTH N/A

eLev| DRIVE |pepThl  BLOW COUNT BLOWS PER FOOT savp. [ /] L eLev| DRIVE |pepThl  BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV O SOIL AND ROCK DESCRIPTION ELEV O SOIL AND ROCK DESCRIPTION
® | " ) [ osft | o5ft [ 05t | [0 25 50 75 100| | NoO. ® | " ) [ osft | o5ft [ 05t | |0 25 50 75 100{ | NoO.
(ft) i ) A MOI| G | ELEV. (ft) DEPTH (ft) (ft) i ) A Mol| G
50 50 |
46.2 0.0 [ 462 GROUND SURFACE 0.0
45 | 452 T 00 452 GROUND SURFACE 09 | 45 T 2 1 2 _*4' — W COASTAL PLAIN
2 3 3 . *10 . v COASTAL PLAIN T v Black to gray and brown, silty fine SAND
T W Black to tan and gray, silty fine SAND 497 a5 | (A-2-4), with trace organics (roots, wood
417 35 . (A-2-4), with trace organics (roots, wood 3 7 3 * ; Sat fragments) from 0.4' to 1.5".
2 2 3 ‘ ) Sat fragments) from 0.0' to 1.5' and trace clay o7 )
40 ps at. from 3.5'to 5.0'. 40 l,
b - .
[ 377 + 85 L.
K S - [ 2 1 2 +3 S Sat.
35 [ 28 Sat. 35 I' L
|- - e
I 327 4 135 |
317 = 135 WoRIWoRT R E N B B WOH| 1 1 |+2-- Sat.
30 ,1. T T T T Sat. 30 : T
| - - ..
| - - 277 + 185 II - -
267 + 185 WOR[WOH[ 1 .- Sat
I B P R I sat f '
25 4 at. 25 \
.. '\. ..
|- - 227 4 235 Voo
o e 1 5 I- - ! 2 3 [ Xh Sat. 21.2 25.0
[ X Sat. 20.2 25.0 Boring Terminated at Elevation 21.2 ft in

Boring Terminated at Elevation 20.2 ft in
SAND (COASTAL PLAIN)

SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.4' = Surficial Organic Soils
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BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-27 STATION 23+03 OFFSET CL ALIGNMENT -NW7- 0 HR. 3.5| | BORING NO. NW7-28 STATION 23+53 OFFSET CL ALIGNMENT -NW7- 0 HR. 1.5
COLLARELEV. 4509 ft TOTAL DEPTH 25.0 ft NORTHING 193,597 EASTING 2,352,591 24 HR. 1.9 | [ COLLARELEV. 46.1ft TOTAL DEPTH 25.0 ft NORTHING 193,647 EASTING 2,352,590 24 HR. 1.1

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/27/15 COMP. DATE 01/27/15 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 01/27/15 COMP. DATE 01/27/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
® 05t | 0.5 | 0.5t | |0 25 50 75 100 | No. Lol 6 | eev —— ) 05t | 0.5 | 0.5 | |0 25 50 75 100| | No. | ol 6
50 | 50 |
459 1 00 [ 459 GROUND SURFACE 0.0 461 1 00 [ 46.1 GROUND SURFACE 00
45 -+ LB —*9 v — COASTAL PLAIN 45 -+ WOHT 1 2 |les A AN YA . COASTALPLAIN 15
1 N B Black, brown, and gray, silty fine SAND 1 N w — 7] Black; siltyfine SAND (A-2-4), with little  f— —"]
w4 T ac K R L (A-2-4), with trace organics and roots from 126 + 35 N \ ___organics (roots, wood fragments).
I 5 5 7 . .&.1 5 W - 0.2'to 1.5 + 7 9 9 - wis Sat. Gray-brown to gray, silty fine SAND (A-2-4).
40 I 5 o 40 I Al
s YA L s . //.
T S L 376 + 85
374 85 /
+ 2127 |¢ sat. [ T 21212 e Sat.
35 I . L 35 I I -
| |
1 [ L 1 ..
224 T 135 - - 326 T+ 135 |- -
+ WOR|[WOH[ 1 ,'1- - Sat. - T WOH| 1 T s - Sat.
30 I I " 30 I [
1 . - 276 + 185 ||
274 T 185 (. r T .-
i WOH[ T [T | g3 ° Sat. (%] I WOHI 2 1 2 | sat
25 1 \ L 25 -+ !
4 |- - L 1 I
224 T 235 - r 226 3 235 L
T WOH 3 2 ‘5: Sat. B 20.9 25.0 T 2 2 2 *4 ) Sat. 211 25.0

Boring Terminated at Elevation 20.9 ft in
SAND (COASTAL PLAIN)

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

Boring Terminated at Elevation 21.1 ft in

SAND (COASTAL PLAIN)
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BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-29 STATION 24+03 OFFSET CL ALIGNMENT -NW7- 0 HR. 2.0 | | BORING NO. NW7-30 STATION 24+54 OFFSET CL ALIGNMENT -NW7- 0 HR. 1.8
COLLARELEV. 46.1ft TOTAL DEPTH 25.0 ft NORTHING 193,697 EASTING 2,352,592 24 HR. 0.9 | | COLLARELEV. 46.0ft TOTAL DEPTH 25.0 ft NORTHING 193,747 EASTING 2,352,597 24 HR. 1.1

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/27/15

COMP. DATE 01/27/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/27/15

COMP. DATE 01/27/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 25 50 75 100] | NO. | /voll 6 | ELev. @y DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | NO. |/voll &
50 | 50 |
41T aa [ 46.1 GROUND SURFACE 0.0 460 1 00 i GROUND SURFACE 0.0
45 T [WoRwoRI 2 [ A 4SS COASTAL PLAIN 15| |45 T 21313 [ & v COASTAL PLAIN
1 ... W - —‘——\ Black, silty fine SAND (A-2-4), with little — 1 ) ”:\_ N W Black-brown to gray-tan, silty fine SAND
426 + 35 Moo - \ _ _organics (roots, wood fragments). 425 1T 35 N (A-2-4).
T 2 2 7 -kg- - Sat. - Gray-brown, tan-gray & gray, silty fine T 9 13 14 .. .\.. .. Sat
1 - = SAND (A-2-4). 1 NN (O '
40 I \ . 40 T
) /
1 - L 1 -
376 T 85 S\t - 375 T 85 v
T S 7 6 o 5 Sat. - T 6 6 6 T e Sat.
35 1 i - 35 1 i
1 /.. i 1 /-
326 T 135 Lo- - 325 T 135 to-
T WOH[WOH| 1 | - - Sat. - T WOHIWOH| 2 | |5 - Sat.
30 I \C r 30 I \
4 \ L 4 [T 8 200 _ _ _ __ _ __ _________ 170
276 + 185 \ L L 275 + 185 | A poool Gray, fine SAND (A-3), with trace silt.
T 1 3 4 -*7 - Sat. - T 2 2 4 +6' © Sat. [sassf
25 I N r 25 1 - bossl
ik . L ik | I 0000,
226 F 235 oo - 225 T 235 I o000
T WOH] 1 s $4' ) Sat. [ 211 25.0 T WOH| 2 | 3 *5' ) Sat. [sese” 210 25.0

Boring Terminated at Elevation 21.1 ft in
SAND (COASTAL PLAIN)

Boring Terminated at Elevation 21.0 ft in
SAND (COASTAL PLAIN)
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BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-31 STATION 25+04 OFFSET CL ALIGNMENT -NW7- 0 HR. 0.1 BORING NO. NW7-32 STATION 25+53 OFFSET CL ALIGNMENT -NW7- 0 HR. 14
COLLARELEV. 4438 ft TOTAL DEPTH 25.0 ft NORTHING 193,796 EASTING 2,352,605 24 HR. 0.1 COLLARELEV. 456 ft TOTAL DEPTH 25.0 ft NORTHING 193,845 EASTING 2,352,615 24 HR. 0.1

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 01/27/15

COMP. DATE 01/27/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/28/15

COMP. DATE 01/28/15

| SURFACE WATER DEPTH 0.2ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/moll | Elev. ) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. |/voll &
45 44.8 GROUND SURFACE 0.0 50
118 00 2 3 7 _‘7 T W — COASTAL PLAIN T+
NN 428 Black, fine sandy SILT (A-4), with little ,_ _2.0] +
413 35 TNy _\\_ organics (roots, wood fragments). —+ GROUND SURFACE
6 [ 13 17 || """ " Taa ~ ~ “Brown fo gray, silty fine SAND (A-2°4). 456 + 00 456 0.0
40 w30 Sat. gray. sty (A-2-4) 45 =+ 213 3 | Fée COASTAL PLAIN
Y T | 43.6_ _ Black, silty CLAY (A-6), with trace fine sand __ _2.0]
o 421 T 35 N \ _and organics (roots, wood fragments). _
36.3 85 A 8 14 17 o )'3'1 ) Gray-brown to gray, silty fine SAND (A-2-4).
35 4 4 S ) fq o Sat. 40 I : )
4
o 1 I
1. .. 371 85 -
313 T 135 T 3 1.0 T 6 5 6 e
30 s Sat. 35 I h
-1\- i Veilgre  __ ___________ ___ 1y R -/- i
26.3 185 o §§§§ Gray, fine SAND (A-3), with trace silt. T 7 5 3 ‘5 .
25 3 4 4 ®3 Sat. § § § § 30 1 ]
-1 - oo + - R 86 _ . ___ 110
: | S §§§§ 274 T 185 |: Co §::: Gray, fine SAND (A-3), with trace silt.
213 T 235 ) 1 2 2 ‘\ Sat. lresd
3 6 4 - g - - 0000 =+ 4 - - - * foooo
20 L_&10 Sat. o222 108 250| |25 1 booo
Boring Terminated at Elevation 19.8 ft in 4 A - 2329
SAND (COASTAL PLAIN) + -y - - 2000
221 235 Ly . 2000
2151 . ;12- Sat. |33 206 25.0

NOTES:

Boring Terminated at Elevation 20.6 ft in
SAND (COASTAL PLAIN)

1) 0.0-0.2' = Surficial Organic Soils
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BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-33 STATION 26+04 OFFSET CL ALIGNMENT -NW7- 0 HR. 1.2 | | BORING NO. NW7-34 STATION 26+55 OFFSET CL ALIGNMENT -NW7- 0 HR. 1.9
COLLARELEV. 457 ft TOTAL DEPTH 25.0 ft NORTHING 193,894 EASTING 2,352,628 24 HR. 0.1 COLLARELEV. 43.7ft TOTAL DEPTH 25.0 ft NORTHING 193,940 EASTING 2,352,648 24 HR. 1.5

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/28/15

COMP. DATE 01/28/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/28/15

COMP. DATE 01/28/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 1001 | No. | Avoll o | ELev. ¢y DEPTH (i) (ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 100| [ NO. [ Aol &
50 45 L
37 4+ 0g 437 GROUND SURFACE 0.0
3 4 4 "8 .. v o COASTAL PLAIN
A - - mYm a7 Black, silty CLAY (A-6), with trace sand, ,__ _2.0|
45 457 00 45.7 GROUND SURFACE 0.0] 40 407 a5 - \\. _\\_ o _amj gg_anEs_(ro_oti)__ |
2 4 3 | H7 Sat. _ COASTAL PLAIN i 5 9 12 Sat Gray-brown to gray, silty fine SAND (A-2-4),
DR I 43.7 Black, silty CLAY (A-6), with trace fine ~ ,_ _2.0] - - #21 ' with trace organics (roots) from 3.5' to 5.0'.
429 a5 SN - - - m sand, and organics (roots, wood | - -/
8 79 | 21 R Sat \___ _ _ _fragments) e
40 - = i Gray-brown to gray, silty fine SAND (A-2-4). 35 | 352 T 85 : ',/ -
P 2 3 4 6 R *10 R Sat.
sz Les | o) 4 :/::'
Sat.
35 ) /1 5 30 | 302 T 135 1
. /./ . 1 2 2 ¢ Sat.
322 T 135 worl 2 5 7 II::
Sat.
%0 ?4 . 25 | 252 L1851 - 5 I
. ‘\3 . Sat.
222 T1as | . 5 [ ‘ :
Sat.
25 ?5' 20 | 202 T 235 1
I - 1 3 4 F YA N N Sat. |23 187 25.0
000 . F- Boring Terminated at Elevation 18.7 ft in
3 T2 & ot o - SAND (COASTAL PLAIN)

Boring Terminated at Elevation 20.7 ft in
SAND (COASTAL PLAIN)

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




NCDOT BORE DOUBLE U4751_GEO_SWAL7.GPJ NC_DOT.GDT 3/27/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 25 OF 29

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-35 STATION 88+90 OFFSET 75ftRT ALIGNMENT  -L- 0 HR. 1.5| | BORING NO. NW?7-36 STATION 89+45 OFFSET 77 ftRT ALIGNMENT  -L- 0 HR. 2.2
COLLARELEV. 422 ft TOTAL DEPTH 25.0 ft NORTHING 193,984 EASTING 2,352,671 24 HR. 1.5| | COLLARELEV. 422 ft TOTAL DEPTH 25.0 ft NORTHING 194,028 EASTING 2,352,694 24 HR. 1.9

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/28/15

COMP. DATE 01/28/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/29/15

COMP. DATE 01/29/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
) 05t | 0.5 | 0.5t | |0 25 50 75 100 | No. Lol 6 | eev —— ) 05t | 0.5 | 0.5 | |0 25 50 75 100| | No. | ol 6
45 | 45 |
42 2 00 [ 42.2 GROUND SURFACE 0.0) 42 2 00 GROUND SURFACE
T 22 (& v i COASTAL PLAIN 1 3| 3 & COASTAL PLAIN
40 N W] 402 Black, silty CLAY (A-6), with trace sand, _2.0] 40 S _____Black, fine sandy SILT (A4).
387 35 ANIN  _ _ _ _andorganics (roots). _ _ _ _J 387 35 N - - Gray-brown to tan & gray, fine SAND
2 7 13 - 20 - Sat. Gray-brown to gray, silty fine SAND (A-2-4). 2 8 13 - .)21 - Sat. (A-2-4).
35 A 35 I
337 + 85 --/’- 337 + 85 /-
S ] e sat. 3132 || e - Sat.
- . r -
30 'J/ - 20 I
287 135 } - 287 135 ...
WOHI 11 2 | |gs- Sat. WOH| T | 1 *2 Ll sat
P - 2
= L 25 -
237 + 185 l- - 237 + 185 |
WOH 2 [ 1 | |43~ Sat. T 2 [ 3 #5. L sat
I - I
20 I 20 ’ '
1
187 + 235 L. 187 + 235 [
T1 213 |lés - Sat. 172 25,0 WOH| 1 | 3 | |g4- Sat.

Boring Terminated at Elevation 17.2 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.3' = Surficial Organic Soils

Boring Terminated at Elevation 17.2 ft in
SAND (COASTAL PLAIN)

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




NCDOT BORE DOUBLE U4751_GEO_SWAL7.GPJ NC_DOT.GDT 3/27/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 26 OF 29

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-37 STATION 89+99 OFFSET 77 ftRT ALIGNMENT  -L- 0 HR. 1.9 | | BORING NO. NW?7-38 STATION 90+54 OFFSET 77 ftRT ALIGNMENT  -L- 0 HR. 1.3
COLLARELEV. 42.1ft TOTAL DEPTH 25.0 ft NORTHING 194,073 EASTING 2,352,717 24 HR. 1.9 | [ COLLARELEV. 424 ft TOTAL DEPTH 24.9 ft NORTHING 194,116 EASTING 2,352,743 24 HR. 1.2

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/29/15

COMP. DATE 01/29/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 01/29/15

COMP. DATE 01/29/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 0.5t | 05t | 0.5 | |0 25 50 75 100 | NO. | Aol 6 | eev DEPTH (1) M 0.5t | 05t | 0.5 | |0 25 50 75 100 | No. | Aol 6
45 | 45 |
421 1 00 [ 4241 GROUND SURFACE 0.0 424 T 00 - 424 GROUND SURFACE 0.0
T I I *6_ — T COASTAL PLAIN i WOH[ 2 [ 2 ¥4j o \ 4 COASTAL PLAIN
40 1 [ 401 _ Black, fine sandy SILT (A-4). 20 | 40 I W Black to gray-brown, silty fine SAND
386 + 35 Ao - Gray-brown, silty fine SAND (A-2-4), 390 34 1 (A'2'4¥' with tr?ceforgaglﬁlst(r%o(t;, wood
+ 3 4 5 -&9- - W 574 moderately organic. 50 + 2 3 3 & Sat. ragments) from 0.1 to 5.0'.
1 o [~ 7 7 Graytanto gray, siity fine SAND (A-2-4), ~ | T : i
35 1 | | with trace organics from 18.5' to 25.0'. 35 1 ;
336 + 85 . - 34.0 1 84 ;-
T T3 2 +5- - Sat, fisnt 1 2 | 2] 2 +4. Sat.
30 I P C 30 I I
290 | 134 !
286 + 135 -
T WoR———= +3 e sot. AL T WOR|[WOH| 1 41_ o Sat.
25 I '| C 25 I
24 0 184
236 T 185 - L ;
1 213 ]2 &5' Sat, foent 1 WOR|WOR|WOH| g’ sat
I \. . i I \oo
20 I \,‘ B 20 1 \
1 . L 190 | 234 (U
186 235
T sS4 s ¥ 10 " Sat. 174 25.0 WOR| 2 | ¢ & - Sat. | 17.5 24.9

Boring Terminated at Elevation 17.1 ft in
SAND (COASTAL PLAIN)

Boring Terminated at Elevation 17.5 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.1" = Surficial Organic Soils
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22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 27 OF 29

BORELOG REPORT
WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST D. Racey WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft) [ | SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right GROUND WTR (ft)
BORING NO. NW7-39 STATION 90+98 OFFSET 77 ftRT ALIGNMENT  -L- 0 HR. 2.6 | | BORING NO. NW7-40 STATION 91+62 OFFSET 77 ftRT ALIGNMENT  -L- 0 HR. 3.6
COLLARELEV. 42.1ft TOTAL DEPTH 25.0 ft NORTHING 194,150 EASTING 2,352,766 24 HR. 2.2 | | COLLARELEV. 43.9ft TOTAL DEPTH 25.0 ft NORTHING 194,197 EASTING 2,352,802 24 HR. 34

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/29/15

COMP. DATE 01/29/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/29/15

COMP. DATE 01/29/15

| SURFACE WATER DEPTH N/A

ELEV| TR\ [DEPTH_BLOW COUNT BLOWS PERFOOT s W/ SOIL AND ROCK DESCRIPTION ELEV| 2R\ [DEPTH_BLOW COUNT BLOWS PER FOOT SAMP: 5 SOIL AND ROCK DESCRIPTION
® 1 “@ | @ |osft|ost|ost| |0 25 50 75 100] | NO. |/voll 6 | ecev.my pepria) | | @ | ™ [osit| o5t | o5 |0 25 50 75 100 | NO. |/voill 6
45 | 45
1 439 00 GROUND SURFACE
4 L 1 2 4 4 * . w COASTAL PLAIN
42.1 0.0 WORT— > W 421 GE%X;PAIS.UPFI{.Z}\ICE 00 1S P Black to gray-brown and gray, silty fine
40 T ‘\3 o \ 4 L Black, silty fine SAND (A-2-4), with trace 40 | 404 T 35 /- v SAND (A-2-4), with trace organics (foots)
A4 L , Silt ) == 3 1 5 / Sat from 0.1' to 1.5 and from 18.5' to 20.0'.
286 1+ a5 A | 386 organics (roots, wood fragments). 3. 4 *3 .. .
T 5 6 7 - -\,'13- Sat. 37.1 Gray-brown, silty fine SAND (A-2-4), 5.0 T I
T Syl - — _ _ _ _moderately organic. _ _ _ |7~ | T (1
35 T T, B Gray, silty fine SAND (A-2-4), with trace 35 354 T 85 |
T 4 B organics (roots) from 18.5' to 25.0'. T 2 2 3 5 Sat.
336 + 85 -/- - T 9. .
+ 2 2] 4 # Sat. - T [ -
1 L | 1 I
30 T [ B 30 |-304 T 135 |-
T — -+ 2 | 1] 2
286 + 135 |- - - + . Sat.
i S e sat fiT I I
T B 254 T 185 -
25 —+ ! — 25 =+ [WOR[WOR| 1 ‘|1 Sat.
236 + 185 - T .-
i T2 e sat. [T I \
20 T V- B 20 204 T 235 [
186 + 235 Voo n 1 I o5 Sat. |
I 1 3 4 ; - Sat | Boring Terminated at Elevation 18.9 ft in
7 - 17.1 25.0 SAND (COASTAL PLAIN)

Boring Terminated at Elevation 17.1 ft in
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.2' = Surficial Organic Soils
2) Boring offset to top of ditch.

NOTES:
1) 0.0-0.1" = Surficial Organic Soils
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WBS 40191.1.2 | TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST D. Racey

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right

BORING NO. NW7-41 STATION 92+15 OFFSET 77 ftRT ALIGNMENT  -L-

COLLARELEV. 44.0ft TOTAL DEPTH 25.0 ft NORTHING 194,235 EASTING 2,352,834

GROUND WTR (ft)
0 HR. 4.1
24 HR. FIAD

SITE DESCRIPTION SR 1409 (Military Cutoff Road) to US 17 in Wilmington - Noise Wall 7 at -L- Station 71+50 Right

BORING NO. NW7-42 STATION 92+53 OFFSET 88 ft RT ALIGNMENT  -L-

COLLARELEV. 4351t TOTAL DEPTH 25.0 ft NORTHING 194,256 EASTING 2,352,867

GROUND WTR (ft)
0 HR. 4.0
24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 75% 01/17/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 01/30/15

COMP. DATE 01/30/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 01/30/15

COMP. DATE 01/30/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o 2 5 s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100/ | NO. | /moi| 6 | Elev.@ DEPTH () (ft) 0.5ft | 0.5ft | 0.5ft . | | NO. | /wmol| 6
45 | 45 -
240 | 00 44.0 GROUND SURFACE 0.0 45 1 00 GROUND SURFACE 0.0
1 2 [ 4] 686 ] +10 ] W L COASTAL PLAIN T 2 [ 5 | 6 S W COASTAL PLAIN
1 L. L Gray-brown to tan and gray, silty fine SAND 1S B A Black to tan-gray, silty fine SAND (A-2-4),
40 L 405 T 35 Y <7 L (A-2-4¥, with tficeforgaglﬁlst(r(;ogv wood 20 | 400 T 35 - - V4 with trace organics (roots, wood fragments)
o 5[4 | 4 | WA ragments) from 0.1 to 1.5'. T ———t— *‘3 — YA from 0.1'to 1.5'.
1 L L 1 .
1 A L I \ o
1 - L + A
35 | 355 F 85 | - s \I o 35 | 350 | 85 \
T - r“ Sat. B 1 4 5 5 . ‘.10 Sat.
1 - L 1 el
05 + 135 I.. L 1 1o
% 1 A i 30 | 300 T 135 /
+ WORIWOH| T | & Sat. A T WOR|[WOH[ 1 . Sat.
1 | - L 1 .
+4 I - - +4 I - e e
25 |-255 T 185 | C 25 | 750 T 185 |-
T WOR|WOH| 1 o Sat. i T WOR[WOH[ 1 *1_ Sat.
1 \. . | 1 ..
1 |- - L 1 |-
o0 |205 T 235 \- - o 20 | 200 T 235 l-
—+ WOR]| 1 3 (Y] Sat. 19.0 25.0 WOR]| 1 2 *3 . Sat. [:: 25.0

Boring Terminated at Elevation 19.0 ft in
SAND (COASTAL PLAIN)

NOTES:
1) 0.0-0.1" = Surficial Organic Soils

Boring Terminated at Elevation 18.5 ft in
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.1" = Surficial Organic Soils
2) Boring offset beside driveway.
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Photograph No. 3: View looking North alon proposed Miliary utoff Road — Proposed 7 on right
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Photograph No. 2: View looking South along proposed Military Cutoff Road — Proposed NW7 on left Photograph No. 4: View looking Northeast toward Proposed NW7

Project 40191.1.2 TIP U-4751 March 2015
SR 1409 (Military Cutoff Road) to US 17 in Wilmington — Noise Wall 7 New Hanover County, North Carolina
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY NEW HANOVER
PROJECT DESCRIPTION _SR 1409 (MILITARY CUTOFF
ROAD) TO US 17 IN WILMINGTON

SITE DESCRIPTION NOISE WALL 8 AT -L- STA.
93+00 LEFT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET TOTAL

N.C. U-475]1 1|4

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TQ 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 TQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

PERSONNEL
M. BAHIRADHAN

J. WHITT

S. BUCHANAN

MIDATLANTIC DR.

INVESTIGATED BY _ M- BAHIRADHAN

CHECKED BY _ M. BAHIRADHAN

oaTe _APRIL 2015
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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.

U-4751 2 OF 4

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ 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

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

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

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

ANGUL AR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ——————— ROCK (WR) 1@ BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS OFGANIC MATERIALS MINERALOGICAL COMPQOSITION pE—— FINE 70 COARSE GRATN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS, (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
a3 | a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP S TALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN R
CLASS. A-2-4|A-2-5|A-2-6 [a-2-7 ) COMPRESSIBILITY :gg;c(':gm LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMB0L ;;;;.;g:g VODERATELY COMPRESSIBLE <3 s0 COASTAL PLAIN COASTAL PLAIN' SEDIVENTS CEMENTED TNTO ROCK. BUT VWAV NOT VIELD ol
BRI Ry Y =3- . CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG = B HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS @ PERCENTAGE.
2 P HELL L ETC.
10 PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.z?a GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
" ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER ~
MATERIAL TRACE OF ORGANIC MATTER 2 - 37 3- 57 TRACE 1- 107 HAMMER IF CRYSTALLINE. %PWOLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 10 - 207 .
PASSING *4
LITILE OR HIGHLY ORGANIC > 107 > 20% HIGHL Y 357 AND ABOVE v SLL YSTALS ON A BROKEN SPECIMEN FACE L v oW LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 MX NP (10 Mx |18 Mx | 1M | 11 MN [ 10 Mx |18 Mx| 10 MN [ 1My VODERATE HIGHLY g g - OF A CRYSTALLINE NATURE. . -
GROUP INDEX ] ) [} amx |8 M |12 ux|16 Mx|No Mx AMOUNTS OF eréc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO % n-sf Aiffg’fo’“m?: ::O“fJE”:EP ::;‘i:tﬂ"g T"F:‘E'C;‘R;:TES;E“AS BEEN DISPLACEMENT OF THE
AL T1PEs |STONE Fraga. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. [N GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MaJoR | GRaveL, axo | 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.
aTERIALS | sanp | SAND | GRAVEL AND SND SoLs Sous Y _ 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
pr— P Zeu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA ™MoD.) GRANITOID ROCKS, F:405‘:“ ':E;DSPARS zns DULL AND DLSC%LQ[RED. sorg.: ssr;%véNg}:v; :og;M:::,ED PARENT MATERIAL.
A5 SUBGRADE EXCELLENT T0 G000 FAIR TO POOR POOR POOR | UNSUITABLE o= SPRING OR SEEP 3?';',; fgggg ;’ggi HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PLOF A-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?::‘;m" (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH 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 eSS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23925 pIp & 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/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL @3;; 4T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 2 10 3 wa CONE PENE TROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA ARTIFICIAL FILL (AF) OTHER RAINAGE.
(NONE.CIO..'{ESWE, DENSE 30 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY  INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = == INFERRED SOIL BOUNDARY ‘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 SOF T 2710 4 2.25 T0 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 199 BPF | ReSIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4108 2.5 10 1.0 S77=777= 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 81015 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 270 4 v rae? ALLUVIAL SOIL BOUNDARY A mgﬁg’fsgﬁ‘m (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 30 >4
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
p——— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 (3] 200 270 UNDERCUT UNCLASSIFIED EXCAVATION - e UNCLASS XCAV, - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
EXCAVATION £l UNSUITABLE WASTE s ACCEPTABLE, BUT NOT TO BE _—
OPENING (MM) 476 200 042 @25 0075 0.053 SHALLOW ) UNCLASSIFIED EXCAVATION USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED FT‘E"EA;I'E‘:JED'-ILGT*O‘LNSg':g?ggfr:”;: l:: %::;SSEDE:OT;?;- THAT HAS BEEN EMPLACED PARALLEL TO
NN - EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. 2
BOULDER COBBLE CRAVEL o eone SILT CLAY UNDERCUT AN accepraace occrapaaLe nock SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(BLDR.) (CoB.) (GR.) SAND SAND (SL.) (L) MODERATELY ~CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE
(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 385 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ 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 1S PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @. FOOT PER 6@ 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 | CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . py aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
ATURAT N Y WET. USUA DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
- - Y : VERY . Y - . - 3 - 2 T OF “ROCK SECMENTE HTTHIN A-CTRA
anaTED i ARl fresda © 7 VoID RaTI0 30. - SanD. SANOY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL. - SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LI0UID LIMIT oSS - F FER L SLIGHTLY SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T 0SS. - FOSSILIFEROUS SLL - 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
RAPNGE - WET -0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: B-12, N 194319.9492, E 2352785.5298, EL 42.7I"
el L rastic f. - HoAY v Ve namio TERM SPACING IERY THICKNESS BL-I3, N 195088.0139, E_2353453.0688, EL 41.90"
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET - "
o | ot worsrune - MOIST - 09 SOLID: AT OR NEAR OPTIMUM MOISTURE ven AR yeRy IyIcKLY 8 s BL-14, N 195848.7733, E_2353849.147l, EL 4L.54ELEVATION: FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 1.5 FEET NOTES:
T [] cme-asc [] cav sits automatic [ | ManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED .03 - @.16 FEET NOTES:
- DRY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - .83 FEET NM = NOT MEASURED
ATTAIN OPTIMUM MOISTURE [] cess [[] & continuous FLIGHT AuceR pr—— THINLY LAMINATED < 0.008 FEET
g R . .
PLASTICITY [] & HoLLow aucers e [+ INDURATION
PLASTICITY INDEX (PD) DRY STRENGTH [ cve-ss0 [] waro Facep Fincer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
e —— v RUBBING WITH FINGER FREES NUMEROUS GRAINS:
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene srear TeST S cosive [] w/ eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [[] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HicH [] portasLE HoIsT TRICONE _ 2.9 *STEEL TEETH | [ p augen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR D TRICONE GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-

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

GRAY),

CME 45B

GEOPROBE

* TUNG.-CARB.
CORE BIT
DSAII23 CPT

SOUNDING ROD
VANE SHEAR TEST

(/N

INDURATED DIFFICULT TO BREAK WITH HAMMER.
SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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APPENDIX |

Mid-Atlantic Drilling Inc

COMMENT: Schnabel

CONE ID: DSA1123

LOCATION: Wilmington N.C.

JOB NUMBER: U4751

TEST DATE: 1/20/2015 12:11:09 PM
NW

SHEET NO. 1 OF 5
40191 (U-4751)
NEW HANOVER COUNTY

Depth
(ft)

Mid-Atlantic Drilling Inc

COMMENT: Schnabel

CONE ID: DSA1123

LOCATION: Wilmington N.C.

JOB NUMBER: U4751

TEST DATE: 1/20/2015 11:44:02 AM
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SHEET NO. 2 OF 5
40191 (U-4751)

APPENDIX | NEW HANOVER COUNTY
Mid-Atlantic Drilling Inc Mid-Atlantic Drilling Inc
COMMENT: Schnabel COMMENT: Schnabel
CONE ID: DSA1123 CONE ID: DSA1123
LOCATION: Wilmington N.C. LOCATION: Wilmington N.C.
JOB NUMBER: U4751 JOB NUMBER: U4751
TEST DATE: 1/20/2015 11:07:05 AM TEST DATE: 1/20/2015 10:46:35 AM
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Depth Tip Friction Friction Ratio (Qc) Pressure U2 SPT N* COMMENTS Depth Tip Friction Friction Ratio (Qt) Pressure U2 SPT N* COMMENTS
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SHEET NO. 3 OF 5

40191 (U-4751)

NEW HANOVER COUNTY

Mid-Atlantic Drilling Inc

COMMENT: Schnabel

CONE ID: DSA1123

LOCATION: Wilmington N.C.

JOB NUMBER: U4751

TEST DATE: 1/20/2015 4:01:25 PM

APPENDIX |
Mid-Atlantic Drilling Inc
COMMENT: Schnabel
CONE ID: DSA1123
LOCATION: Wilmington N.C.
JOB NUMBER: U4751
TEST DATE: 1/20/2015 10:28:02 AM
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Depth Tip Friction Friction Ratio (Qt) Pressure U2 SPT N* COMMENTS
TSF TSF Fs/Qt (%) PSI 60% Hammer
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TSF TSF Fs/Qt (%) PSI 60% Hammer
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SHEET NO. 4 OF 5
40191 (U-4751)
NEW HANOVER COUNTY

APPENDIX |

Mid-Atlantic Drilling Inc Mid-Atlantic Drilling Inc
COMMENT: Schnabel COMMENT: Schnabel
CONE ID: DSA1123 CONE ID: DSA1123
LOCATION: Wilmington N.C. LOCATION: Wilmington N.C.
JOB NUMBER: U4751 JOB NUMBER: U4751
TEST DATE: 1/20/2015 10:01:27 AM TEST DATE: 1/20/2015 9:43:15 AM
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Depth Tip Friction Friction Ratio (Qt) Pressure U2 SPT N* COMMENTS Depth Tip Friction Friction Ratio (Qt) Pressure U2 SPT N* COMMENTS
SF TSF Fs/Qt (%) Sl 60% Hammer TSF TSF Fs/Qt (%) PSI 60% Hammer
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SHEET NO. 5 OF 5
40191 (U-4751)

APPENDIX | NEW HANOVER COUNTY
Mid-Atlantic Drilling Inc Mid-Atlantic Drilling Inc
COMMENT: Schnabel COMMENT: Schnabel
CONE ID: DSA1123 CONE ID: DSA1123
LOCATION: Wilmington N.C. LOCATION: Wilmington N.C.
JOB NUMBER: U4751 JOB NUMBER: U4751
TEST DATE: 1/20/2015 9:20:20 AM TEST DATE: 1/20/2015 8:36:29 AM
NW8-17 NW8-19
Depth Tip Friction Friction Ratio (Qt) Pressure U2 SPT N* COMMENTS Depth Tip Friction Friction Ratio (Qt) Pressure U2 SPT N* COMMENTS
TSF TSF Fs/Qt (%) PSI 60% Hammer TSF TSF Fs/Qt (%) PSI 60% Hammer
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U-4751

REFERENCE

40191

T

PROJEC

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET TOTAL

STATE OF NORTH CAROLINA N.C. U-4751 1|5

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
CONTENTS GEOTECHNICAL ENGINEERING UNIT CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
w MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY

TITLE SHEET PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY
LEGEND BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (3I9) T0T-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD

|
2
3 SITE PLAN BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.
4
5

WALL ENVELOPE GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
BORE LOG REPORTS 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

COUNTY _NEW HANOVER SOL MOISTURE CONDITIONS WAY VARY CONSIDERABLY WITH TWE ACCORDNG TO CLMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.
PROJECT DESCRIPTION SR 1409 (MILITARY CUTOFF ;;E BIE;‘DE; ogN com':?;c;on |Ns C(?U;EI%NED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
IMINARY ONLY AND IN MANY CASES THE FINAL D T RE DIFFERENT. FOR
ROAD ) TO US 17 IN WILMINGTON ANDLCONSTRUCT';ON PURPOSES, REFER TO THE COhSTSSI(?:‘IOEFPfIkSSAAIEDDIIJOCEUIESNTS ?=0ngmf
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
THE BIODER OR CONTRACTOR 1S CAUTIONED T0 MAKE SLCH NDEPENDENT SUBSURFAGE WVESTIOATIONS
SlTE DES CR|PT| ON NOISE W. A LL 9 AT —I- 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

STA. 93 + 50 RIGHT THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

APPENDIX 1 PERSONNEL
CPT LOGS SHEET 1-2 M. BAHIRADHAN
J. WHITT
S. BUCHANAN

MID-ATLANTIC DR.

INVESTIGATED BY _ M- BAHIRADHAN

DRAWN BY _S: BUCHANAN

CHECKED BY _ M. BAHIRADHAN

OATE _ MAY 2015
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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.

U-4751 2 OF 5

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ 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

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

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

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

CME-45B

" TUNG.-CARB.
CORE BIT

SOUNDING ROD

INDURATED DIFFICULT TO BREAK WITH HAMMER.

ANGUL AR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ——————— ROCK (WR) 1@ BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MATERIALS MINERAL OGICAL_COMPOSITION CRYSTALLINE FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS, (< 357 PASSING *200) (> 357 PASSING *200) ORGANIC L MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook @ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
=) = wa [ a5 [ [ A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP i NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. A-2-4|A-2-5|A-2-6 [a-2-7 o COMPRESSIBILITY o SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYvBoL ;:’:;,2’.;.::; SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R e e M g MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 ;scspo)msnmnv ROCK [ : I g:ELEE;gggL.E {ncocx TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
10 PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
)
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
200 ORGANIC MATERIAL SQILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
MATERIAL TRACE OF ORGANIC MATTER 2 - 37 3- 57 TRACE 1- 107 HAMMER IF CRYSTALLINE. %PWOLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 10 - 207 .
PASSING *4 g
ss',:f 0 _ L0 wx| 41w 42 wx| 41w | 40 e | 41 | 40 x| a1 SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% (VVEZLS)"'G“T zgsg,gﬁgszz“;va;gig:' ;'E'E'érlagf'f?:&n'simi ;g:g:;?“;oitoﬁlJ:gNUﬁ;:; ﬁ:;;'éfsm_';wgpﬁg DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR HIGHLY ORGANIC > 10% > 20% HIGHL Y 357 AND ABOVE - : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 MX NP (10 Mx |18 Mx | 1M | 11 MN [ 10 Mx |18 Mx| 10 MN [ 1My VODERATE HIGHLY OF A CRYSTALLINE NATURE. .
GROUP INOEX ] 0 ] amc |8 mx 12 mx[16 mx o mx AMOUNTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC SOLLS o TS MY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. L FEL
OF MaJon | craveL, o | FNE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
aTERIALS | sanp | SAND | GRAVEL AND SND SoLs Sous Y _ 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
v (MOD.) RANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
CEN. RATING 1T FAIR T0 POOR FAIR TO | poog | uNsulTeBLE = PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA . gun.:jl soouNo UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED =
45 SUBCRADE EXCELLENT T0 GOOD I POOR L OJUIIl— DuLL SO o FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
SPRING OR SEEP .
PLOF A-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?::‘;m" (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH 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 eSS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23925 pIp & 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/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL @3;; 4T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. ==
GRANULAR MEDIUM DENSE 2 10 3 W ARTIFICIAL FILL (4F) OTHER CONE. PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA L FILL (AF) OTHI ALLY ATES POOR AERATION AND LACK OF RAINAGE.
(NONE.CIO..'{ESWE, DENSE 30 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY  INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = == INFERRED SOIL BOUNDARY ‘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 SOF T 2710 4 2.25 T0 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 199 BPF | ReSIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 0.5 10 1.0 S77=777= 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 81015 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:A:;IFF 15 >ng30 2 :04 4 Tt ALLUVIAL SOIL BOUNDARY ARSI AN O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
S IED ExCATATION peS——— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 (3] 200 270 UNDERCUT UNCL - e - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
EXCAVATION £l UNSUITABLE WASTE «"s ACCEPTABLE, BUT NOT TO BE =
OPENING (MM) 476 200 042 @25 0075 0.053 SHALLOW S UNCLASSIFIED Excavarion USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED FT‘E"EA;I'E‘:JED'-ILGT*O‘LNSg':g?ggfr:”;: l:: %::;SSEDE:OT;?;- THAT HAS BEEN EMPLACED PARALLEL TO
COARSE FINE - - EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. 2
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK
BLOR) ey R SAND SAND e g 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 SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ 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 1S PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @. FOOT PER 6@ 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 CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . py aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED USUALLY LIQUID; VERY WET, USUALLY o o Ratip IO TEST 28R '5233"31135 % o PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
y . © 7 VoID RaTI0 . ' SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL. - SILT,SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LIGUID LIMIT F0SS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T g . FINGERNAIL. TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
R?PNI?E - WET -0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-12, N 194319.9492, E 2352785.5298
PLL | PLASTIC LIMIT HI. - 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 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 42.7I FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 1.5 FEET NOTES:
T [] cme-asc [] cav sits automatic [ | ManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED .03 - @.16 FEET NOTES:
- DRY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - .83 FEET NM = NOT MEASURED
ATTAIN OPTIMUM MOISTURE [] cess [[] & continuous FLIGHT AuceR pr—— THINLY LAMINATED < 0.008 FEET
PLASTICITY [] & HoLLow aucers g O~ INDURATION
CME-550 HARD FACED FINGER BITS FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
FLASTICITL NOEX D DRI S IREH L RUBBING WITH FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH :
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene srear TeST S casme [] w eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [[] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HicH [] portasLE HoIsT TRICONE _ 2.9 *STEEL TEETH | [ p augen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR D TRICONE GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-

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

GRAY),

GEOPROBE

DASII23 CPT

VANE SHEAR TEST

(/N

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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ROADWAY DESIGN HYDRAULICS
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\BEGIN NOISE_WALL-9'
-NW9-: STA.10+00.00
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80 L S S R = -L- STA93+26/9 (9353 RT) | A SR A SR END NOISE_ WaLL -3

-NW9-_STA.14+65.00 :
-L- STA.97+8I/5 (64.50° RT)
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NCDOT BORE DOUBLE U4751_GEO_SWAL9.GPJ NC_DOT.GDT 4/17/15

( (O /= NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 5 OF 5
\) BORELOG REPORT
WBS 40191 |TIP U-4751 |COUNTY NEW HANOVER |GEOLOGIST Whitt, J. W. WBS 40191 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST Whitt, J. W.

SITE DESCRIPTION SOUND BARRIER WALL #9, SR 1409 (MILITARY CUTOFF ROAD) TO US 17 IN WILMINGTON

GROUND WTR (ft)

SITE DESCRIPTION SOUND BARRIER WALL #9, SR 1409 (MILITARY CUTOFF ROAD) TO US 17 IN WILMINGTON

GROUND WTR (ft)

Loose Sand

BORING NO. NW9-6 STATION 98+36 OFFSET 61 ftRT ALIGNMENT -L- 0 HR. 3.2 BORING NO. NW9-7 STATION 99+29 OFFSET 73ftRT ALIGNMENT -L- 0 HR. NM
COLLAR ELEV. 4391t TOTAL DEPTH 20.0 ft NORTHING 194,715 EASTING 2,353,229 24 HR. 3.2 COLLAR ELEV. 4391t TOTAL DEPTH 21.0ft NORTHING 194,777 EASTING 2,353,299 24 HR. NM
DRILL RIG/IHAMMER EFF./DATE MID1904 CME-45B 80% 10/14/2014 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIG/IHAMMER EFF./DATE MID3793 DSA1123 GEOPROBE 10/16/2014 | DRILL METHOD CPT/DPT HAMMER TYPE N/A
DRILLER Wiggins, M. START DATE 01/21/15 COMP. DATE 01/21/15 | SURFACE WATER DEPTH N/A DRILLER Stewart, R. START DATE 01/20/15 COMP. DATE 01/20/15 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁ':sv ELEV DE(%TH v o SOIL AND ROCK DESCRIPTION E'(-ﬁ':sv ELEV DE(%TH o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft [ 0.5ft | 0.5ft | |0 %5 5‘0 7‘5 100| | NoO. moll G | Elev.m DEPTH (i) (ft) 0.5ft [ 0.5ft | 0.5ft | |0 %5 5‘0 7‘5 100| | NoO. voll 6
45 | 45 |
43.9 GROUND SURFACE 0.0 43.9 GROUND SURFACE 0.0
429 1 10 | T COASTAL PLAIN — COASTAL PLAIN
I 2 2 2 &s- —1 BLACK, LITTLE ORGANIC MATTER TO — SOFT TO VERY STIFF, LITTLE ORGANIC
104 T 25 /- - \ A==1 MODERATELY ORGANIC, FINE GRAINED — MATTER TO MODERATELY ORGANIC,
40 = WOH [WOH |WOH| ¢ PP N SANDY SILT 4. 40 — SANDY SILT
279 1 60 ‘ O - -] - "> 384 BLACK, LITTLE ORGANIC MATTERTO __ 55| — 379 60
I B[ 12 [ 1] 1 Negbs Sat [iiif | MODERATELY ORGANIC, SILTY FINE | TTT T  WIEDIUM DENSE TO VERY DENSE, SAND |
1 LooeE cond 00— T oooof WITH LITTLE SILT AND TRACE GRAVEL
35 | 354 T 85 /] saod BROWNISH GRAY TO GRAY, FINE 35 cosel
T 9 | 11| 10 e sat. [3539 GRAINED SAND pesl
I S i i
T L s SIS
30 | 204 T 135 o i 3 S
T S 13| 3 |[#s sat. |20 N
T 1- soser HH
I [ N N
25 254 T 185 [~ sooe 25 sassl
2 2 2 (YN Sat. |s259 23.9 20.0 soosl
Boring Terminated at Elevation 23.9 ft in ooool 229 21.0

Boring Terminated at Elevation 22.9 ft in
Medium Dense Sand

Water level was not measured. Pore
pressure dissipation test was not
performed.




SHEET NO. 1 OF 2
40191 (U-4751)

APPENDIX | NEW HANOVER COUNTY
Mid-Atlantic Drilling Inc Mid-Atlantic Drilling Inc
COMMENT: Schnabel COMMENT: Schnabel
CONE ID: DSA1123 CONE ID: DSA1123
LOCATION: Wilmington N.C. LOCATION: Wilmington N.C.
JOB NUMBER: U4751 JOB NUMBER: U4751
TEST DATE: 1/20/2015 1:54:08 PM TEST DATE: 1/20/2015 2:16:31 PM
NW9-1 NW9-3
Depth Tip Friction Friction Ratio (Qt) Pressure U2 SPT N* COMMENTS Depth Tip Friction Friction Ratio (Qt)  Pressure U2 SPT N* COMMENTS
TSF TSF Fs/Qt (%) PSI 60% Hammer TSF TSF Fs/Qt (%) PsI 60% Hammer
f) |o 250 0 20 9 - 0 45 f) |o 450 0 40 5 -2 8 0 70
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SHEET NO. 2 OF 2
40191 (U-4751)

APPENDIX | NEW HANOVER COUNTY

Mid-Atlantic Drilling Inc Mid-Atlantic Drilling Inc
COMMENT: Schnabel COMMENT: Schnabel
CONE ID: DSA1123 CONE ID: DSA1123
LOCATION: Wilmington N.C. LOCATION: Wilmington N.C.
JOB NUMBER: U4751 JOB NUMBER: U4751
TEST DATE: 1/20/2015 2:37:54 PM TEST DATE: 1/20/2015 3:01:17 PM
NW9-5 NW9-7
Depth Tip Friction Friction Ratio (Qt) Pressure U2 SPT N* COMMENTS Depth Tip Friction Friction Ratio (Qt)  Pressure U2 SPT N* COMMENTS
TSF TSF Fs/Qt (%) PSI 60% Hammer TSF TSF Fs/Qt (%) PSI 60% Hammer
f) |o 350 0 30 6 5 30 70 f) |o 400 0 30 5 -7 30 70
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SHEET 1-3

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY NEW HANOVER
PROJECT DESCRIPTION _SR 1409 (MILITARY CUTOFF
ROAD) TO US 17 IN WILMINGTON

SITE DESCRIPTION NOISE WALL 10 AT -L-
STA. 100+50 RIGHT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET TOTAL

N.C. U-475]1 1|6

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TQ 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 TQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

PERSONNEL
M. BAHIRADHAN

J. WHITT

S. BUCHANAN

MID-ATLANTIC DR.

INVESTIGATED BY _ M- BAHIRADHAN

CHECKED BY _ M. BAHIRADHAN

SUBMITTED BY _ SCHNABEL ENG.

OATE _ MAY 2015
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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.

U-4751 2 OF 6

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ 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

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

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

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

CME 45B

" TUNG.-CARB.
CORE BIT

SOUNDING ROD

INDURATED DIFFICULT TO BREAK WITH HAMMER.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 1@ BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MATERIALS MINERAL OGICAL_COMPOSITION CRYSTALLINE FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS, (< 357 PASSING *200) (> 357 PASSING *200) ORGANIC L MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook @ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
=) " wa [ a5 [ [ 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.
GROUP i NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. A-2-4|A-2-5|A-2-6 [a-2-7 o COMPRESSIBILITY o SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYvBoL ;:’:;,2’.;.::; SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R e e M g MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ;scspo)msumnv ROCK [ : I g:ELEE;gggL.E {RCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
10 PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
)
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
200 ORGANIC MATERIAL SQILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
MATERIAL TRACE OF ORGANIC MATTER 2 - 37 3- 57 TRACE 1- 107 HAMMER IF CRYSTALLINE. %PWOLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 10 - 207 .
PASSING *4 g
SS',ff 0 _ — 4 v 4t e 0 wex]at | 0 x| 41 040 x| 41 o SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% zlvsgls)ucm ggsg,gigggz"';vazzigz' ;'E'E'gasf‘rgﬁn'simg ;Rol'glfl_:,“‘Loitoﬁ"::g"uz;:; 52;;'5":53,_'&?? DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR HIGHLY ORGANIC > 10% > 20% HIGHL Y 357 AND ABOVE - : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 MX NP (10 Mx |18 Mx | 1M | 11 MN [ 10 Mx |18 Mx| 10 MN [ 1My VODERATE HIGHLY OF A CRYSTALLINE NATURE. .
GROUP INOEX ] 0 ] amc |8 mx 12 mx[16 mx o mx AMOUNTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC SOuS P TS MAY CONTAIN CLAY. [N GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CON LAY. L
OF MaJon | craveL, o | FNE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
aTERIALS | sanp | SAND | GRAVEL AND SND SoLs Sous Y _ 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
v (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
CEN. RATING 1T FAIR T0 POOR FAIR TO | poog | uNsulTeBLE = PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
o5 SUBCRADE EXCELLENT T0 GO0 POOR OW_ WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
SPRING OR SEEP .
PLOF A-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?::‘;m" (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH 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 eSS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23925 pIp & 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/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL @3;; 4T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. ==
GRANULAR MEDIUM DENSE 2 10 3 wa ARTIFICIAL FILL (4F) OTHER CONE. PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA L FILL (AF) OTHI ALLY ATES POOR AERATION AND LACK OF RAINAGE.
(NONE.CIO..'{ESWE, DENSE 30 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY  INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = == INFERRED SOIL BOUNDARY ‘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 SOF T 2710 4 2.25 T0 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 199 BPF | ReSIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4108 2.5 10 1.0 S77=777= 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 81015 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER:A:;IFF 15 >ng30 2 :04 4 Tt ALLUVIAL SOIL BOUNDARY ARSI AN O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
ASSIFIED EXCAVATION peS——— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 (3] 200 270 UNDERCUT UNCL - e - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
EXCAVATION £l UNSUITABLE WASTE s ACCEPTABLE, BUT NOT TO BE =
OPENING (MM) 476 200 042 @25 0075 0.053 SHALLOW S UNCLASSIFIED Excavarion USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED FT‘E"EA;I'E‘:JED'-ILGT*O‘LNSg':g?ggfr:”;: l:: %::;SSEDE:OT;?;- THAT HAS BEEN EMPLACED PARALLEL TO
COARSE FINE - - EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. 2
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK
BLOR) ey R SAND SAND e g 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 SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ 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 1S PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @. FOOT PER 6@ 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 CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . py aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED USUALLY LIQUID; VERY WET, USUALLY o o Ratip TION TEST 28R 2:?2';:«25 % o PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
y . © 7 VoID RaTI0 30. - SenD. SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL. - SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w | Liouo Lmit F0SS, - FOSSILIFEROUS oLl SLIGHTLY nS - POGK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC oo e TURES o e erusAL K PACTED TRIAKIAL FINGERNAIL. TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID; REQUIRES DRYING TO - . - -
R?PNI?E - WET -0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - cm;woanA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-13, N 195088.0139, E 2353453.0688, EL 41.90"
PLL - PLASTIC LIMIT AL - HionY v veRY RaTIo IERM seecine oy oD THIcKESS BL-14, N 195848.7733, E 2353849.147], EL_41.54"
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE. TH VERY THICKLY .
oM OPTIMUM MOISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 1.5 FEET NOTES:
T [] cme-asc [] cav sits automatic [ | ManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED .03 - @.16 FEET NOTES:
- DRY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - .83 FEET NM = NOT MEASURED
ATTAIN OPTIMUM MOISTURE [] cess [[] & continuous FLIGHT AuceR pr—— THINLY LAMINATED < 0.008 FEET
PLASTICITY [] & HoLLow aucers g O~ INDURATION
CME-550 HARD FACED FINGER BITS FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
FLASTICITL NOEX D DRI S IREH L RUBBING WITH FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH :
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene srear TeST S cosive [] w/ eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [[] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HicH [] portasLE HoIsT TRICONE _ 2.9 *STEEL TEETH | [ p augen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR D TRICONE GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-

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

GRAY),

GEOPROBE

DSAI23 CPT

VANE SHEAR TEST

(/N

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION
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NCDOT BORE DOUBLE U4751_GEO_SWAL10.GPJ NC_DOT.GDT 4/17/15

( (O /= NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 5 OF 6
\) BORELOG REPORT
WBS 40191 |TIP U-4751 |COUNTY NEW HANOVER |GEOLOGIST Whitt, J. W. WBS 40191 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST Whitt, J. W.

SITE DESCRIPTION SOUND BARRIER WALL #10, SR 1409 (MILITARY CUTOFF ROAD) TO US 17 IN WILMINGTON

GROUND WTR (ft)

SITE DESCRIPTION SOUND BARRIER WALL #10, SR 1409 (MILITARY CUTOFF ROAD) TO US 17 IN WILMINGTON

GROUND WTR (ft)

o
IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'IIII'IIII'IIII'IIII'IIII'IIII

Water level was not measured. Pore
pressure dissipation test was not
performed.

BORING NO. NW10-9 STATION 107+85 OFFSET 65 ft RT ALIGNMENT -L- 0 HR. NM BORING NO. NW10-10 STATION 108+92 OFFSET 67 ft RT ALIGNMENT -L- 0 HR. NM
COLLAR ELEV. 43.2ft TOTAL DEPTH 18.0 ft NORTHING 195,549 EASTING 2,353,718 24 HR. NM COLLAR ELEV. 43.2ft TOTAL DEPTH 20.0 ft NORTHING 195,647 EASTING 2,353,739 24 HR. 3.5
DRILL RIG/IHAMMER EFF./DATE MID3793 DSA1123 GEOPROBE 10/16/2014 | DRILL METHOD CPT/DPT HAMMER TYPE N/A DRILL RIG/IHAMMER EFF./DATE MID1904 CME-45B 80% 10/14/2014 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Stewart, R. START DATE 01/21/15 COMP. DATE 01/21/15 | SURFACE WATER DEPTH N/A DRILLER Wiggins, M. START DATE 01/21/15 COMP. DATE 01/21/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁ':sv ELEV DE(%TH v o SOIL AND ROCK DESCRIPTION E'(-ﬁ':sv ELEV DE(%TH o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft %5 5‘0 7‘5 100| | NoO. moll G | Elev.m DEPTH (i) (ft) 0.5ft [ 0.5ft | 0.5ft | |0 %5 5‘0 7‘5 100| | NoO. voll 6
45 B 45
432 GROUND SURFACE 0.0 GROUND SURFACE 0.0
COASTAL PLAIN w2 T 10 - COASTAL PLAIN
LOOSE TO MEDIUM DENSE, SILTY SAND 212 2| |& BLACK, LITTLE ORGANIC MATTER TO
40 40 | 2071 2= L\ MODERATELY ORGANIC, SILTY FINE ,__ _39)]
38.7 45 2 3 3 o sat, [oos __ __ _ GRAINEDSAND
~ 7 T MEDIUM DENSE TO DENSE, SAND WITH | *6. - B BROWNISH GRAY TO LIGHT GRAYISH
LITTLE SILT 32 L B804 e |y - - B BROWN, FINE GRAINED SAND
.*9. . Sat. 2200
35 35 | 2474 85 i T
s 143 » - sat. [23:9
I =
30 80 | 2974135 4 HHE
21T e sat. [23:9
\ B
25.2 18.0 25 \\ - oo o
Boring Terminated at Elevation 25.2 ft In 247 18.5 3 ) 5 ! 2050
Medium Dense Sand &9 - Sat. pecor 23.2 20.0

Boring Terminated at Elevation 23.2 ft In
Loose Sand




NCDOT BORE DOUBLE U4751_GEO_SWAL10.GPJ NC_DOT.GDT 4/17/15

( (O /= NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 6 OF 6
\) BORELOG REPORT

WBS 40191 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST Whitt, J. W.
SITE DESCRIPTION SOUND BARRIER WALL #10, SR 1409 (MILITARY CUTOFF ROAD) TO US 17 IN WILMINGTON GROUND WTR (ft),
BORING NO. NW10-11 STATION 109+98 OFFSET 76 ft RT ALIGNMENT -L- 0 HR. NM
COLLAR ELEV. 42.4ft TOTAL DEPTH 20.0 ft NORTHING 195,738 EASTING 2,353,776 24 HR. NM
DRILL RIG/HAMMER EFF./DATE MID3793 DSA1123 GEOPROBE 10/16/2014 [ DRILLMETHOD CPT/DPT HAMMER TYPE N/A
DRILLER Stewart, R. START DATE 01/21/15 COMP. DATE 01/21/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E'(-ﬁ':sv ELEV DE(%TH o ) 0 o0 v o SOIL AND ROCK DESCRIPTION
(ft 0.5ft | 0.5ft | 0.5ft > S no1 NO. | /moll G | ELev. () DEPTH (ft)
45
424 GROUND SURFACE 0.0
— COASTAL PLAIN
0 — SOFT TO STIFF, SANDY CLAYEY SILT
35 —
30 —] 04 o ___ 120
T MEDIUM DENSE TO DENSE, SAND WITH
e LITTLE SILT
25 a3
Bt 204 200

Boring Terminated at Elevation 22.4 ft In
Medium Dense Sand

Water level was not measured. Pore
pressure dissipation test was not
performed.




SHEET NO. 1 OF 3
40191 (U-4751)
NEW HANOVER COUNTY

Mid-Atlantic Drilling Inc

COMMENT: Schnabel

CONE ID: DSA1123

LOCATION: Wilmington N.C.

JOB NUMBER: U4751

TEST DATE: 1/20/2015 3:24:43 PM

NW10-3

APPENDIX |
Mid-Atlantic Drilling Inc
COMMENT: Schnabel
CONE ID: DSA1123
LOCATION: Wilmington N.C.
JOB NUMBER: U4751
TEST DATE: 1/21/2015 9:00:06 AM
NwW10-1
Depth Tip Friction Friction Ratio (Qt) ~ Pressure U2 SPT N* COMMENTS
TSF TSF Fs/Qt (%) 60% Hammer
M o 300 0 2 0 8 0
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Friction Friction Ratio (Qt)  Pressure U2 SPT N* COMMENTS
TSF Fs/Qt (%) PSI 60% Hammer
350 0 - 0

16




SHEET NO. 2 OF 3
40191 (U-4751)
NEW HANOVER COUNTY

Mid-Atlantic Drilling Inc

COMMENT: Schnabel
CONE ID: DSA1123
LOCATION: Wilmington N.C.
JOB NUMBER: U4751

TEST DATE: 1/21/2015 9:49:40 AM

APPENDIX |
Mid-Atlantic Drilling Inc
COMMENT: Schnabel
CONE ID: DSA1123
LOCATION: Wilmington N.C.
JOB NUMBER: U4751
TEST DATE: 1/21/2015 9:28:45 AM
NW10-5
Depth Tip Friction Friction Ratio (Qt) Pressure U2 SPT N* COMMENTS
TSF TSF Fs/Qt (%) PSI 60% Hammer
f) |o 350 0 20 4 7 20 60
0 l l l l l l FTTTTT ‘ l
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NW10-7
Depth Friction Friction Ratio (Qt)  Pressure U2 SPT N* COMMENTS
T TSF Fs/Qt (%) PSI 60% Hammer
(ft) 400 0 30 9 -8 10 70
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SHEET NO. 3 OF 3
40191 (U-4751)

APPENDIX | NEW HANOVER COUNTY
Mid-Atlantic Drilling Inc Mid-Atlantic Drilling Inc
COMMENT: Schnabel COMMENT: Schnabel
CONE ID: DSA1123 CONE ID: DSA1123
LOCATION: Wilmington N.C. LOCATION: Wilmington N.C.
JOB NUMBER: U4751 JOB NUMBER: U4751
TEST DATE: 1/21/2015 10:33:34 AM TEST DATE: 1/21/2015 10:49:11 AM
NW10-9 NW10-11
Depth Tip Friction Friction Ratio (Qt) Pressure U2 SPT N* COMMENTS Depth Tip Friction Friction Ratio (Qt)  Pressure U2 SPT N* COMMENTS
TSF TSF Fs/Qt (%) PSI 60% Hammer TSF TSF Fs/Qt (%) PSI 60% Hammer
f) o 160 0 20 - f) |o 120 0 10 6 -3 6 0 25
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY NEW HANOVER
PROJECT DESCRIPTION SR 1409 (MILITARY CUI-OFF
ROAD) TO US 17 IN WILMINGTON

SITE DESCRIPTION NOISE WALL NO.1I AT -L-
STA. 113 + 00, LEFT

E— E—
SHEET TOTAL

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. U-475]1 1|14

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 (9I9) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE,NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TOQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT, THE CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

PERSONNEL
J. MUESSEN, EI

MID-ATLANTIC

A. FOWLER

M. WIGGINS

M. LOOGAN

INVESTIGATED BY _ D- BROWN, PE

ORAKN gy _D- BROWN, PE

CHECKED BY _E- MAYR, PE

SuBMITTED By _D- BROWN, PE

DATE _MAY 2015
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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.

U-4751 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 18@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WDULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 180 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 MINERALOGICAL COMPOSITION FINE 70 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THaT WHICH 1T 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ggéinCLRL)WE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
ROUP a2 na A5 | a8 ] a7 | araz | adas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNELSS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE,
! ' NON-CRYSTALL INE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLAsS. [ Ao A-2-4 | A-2-5 | A-2-6 [ -3 06, a7 COMPRESSIBILITY ON-CRYST SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SyMpoL 2989 2 \\\\\\:\\i\\\\ SLIGHTLY COMPRESSIBLE LL ¢ 31 ROCK (NCR) ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
5555 N N
5333 N DO Y| MODERATELY COMPRESSIBLE L =3-58 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
 PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 | I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH 0 CORE RUN AND EXPRESSED &S A PERCENTAGE.
"0 oreiar | ST e PERCENTAGE OF MATERIAL LR =] SHELL BEDS.ETC.
. 50 HX CLAY g WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24mmm ?g m gg Ei 15@1 m 35 MX|35 MX|35 MX |35 MX| 36 MN |36 MN|36 MN|38 MN e SOILS = CREDSR SILL B ROCKS OR LUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 -3y 3 - 57 TRACE 1 - 107 HAMMER IF CRYSTALLINE. %I%OR—-{EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE [S INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 20% :
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
SQILS WITH C e _ gy - 357 - - h B
o _ — am x| a1 v a0 ] ot vl 4o | et g we] a1 i MODERATELY ORGANIC 5 - 18y 12 - 20% SOME 28 - 35% v SLLy CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROGK RINGS UNDER HAMMER BLOWS IF DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
PI 6 MX NP |10 MX |18 MX | 11 MN | 10 MN |18 MX |18 MX| 11N | 1L MN LITILE OR HIGHLY HIGHLY ORGANIC > 107 > 20 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE .
ORGANIC B
GROUP INDEX 0 0 0 amx |8 mx |12 mx|16 mxno mx AMOUNTS OF LS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B T R TRE SN LMo wwiCh THERE 1AS BEEN DISPLACEMENT OF THE
ORGANIC (SL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR :
USUAL TYPES |STONE FRAGS. VA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
oF vasoR | oReveL, ano | FIVE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS sp | o0 CRAVEL AND SAND SoLS SolLs v _ 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
oY Sm D TR SATUANTED Z0E, 0 AT GERG ST P03 GUAITOD st eeT Lo 4 QUL 0 OSSO o 10 o s | e e,
A5 SUBGRADE EXCELLENT TO G000 FAIR TO POOR POOR POOR | UNSUITRBLE T e FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
H[=- SPRING OR SEEP .
PIOF A-7-5 SUBGROLP 1S < LL - 30 ; P1 OF A-7-6 SUBGROUP 1S > LL - 38 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL E?ER[ADATION (FM.) - A MAPPABLE GEDLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH .
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE cogg&cgﬁsk‘smm PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%°  DIP & DIP DIRECTION IF _TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUEI (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 sPT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS
GENERALLY L00SE 470 10 SOIL SYMBOL QSQ pur TEST BORING O WNsrauiaton TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. = :
GRANULAR MEDIUM DENSE 19 TO 30 N/A IF TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS [S 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 < 0.5 —— — INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TESTED, WOULD YIELD SPT N VALUES <109 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
N =
;IALTTEF[\):I;fiY MEDI&J:\IFETIFF QTTE? 185 m.? TTOO 21.@ =77=/7= INFERRED ROCK LINE (O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (RGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
VATERIAL elme Sl iz A PEzOvETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
M R N T e ALLUVIAL SOIL BOUNDARY NS TALLATION O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED 55 & PERCENTAGE.
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 REQUIRES :
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 gQEECE%TON m ﬁngIATSASEIKEIEEDWAESXTCEAVAHON - gggéSﬁéFLIEEDBUETXCﬁgTM%%NBE SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 @42 825 @075 0.053 AL LOW o UNCLASSIFIED EXCAVATION USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED ?EEA;IEVDEDLILGT’SEN S%%Tg?gg%y;? HHSE ESTTFEURQELDERXSCEE‘; THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL CoARSE FINe SILT cLay UNDERCUT R\ ACCerranit pecmapaBLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. )
(BLDR.) (CORY (GR.) SAND SAND 5L Ly MODERATELY ~CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F SD) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GRODVED OR GOUGED 8.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7)/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL [S PENETRATION EQUAL
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 @.1FOOT 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 DF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
DPT - DYNAMIC PENETRATION TEST  SAP. - SaPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OQUALITY DESCRIBED BY TOTAL
B S?g:??TED B EEEQL;YELL&?Ui&ggﬁmg%ﬁ%&ﬁgag © - VDID RaTIO SD-~ SAND, SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH _OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
n LI0UID LIMIT ’ EOéSH’NEFOSSMFEROUS gtl :SSISGF?TIEIY ST - SHELBY TUBE SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
sLastic | 1 . : RS - AoCK FINGERNAIL. TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLIDs REQUIRES ORYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BM#I7 RR SPIKE IN I8-INCH PINEAT -BL- STA. I69+35,
PLL | PLASTIC LIMIT HIL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS 20 FT RT
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET ELEVATION: 45.01 FEET
ov | oPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 370 18 FEET THICKLY BEDDED 15 - 4 FEET
sL | SHRINKAGE LiMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] cHe-as [ ] cLav Bits auToMATIC [ ] MANUAL CLOSE 2.16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET :
“DRY - @ REQUIRES ADDITIONAL WATER TO D o CONTINUOUS FLIGHT ALGER VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET BORING NWII_I5+43+4.3L. T WAS RECEIVED FROM A
ATTAIN OPTIMUM MOISTURE D CME-55 CORE SIZE: THINLY LAMINATED < 0.008 FEET PREVIOUS INVESTIGATION PERFORMED BY THE NCDOT
SCASTICTTY [] & voLow aucers (e [+ TNDUBATION GEU INTJUNE 2014]
PLASTICITY INDEX @D ORY STRENGTH [] cve-s50 [ ] HeRD FACED FINGER BITS N FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOw [] Tunc-caRBIDE msERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 5-15 SLIGHT D VANE SHEAR TEST D D LAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM [ ] posT HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [ ] orTaBLE HOIST TRICONE 2 '3/c* STEEL TEETH (] w0 ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR D TRICONE * TUNG.-CARB GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
o . : SOUNDING ROD ;
DIEDRICH D-25 D INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST SHARP LAMMER BLOWS REQUIRED 10 BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. ;
HOG. 10T CPT L] L] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
130 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! INCOMPLEI'E PLANS
R et R EEEE s e L e e P P B et R B s e e s e R B B e R R DO NOT USE FOR R/ W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

T O S S O S S S 110
Lt S S S S S S, 100
90 90
80 80
70 70

' _PROPOSED GROUND AT ; ;
| /FACE OF NOISE WALL ‘ ‘ ‘
; ; ; MINIMUM WALL HEIGHT

36]37)38|39]40] 41) 42 43)44] 45} 46]47]48)49]50] 51)52) 53 54]55)56}57]58]59)60] 61|62 63‘64|65

+4a§L§LI |
—H N N W|| COASTAL PLAIN : — '\f' o """ I’ LT

$ESS$$ESYSTIMES$$$$

\ TO WET, CLAY
06/14 ' R
N
SOFT, GRAY,™
[ WET, CLAY A7V Ny ==t YRR By b i
o ! ! ! ! ! ! ! ! ! ! " VERY SOFT TO MEDIUM STIFF, GRAY, WET, SILT (A-4) & - ! ! !
IR R A AR AR s A oo R oo " VERY LOOSE TO MEDIUM DENSE, BLACK AND BROWNMOISTTO SATURATEDSAND (AZ) """ prrieiees R R
T T T N MEDIUM 'STTFF GRAY,
-10 o _WET, CLAY (A-6)

C=200 20
30 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SOIL TEST RESULTS } ! ! ! -30
R o oo o o o oo oo oo A o oo o )\ SAMPLE | | "jDEPTH""AASHT(T N " Y% BY WEIGHT =~~~ % PASSING (SIEVES) | % (% |\ ~ ~~~

OFFSET STATION L.L‘ P.I‘ — .
NO. INTERVAL 'CLASS. C.SAND | F. SAND | SILT '| CLAY 10 40 200 | MOISTURE | ORGANIC
§S-1 . 41T 15 +43-NWT1-| 0.0'-1.5 A-2-4(0) [ 30 [NP]| 218 . 57.8 16.0 . 4.4 100 95 25 — L —
§S-2 4" LT 15+ 43-NW11-| 5.0'-6.5" ' A-3(0) 16 [NP| 29.7 | 681 10 1.2 99 97 4 — e
A0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ - 40
=50 =50
! NOTE: THE EXISTING GROUND SURFACE PROFILE OF -NW11- TAKEN FROM
ELECTRONIC FILES RECEIVED FROM NCDOT GEU. INFERRED STRATIGRAPHY IS DRAWN THROUGH
THE BORINGS AND SOUNDINGS WITH BOTH PROJECTED ONTO THE PROFILE.
—60 ‘ ‘ ‘ ‘ ‘ ‘ ‘ —60
10+00 11+00 12+00 13+00 14+ 00 15+00 16 +00 17+00 18+00 19+00 20+00 21+00
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ROADWAY DESIGN HYDRAULICS
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130 : : : : : : : : : : : : : : : : : : : : : : : : INCOMPLEI'E PLANS
R R R R R N R R R R e R R PR PR R N R R R R e e R R DO NOT USE FOR_k/W_ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

o N AU N VU VOE DU N PROFILE ALONG- fffff Wl,f ffffffff fffffffff fffffffff ffffffff

1 S N S mo
R R RN U U F N O O A SO SV S O U SRR SR SRR SRS SO ANV SRR SV SRR SO S 100 |
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NWII-13  NWII- |4__ — — T
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SAND (A-2)
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‘ ‘ /MEDIUM STIFF, GRAY, ™ : : : : : : : : : : : : : : : : : : : : : : : :
0o : : WETCLAY(A6) : : : : : : : : : : : : : : : : : : : : : : : : : 0

O -10 |
=200 -20
=300 o .............=3
=40 S . |
50 NOTE. THE EXISTING GROUND SURFACE FROFILE OF -NWIL TAKEN FROM | ,,,,,,, _NW]]_ ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, —50

ELECTRONIC FILES RECEIVED FROM  NCDOT GEU. INFERREDSTRATIGRAPHY IS DRAWN THROUGH
. THE BORINGS AND ' SOUNDINGS WITH BOTH PROJECTED ONTO
. . THE PROFILE .
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STEWART

Project: U-4751 SOUND WALL 11
Location: NEW HANOVER CO.

CPT: NW11-1

Total depth: 30.18 ft, Date: 1/7/2015
Cone Type: Hogentogler 10 Ton
Cone Operator: Mid-Atlantic Drilling

Cone resistance qt

Friction ratio

Pore pressure u
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Tip resistance (tsf)

2 4 6 8

RF (%)

10
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20

30

Pressure (psi)

Depth (ft)

SBT Index

Soil Behaviour Type
Silty sand & sandy silt

Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt

Depth (ft)

Sand & silty sand

Silty sand & sandy silt

0O 2 4 6 8 10 12 14 16 18

SBT (Robertson et al, 1986)

Ic SBT
SBT legend
[l L sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand
B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained

CPeT-IT v.1.7.4.13 - CPTU data presentation & interpretation software - Report created on: 5/27/2015, 2:15:40 PM
Project file: G:\PROJECTS\2014\F14020.01 U-4751 Sound Wall 11\05 - Logs\U-4751_GEO_SWAL11_CPT.cpt
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STEWART

Project: U-4751 SOUND WALL 11
Location: NEW HANOVER CO.

SHEET 8

CPT: NW11-2

Total depth: 30.02 ft, Date: 1/7/2015
Cone Type: Hogentogler 10 Ton
Cone Operator: Mid-Atlantic Drilling

Cone resistance qt

Pore pressure u
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Pressure (psi)
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SBT Index Soil Behaviour Type
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20. Silty sand & sandy silt
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SBT (Robertson et al, 1986)

Ic SBT

SBT legend

[l L sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand

[ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand
B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained
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SHEET 9

ad ad

CPT: NW11-3 CPT: NW11-4
S T E WA RT Total depth: 50.03 ft, Date: 1/7/2015 S T E WA RT

Total depth: 30.68 ft, Date: 1/7/2015

Project: U-4751 SOUND WALL 11 Cone Type: Hogentogler 10 Ton Project: U-4751 SOUND WALL 11 Cone Type: Hogentogler 10 Ton
Location: NEW HANOVER CO. Cone Operator: Mid-Atlantic Drilling Location: NEW HANOVER CO. Cone Operator: Mid-Atlantic Drilling
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type Cone resistance qt Pore pressure u SBT Index Soil Behaviour Type
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Tip resistance (tsf) Rf (%) Pressure (psi) Ic SBT SBT (Robertson et al, 1986) Tip resistance (tsf) Rf (%) Pressure (psi) Ic SBT SBT (Robertson et al, 1986)
SBT legend SBT legend
[l 1 Sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand [l L sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand [ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand
B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained
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STEWART

U-4751 SOUND WALL 11

Location: NEW HANOVER CO.

CPT: NW11-5
Total depth: 30.02 ft, Date: 1/7/2015
Cone Type: Hogentogler 10 Ton
Cone Operator: Mid-Atlantic Drilling
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Ic SBT
SBT legend
. 1. Sensitive fine grained
. 2. Organic material
B 3. Clay tossilty clay

Soil Behaviour Type
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SBT (Robertson et al, 1986)
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U-4751 SOUND WALL 11

Location: NEW HANOVER CO.

SHEET 10

CPT: NW11-6

Total depth: 50.69 ft, Date: 1/6/2015
Cone Type: Hogentogler 10 Ton
Cone Operator: Mid-Atlantic Drilling

Depth (ft)

Cone resistance qt

Pore pressure u
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Tip resistance (tsf)
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SBT Index
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Ic SBT
SBT legend
. 1. Sensitive fine grained
. 2. Organic material
B 3. Clay tossilty clay

Soil Behaviour Type
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SBT (Robertson et al, 1986)

[ 4 Clayey silt to silty clay
[ 5. silty sand to sandy silt

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand

[E 6. clean sand to siity sand [] 9. very st fine grained
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SHEET 11

ad ad

CPT: NW11-7 CPT: NW11-8
S T E WA RT Total depth: 29.86 ft, Date: 1/6/2015 S T E WA RT

Total depth: 30.18 ft, Date: 1/6/2015

Project: U-4751 SOUND WALL 11 Cone Type: Hogentogler 10 Ton Project: U-4751 SOUND WALL 11 Cone Type: Hogentogler 10 Ton
Location: NEW HANOVER CO. Cone Operator: Mid-Atlantic Drilling Location: NEW HANOVER CO. Cone Operator: Mid-Atlantic Drilling
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
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Tip resistance (tsf) Rf (%) Pressure (psi) Ic SBT SBT (Robertson et al, 1986) Tip resistance (tsf) Rf (%) Pressure (psi) Ic SBT SBT (Robertson et al, 1986)
SBT legend SBT legend
[l 1 Sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand [l L sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand [ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand
B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained
CPeT-IT v.1.7.4.13 - CPTU data presentation & interpretation software - Report created on: 5/27/2015, 2:15:41 PM 7 CPeT-IT v.1.7.4.13 - CPTU data presentation & interpretation software - Report created on: 5/27/2015, 2:15:41 PM 8

Project file: G:\PROJECTS\2014\F14020.01 U-4751 Sound Wall 11\05 - Logs\U-4751_GEO_SWAL11_CPT.cpt Project file: G:\PROJECTS\2014\F14020.01 U-4751 Sound Wall 11\05 - Logs\U-4751_GEO_SWAL11_CPT.cpt



SHEET 12
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CPT: NW11-9 CPT: NW11-10
S T E WA RT Total depth: 30.18 ft, Date: 1/6/2015 S T E WA RT Total depth: 30.02 ft, Date: 1/6/2015
Project: U-4751 SOUND WALL 11 Cone Type: Hogentogler 10 Ton Project: U-4751 SOUND WALL 11 Cone Type: Hogentogler 10 Ton

Location: NEW HANOVER CO. Cone Operator: Mid-Atlantic Drilling Location: NEW HANOVER CO. Cone Operator: Mid-Atlantic Drilling

SBT Index

SBT Index

Cone resistance qt Friction ratio Pore pressure u Soil Behaviour Type Cone resistance qt Pore pressure u Soil Behaviour Type
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Tip resistance (tsf) Rf (%) Pressure (psi) Ic SBT SBT (Robertson et al, 1986) Tip resistance (tsf) Rf (%) Pressure (psi) Ic SBT SBT (Robertson et al, 1986)

SBT legend

[l L sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand

[ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand
B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained

SBT legend

[l L sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand

[ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand
B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained
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STEWART

Project: U-4751 SOUND WALL 11
Location: NEW HANOVER CO.

CPT: NW11-11

Total depth: 48.72 ft, Date: 1/6/2015
Cone Type: Hogentogler 10 Ton
Cone Operator: Mid-Atlantic Drilling

Cone resistance qt

Friction ratio

Pore pressure u
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Ic SBT SBT (Robertson et al, 1986)
SBT legend

[l L sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand

[ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand

B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained
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Project: U-4751 SOUND WALL 11
Location: NEW HANOVER CO.

SHEET 13

CPT: NW11-13

Total depth: 29.86 ft, Date: 1/6/2015
Cone Type: Hogentogler 10 Ton
Cone Operator: Mid-Atlantic Drilling

Cone resistance qt

Pore pressure u
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Soil Behaviour Type
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Ic SBT SBT (Robertson et al, 1986)
SBT legend

[l L sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand
B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained
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Project: U-4751 SOUND WALL 11
Location: NEW HANOVER CO.

CPT: NW11-14

Total depth: 29.86 ft, Date: 1/6/2015
Cone Type: Hogentogler 10 Ton
Cone Operator: Mid-Atlantic Drilling

Cone resistance qt

Friction ratio

Pore pressure u
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Ic SBT SBT (Robertson et al, 1986)
SBT legend
[l L sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand

B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained
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Project: U-4751 SOUND WALL 11
Location: NEW HANOVER CO.

SHEET

14

CPT: NW11-15

Total depth: 29.86 ft, Date: 1/6/2015
Cone Type: Hogentogler 10 Ton
Cone Operator: Mid-Atlantic Drilling

Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
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Tip resistance (tsf) Rf (%) Pressure (psi) Ic SBT SBT (Robertson et al, 1986)
SBT legend
[l L sensitive fine grained [l 4. Clayeysilt tosity clay [T 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy sitt [l 8. very stiff sand to clayey sand
B 3. Clay tossilty clay [E 6. clean sand tosiity sand [] o, Very stiff fine grained
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