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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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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 2@6, 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 TwWO 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, SUBANGULAR, 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.
RO a3 a2 at [ A5 | a6 [ 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.
R 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
— e 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
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ?CE’;J)MENTARV ROCK |1 : I g:ELssggggL.Uncock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS 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 CREOER 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
e TRACE OF ORGANIC MATTER 2 - 37 b TRACE T HAMMER IF CRYSTALLINE. %»; I-ZOLHTEA LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3 -5z 5 - 127 LITTLE 10 - 207 .
w _ g e a1 |40 x| a1 v | 40 x| 41 o | 40 e 41 SOILS WITH MODERATELY ORGANIC 5 - 0% 12 - 207 SOME 20 - 35% T o mn o D O o N T e IF oF= | OIP _DIRECTION (1P AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR HIGHLY ORGANIC > 107 > 20% HIGHLY 357 AND ABOVE VSt L LY v LoW LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 MX NP (19 Mx |18 Mx| 10MN [ 10MN | 18 Mx |10 MX | 10 MN | 11 MN VODERATE HIGHLY g - - OF A CRYSTALLINE NATURE. . -
GROUP INDEX 0 [} [} aMx | 8Mx |12 Mx|16 MK [NO 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
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES | STONE FRAGS. ORGANIC NV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GaeveL, ano | INE 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 | SO |  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 Zpw PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os:m:s;nspans 2RE DULL AND DEC%LQ[RED. somr; sr;%w |:|;mr;Q ROCKM::F? PARENT MATERIAL.
A5 SUBGRADE EXCELLENT T0 GO0D FAIR TO POOR POOR POOR | UNSUITABLE O SPRING OR SEEP Bf'ﬁ"‘ fgé'gs ;'O‘CDE HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF 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 O 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.
sp1 (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED
GENERALLY VEF:_VOOL'_:,OEOSE 4 <ro4 10 SOIL SYMBOL 0°T oMr TEST BORING O .Skgfiu'ﬁ?'.ﬁﬁm" TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS QUT 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 38 TO 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 10 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 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 . L2 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 T —
S NCLASSIFIED EXCAVATION P ee——— VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
.S. STD. 4 4 7 % - A - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. - R F ROCK OF APPRI FOR
U.S. STD. SIEVE SIZE 12 ) 60 200 270 TN UNCLASSITIED fxce ] e e e TN SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 025 0.075 0.053 e e B S 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
ComRSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
RCUT ACCEPTA RADABLE ROCK
ﬁgﬂ;’;ﬁ“’ C(OC%BB':)E °’fgg§'~ SAND SAND (SS'I':T) f":f: UNDERCU CCEPTABLE DEGRADABLE ROC 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 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 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 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 OUALITY DESCRIBED BY TOTAL
’ S?;:??TED ’ g:gaLLB;LLOIWDU:EIEVEGTR‘LUV"QEDT‘WL;STUE:LLT;BLE F e ame 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
wt . F - FINE SL. - SILT,SILTY ST - SHELBY TUBE SOFT OR MORE [N THICKNESS CAN BE BROKEN Bv FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
o lovp L FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC . . . I0PSOIL_(TS.) .
Lo . SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
(;‘I?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
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT Xﬁgg Mo MORsE rToH‘:g LGEEFrEET ¥57g|<|.r:|g:'5|;sgmom 154 ’:EEFTEET ELEVATION: N/A FEET
OM 1 OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: e -
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
st | SHRINKAGE LIMIT NOTES:
[] come-asc [ careits automatic [ | ManvaL CLOSE 0.16 TO 1 FOOT VERY THINLY BEDDED .03 - .16 FEET NolEs:
" DRY - O REQUIRES ADDITIONAL WATER TO [] & conivuous FLioHT auseR 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 CORE SIZE: THINLY LAMINATED < 0.008 FEET NCDOT-PROVIDED DTM FILE
8 HOLLOW AUGERS - H INDURATION
PLASTICITY D D 8 D 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 25 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene sear TEST % costvs [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:IOGD:SAELL:STF;'EAST": 26 I;R-ZSORE Mf‘?c't"“ ) [] Post HoLe oicceR MODERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
on [] portesLe HoisT TRICONE _ 3 /5" STEEL TEETH ] wevo ausen BREAKS EASILY WHEN HIT WITH HAMMER.
0 ] wicone * TUNG.-CARB. ] sounoing roo INDURATED gmlrcsu erEr IOJI;:IEL;L'I(LTW I:'o* imgrs 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_BRDG.GPJ NC_DOT.GDT 1/19/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 8 OF 17

WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLoGIST C. Futral
SITE DESCRIPTION BRIDGE ON -L- (MILITARY CUTOFF RD.) OVER -Y1- (US 17/MARKET ST.) GROUND WTR (ft)
BORING NO. EB1-A STATION 37+50 OFFSET 60 ft LT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 455 ft TOTAL DEPTH 64.9 ft NORTHING 189,428 EASTING 2,354,620 24HR. 10.1

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST C. Futral

SITE DESCRIPTION BRIDGE ON -L- (MILITARY CUTOFF RD.) OVER -Y1- (US 17/MARKET ST.) GROUND WTR (ft)
BORING NO. EB1-C STATION 38+22 OFFSET 8ftLT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 449t TOTAL DEPTH 64.3 ft NORTHING 189,507 EASTING 2,354,659 24 HR. 8.0

DRILL RIGHAMMER EFF.JDATE CAT1303 CME-550 77.2% 01/09/2014

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE CAT1303 CME-550 77.2% 01/09/2014

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER W. Miller START DATE 09/04/14 COMP. DATE 09/04/14 | SURFACE WATER DEPTH N/A DRILLER W. Miller START DATE 09/04/14 COMP. DATE 09/04/14 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
) 05t | 0.5 | 0.5t | |0 25 50 75 100l | No. | Kol @ | eev DEPTH M) M 05ft | 05t | 05t | |0 25 50 75 100 | No. | £l &
50 | 45 GROUND SURFACE 0.0
T C A9 [ 00 [ 11 | 6 | 7 B _+13_ ARTIFICIAL FILL 13
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-+ — \ GRAY SAND, SAT. T —
1 r Boring Terminated at Elevation -19.4 ft IN 1 r




NCDOT BORE DOUBLE U4751_GEO_BRDG.GPJ NC_DOT.GDT 1/19/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT
WBS 40191.1.2 | TP U751 | COUNTY NEW HANOVER | GEOLOGIST s. Hudson
SITE DESCRIPTION BRIDGE ON -L- (MILITARY CUTOFF RD.) OVER -Y1- (US 17/MARKET ST.) GROUND WTR (ft)
BORING NO. EB1-B STATION 38+50 OFFSET 45 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 4556 ft TOTAL DEPTH 59.8 ft NORTHING 189,545 EASTING 2,354,705 24HR. 8.7

DRILL RIGHAMMER EFF.JDATE CAT1303 CME-550 77.2% 01/09/2014

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER W. Miller

START DATE 09/04/14

COMP. DATE 09/04/14

| SURFACE WATER DEPTH N/A

ELEV| ZXRY [PEPTH|_BLOW COUNT BLOWS PER FOOT save. W (IS SOIL AND ROCK DESCRIPTION
ft ft
® | “@ [ @ [osf|osf|osfh]||0 25 50 75 100 | NO. | Aol 6 | eev DEPTH (1)
50 |
1 [ 456 GROUND SURFACE 0.0
45 | 452 —fr s 171 T 18 T o446 ARTIFICIAL FILL 1.0
T+ R P iy 436 _TAN SAND AND GRAVEL, MOIST _ 20
423 T 33 s oo oo UNDIVIDED COASTAL PLAIN
T 5 10 | 1 T *21: T bossl BROWN SAND, MOIST TO SAT.
40 I Bl
T A N
373 T 83 I R W kel 368 8.8
9 [ 13 [ 15 o
35 I S N -
4 - e - . .\. - .
23Tl b T ’\) [
4 C e e . .40 o
30 1 a2 |
7
+ - - -/:/ .- | 286 17.0
273 T 183 iy i ool
+ -0 oosst
1S 2 4 6 - @10 eooel
25 =4 \ coos-
i RE i
watosal L Lo _\‘: o2
T Y ooael
T N L
I R i
173 o83 R A S Rosel
T T T Naag ooael
s 1 Ra b
4 £ - oosst
4 . . .. /_ . 0000
123 1 333 2 2222_
1 6| 8 |10 @18 booal
10 =+ / base
i e i
73 T 383 Sl HE
I N N o
5 I Bl
T ~N 5N
T N\ ooael
23 433 \ eoco
T 4 9 14 T e L poool™
0 I A R Bl
1 e eosdl 44 ____ ard
27 T 483 -/ C COASTAL PLAIN
T WOH|WOH[ 2 {2 - \— DARK GRAY SANDY CLAY, WET
-5 I - N
I I N
77 T 533 : i \'
T WOH| 1 | 2 - N
-10 T € N
i \\ |
-+ - \ P \_
127 T 583 . it -\ N
T o v | -13.7 59.3
+ _ e £ COASTAL PLAIN
T N GRAY SAND, SAT.
1 | Boring Terminated at Elevation -14.2 ft IN

SHEET 9 OF 17



NCDOT BORE DOUBLE U4751_GEO_BRDG.GPJ NC_DOT.GDT 1/19/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 10 OF 17

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 Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St.

BORING NO. B1-A STATION 38+57 OFFSET 48ftLT ALIGNMENT  -L-

COLLARELEV. 47.1ft TOTAL DEPTH 80.0 ft NORTHING 189,532

EASTING 2,354,613

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

SITE DESCRIPTION Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St.

BORING NO. B1-A STATION 38+57 OFFSET 48ftLT ALIGNMENT  -L-

COLLARELEV. 47.1ft TOTAL DEPTH 80.0 ft NORTHING 189,532 EASTING 2,354,613

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

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 76% 02/22/2014

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 76% 02/22/2014

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 10/15/14

COMP. DATE 10/16/14

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 10/15/14

COMP. DATE 10/16/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH o 25 5 5 100 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
50 B 30 | 1 Match Line I R Y
+ 1 T Dark gray, fine to coarse SAND (A-2-4),
314 + 785 gray,
= ith t lay. tinuedq,
T 471 GROUND SURFACE 0.0 T s |2 ]s st' with trace clay. (continued) 80.0
1 T ASPHALT 1 | Boring Terminated at Elevation -32.9 ft in
45 | 452 L 19 | 45.2 1.9 1 C SAND (COASTAL PLAIN)
T 23 | 16 | 23 T ex D [-he44s ROADWAY EMBANKMENT 1 i
48+ 38 T | T 5 \Tan, GRAVEL/SHELL SUBGRADE (A-1-b). T B
I O 421 _ Tight gray, fine SAND (A-3), with race si._— 59 I [
40 T N\ - o COASTAL PLAIN + - NOTES:
—+ \ — Dark brown & brown, silty fine SAND —+ —
386 + 85 N e - - - (A-2-4). + - 1) Water levels not measured due to mud
—+ 20 24 27 - -\.5—1 - - - M o —+ - rotary drilling techniques and boring
T N - T - location in roadway.
T SN - - T - 2) Strata break in split spoon at a depth of
35 I N L £ — 25
336 F 135 - S\ - B T B 3) Driller indicates softer drilling at a depth
i e LGN WoEET T i of 503
30 I AN r I C
286 T 185 - - -\ 3 T 3
T 35 | 53 |47/0.4 B N w - 1 L
T - - | o 10009® - T -
25 I =T C251 220 I C
1 L e | Tan & brown, fine to coarse SAND (A-2-4), 1 |
236 1235 2 Z 5 L amT B with trace silt. 1 B
9" Sat.
1 i L 1 L
20 T -\ 201t _ _ _ _ _ _ ___________ 210 T i
T ) 55750 - - - —4 |
186 + 085 \- booel Tan, fine SAND (A-3), with trace silt. 1 |
+ 4 9 11 - 820 W [ooooF T -
1 o) hasi 1 i
15 + \ ssed + —
136 T+ 335 . 1 - \l oooar T 3
T T e25 " T W feeee 1 r
1 /T oo 1 r
10 T -/ s2os 10.1 37.0 T i
4 y _ —- 4 -
ag -+ aas e | Tan, silty fine SAND (A-2-4). 1 |
T ST A8 ]| e0: W 1 i
1 L i 1 i
5 A | | 1 —
36 T 435 -l - - + -
T 1 3 | 4 -*? . W L 1 L
0 I SN rot 410 I C
14 +ase _\\_ . | Tan & gray, fine SAND (A-3). 1 [
i 1 . wEEET 5, 503 T I
4 e - Gray, silty CLAY (A-7-5/6). + -
5 1 | \_ y, silty ( ) 1 i
84 T 535 | - - \— T -
T WOH[WOH| T | g, - M §- 1 L
| 1 [ NJ 1 i
-10 1 | \_ 1 L
114 + 585 l- - N + -
T WOH[WOH| 3 | |4 - - v NG 1 L
15 _': '\" SNY 49 ______ 820 —-: __
! 164+ gas . _\\ . | Interlayered dark brown-gray, silty fine 1 [
| T 3 5 12 % w B SAND (A-2-4) & silty CLAY (A-7-5/6). T B
4 N L 4 L
-20 T 7 C00 6o I '_
T 7" K Gray-brown, silty fine SAND (A-2-4), with T r
2141 685 2 0 2 /0 R some clay. 1 L
T .\g A Sat. K T i
5 1 |- L2490 _ ___ _____________ 120 4 -
\ Dark gray, fine to coarse SAND (A-2-4), |
264 + 735 SN - - . T
I 5 7 5 B \,1,2. Sat. | with trace clay. 1 B
-30 T 1 [ T [




NCDOT BORE DOUBLE U4751_GEO_BRDG.GPJ NC_DOT.GDT 1/19/15

BORELOG REPORT

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 11 OF 17

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 Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St.

BORING NO. B1-C STATION 38+89

OFFSET 6ftLT ALIGNMENT  -L-

COLLARELEV. 47.0ft TOTAL DEPTH 79.5ft

NORTHING 189,572 EASTING 2,354,647

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

SITE DESCRIPTION Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St.

BORING NO. B1-C STATION 38+89

OFFSET 6ftLT ALIGNMENT  -L-

COLLARELEV. 47.0ft TOTAL DEPTH 79.5 ft

NORTHING 189,572 EASTING 2,354,647

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

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 76% 02/22/2014

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 76% 02/22/2014

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 10/14/14

COMP. DATE 10/15/14

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 10/14/14

COMP. DATE 10/15/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH o 25 5 5 100 0 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
50 -30 Match Line | -
- JRRR I FN B S !
T B B e T VWK, Ao e -32.0 79.0
47.0 GROUND SURFACE 0.0 T = 100/0 58 =325~ White CEMENTED SHELLS (A-1-b), with
4 A R A ASPHALT 1o s L ’\ some silty clay.
45 451 19 L 451 - -+ — Boring Terminated at Elevation -32.5 ft in
wac L as | 2| 2| — 0o D 444 ROADWAY EMBANKMENT T C SAND (COASTAL PLAIN)
+ 6 6 11 e | b - D L 42.9 \Tan, GRAVEL/SHELL SUBGRADE (A-1-b). 4.1 1 C
4 . .‘17\ . . L \ Light gray, fine SAND (A-3), with trace silt. + =
0 + SN - COASTAL PLAIN T -
- < — Dark brown to brown, silty fine SAND - — NOTES:
385 T 85 N 3 (A-2-4). T 3
T 18 1 23 [ 27 T '>.5() T M i T i 1) Water levels not measured due to mud
T 0T B T B rotary drilling techniques and boring
35 T /|- (%0 _ 120 T - location in roadway.
235 T 135 I o000 Brown to dark brown, fine SAND (A-3), with 1 K Z)ZSgaZaf‘)reag;ngsorl)llt spoon at depths of
I I A o000l trace to some silt. 1 r 6',4.1"and 79.0'.
1 5 8 10 .. e18 . Sat. [sooo 1 B 3) Driller indicates softer drilling at a depth
1 I T Cooo 1 i of 50.4'.
30 1 | booal 4 -
285 T 185 A eosor T+ -
i 5 10 [ 12 }22: Sat. Jo22e[ 1 L
25 I i i s0 ________________ 20 I o
7235 + 035 SR | Dark brown, fine to coarse SAND (A-2-4). 1 |
i S ¢ Sat. [T T i
20 I ~ swl 200 210 I L
185 + 085 Sy - poool Brown to tan & “'?r:]t grcag,s?l?e SAND (A-3), 1 |
+ 4 [ 7 [ 10 - - *1-7 sat. [Feoof with tra : T r
15 1 R cossl 1 L
135 T 335 R 0000~ T -
i I sat. (EE I N
10 I A HEl I [
85 T 385 - -],- 0000~ T -
T el X wgsser T i
1 N\ o500l 1 L
5 1 coaol 1 |
35 1435 N caset 1 i
T 8 | 15 | 21 o35 w sesr I -
1 A beos 1 i
0 1 / coaol 1 |
B S e o - [ AP //- : e 1 I
T I.'_' — '_’25 w §§§§— -3.4 50.4 + B
5 I R \—_ Gray to dark brown, silty CLAY (A-7-5/6). I C
65 T 535 i - \- T -
T WOH[ 2 | 2 || ¢4 M §— T -
| I [ \: 4 L
-10 1 | \_ - —
15 585 5 Z i--- §- T -
i o AN I N
1 T N 1 5
|15 4 N NN 150  _ _ _ _ _ _ ___ _ ______ ____ 8620 4 -
N EER . = R
165 T /35 \X_~ .. §§§§_ Light gray, fine SAND (A-3). 1 |
| i o1 2 U T I C
-20 1 - cossl 1 L
215 T 685 R IR R oooal T r
T BT | WS T B
1 R oooof 1 L
-25 1 ; eoedl 250 _  _ __ __ __ _ _ __ _ _ _ ___ ______T120| 1 |
1 ../ | Dark gray, fine to coarse SAND (A-2-4), 1 |
-265 T 735 .
I 7 6 8 - ,/14_ Sat. L with trace clay. 1S L
-30 T b [ T [




NCDOT BORE DOUBLE U4751_GEO_BRDG.GPJ NC_DOT.GDT 1/19/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 12 OF 17

WBS 40191.1.2

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

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St. GROUND WTR (ft)
BORING NO. B1-B STATION 39+21 OFFSET 35 ft RT ALIGNMENT -L- 0HR. N/A
COLLARELEV. 46.9 ft TOTAL DEPTH 85.0 ft NORTHING 189,613 EASTING 2,354,680 24 HR. FIAD

SITE DESCRIPTION Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St.

BORING NO. B1-B STATION 39+21 OFFSET 35ftRT ALIGNMENT  -L-

COLLARELEV. 46.9ft TOTAL DEPTH 85.0 ft NORTHING 189,613 EASTING 2,354,680

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

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 76% 02/22/2014

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 76% 02/22/2014

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 10/13/14

COMP. DATE 10/14/14

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 10/13/14

COMP. DATE 10/14/14

| 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
50 B <03 R R R R e Match Line |
I
T r -316 T 785 S R [P — s
I [ 469 GROUND SURFACE 0.0 T 100/0.4 ST ~ 1001049 at. White CEMENTED SHELLS (A-1-b), with
I I _ ASPHALT T ———— L [ -33. trace silty clay. 80.5
45 | 452 T 17 S e R R N ﬁg AT EEARKRENT ;; -35 T r ] o Gray, silty fine to coarse SAND (A-2-4),
} BAN - t y
R R R R I e ® T s \Tan. GRAVEL/SHELL SUBGRADE (A-1-b). a1 68 LT85 1 | L)l wintrece srf]gsl;smgér??emed el
1 T L. L \ Light gray, fine SAND (A-3), with trace silt. / 931 w -38.1 85.0
40 1 S\ L COASTAL PLAIN 1 L Boring Terminated at Elevation -38.1 ft in
-+ A - Dark brown to brown, silty fine SAND -+ - SAND (COASTAL PLAIN)
sea T 8s || g A T 300 (A2-4). 89 T I
1 730 M [oeel Brown to dark brown, fine SAND (A-3), with 1 B
4 L 0000, trace to some silt. 4 L .
35 T IR R DL s T - NOTES:
334 T 135 FEEE NN NCEE R R — o000 T - 1) Water levels not measured due to mud
T 9 14117 a1 - Sat. [oss T - rotary drilling techniques and boring
T oo T B location in roadway.
30 T I - oo T B 2) Strata break in split spoon at depths of
T 1 N T ~ 2.7',4.1,8.9 and 49.8"
284 T 185 ooy o eooel T r 3) Driller indicates harder drilling from a
T 12012 14 g W fessef T C depth of 11.5-13.3"
T ool MR T L 4) Driller indicates softer drilling at a depth
25 1 / ooool 249 20| 1 [ of 80.5".
224 T 035 - | Dark brown, fine to coarse SAND (A-2-4). 1 |
T 5 8 9 - -(1-7 w - T -
20 I A (100 _ _ _ _ _____________ 79 I C
184 T oas N boocl Brown to tan &Iightgray, fine SAND (A-3), 1 |
I 9 15 19 -ﬁ34- - woBessr with trace silt. + -
15 I AR S I L
134 T 335 4 o000 T B
T 5 7 10 - yh W [ooool T B
10 I A eesdl 1 L
/ o
84 T 385 A o000 T B
T 2 2 3 P W [ooool T B
4 A o000 4 L
5 1 \ 5000k £ -
34 T 435 -\ o000 T r
T 5 8 8 - ‘*1-6 W [ooool T B
0 1 I el o o ag 1 L
16 T aas . I, - | Light gray, fine to coarse SAND (A-2-4). 1 |
T 6 | 5 | 4 ‘@ T -
1 @9 w 2.9 49.8 1 r
1 g - L Gray to dark brown, silty CLAY (A-7-5/6). 1 L
-5 1 { §_ 1 |
66 T 535 F-o \‘ T r
T WOH[ 1 1 é w \- T -
| 1 [ N 1 i
-10 I \ \_ I [
116 T 585 l- - - §' T B
T 1 2 2 ‘ 47 M \- T -
1 AN N 1 i
|15 4 \ A54 _ _ _ _ _ _ _______ ___ __ e 4 L
166 T @35 .\.\ L §§§§_ Light gray, fine SAND (A-3). 1 |
| il E Dol weseer I C
s . ... 0000k s L
-20 4 5000k £ -
216 T 685 R o000 T r
T 9 11 12 - -f23- - W [ooool T B
25 I Y sosol 251 72.0 1 L
266 T 735 A | Dark gray, flr\:ﬁt}]ot;::celésgaSAND (A-2-4), 1 |
i STET sat. [ 4 I B
-30 T Sl B T B




NCDOT BORE DOUBLE U4751_GEO_BRDG.GPJ NC_DOT.GDT 1/19/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 13 OF 17

WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St. GROUND WTR (ft)
BORING NO. EB2-A STATION 39+49 OFFSET 55 ftLT ALIGNMENT -L- 0HR. Dry
COLLARELEV. 44.9 ft TOTAL DEPTH 785 ft NORTHING 189,618 EASTING 2,354,585 24 HR. FIAD

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

SITE DESCRIPTION Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St. GROUND WTR (ft)
BORING NO. EB2-A STATION 39+49 OFFSET 55ftLT ALIGNMENT  -L- 0 HR. Dry
COLLARELEV. 449t TOTAL DEPTH 78.5 ft NORTHING 189,618 EASTING 2,354,585 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 76% 02/22/2014 | DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 76% 02/22/2014

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 10/20/14 COMP. DATE 10/21/14

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 10/20/14

COMP. DATE 10/21/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)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 (f) (ft) 0.5ft | 0.5ft | 0.5ft | O 2|5 5|0 7|5 100 | NO. |/voll &
45 44.9 GROUND SURFACE ool |35 | A\ 11 1 Matchline | I R Y
449 10U 2 3 3 o - - D Wl 438 ARTIFICIAL FILL 11 1 L Boring Terminated with Standard
4 N L Gray-brown, silty fine SAND (A-2-4), with 4 L Penetration Test Refusal at Elevation -33.6
a14 T 35 AN | - - - L some brick fragments & gravel. 1 L ft in SEDIMENTARY ROCK (COASTAL
0 T 9 | 4|15 “ Vg Sat. [it 405 COASTAL PLAIN 44 T - PLAIN)
-+ g - \  Gray-brown, silty fine SAND (A-2-4). [ -+ -
T TN T i Dark brown & orange-brown, silty fine T r
T TR B SAND (A-2-4). T r .
A TR RS I T I NOTES:
35 -+ 875 w — -+ I~ 1) 0.0-0.1" = Surficial Organic Soils
T R '/"‘ - - - T u 2) Strata break in split spoon at depths of
T N P G = T B 1.1',4.4',49.0' and 49.5'.
314 T 135 g B B T B 3) Driller indicates harder drilling at depths
30 I 16 18 18 - -’§6 - w r I C of 67.5' and 77.5'.
-+ ./. - - - -+ -
4 /- L 4 L
264 T 185 R I A - T B
25 1 [ AR G Y 7 sat. [ I o
4 |- L 4 L
214 T 235 SRR A R B T B
20 I | nasast = as sat. i 1 o
1 AN el 179 o2 1 L
164 T 285 I § L Brown, fine SAND (A-3), with trace silt. 1 L
15 T e[ s wogEsr I o
-+ - /. - - : - -+ -
-+ - - ./ - - - : - -+ -
114 T 335 R Y S § B T B
10 I T e WSt 1 o
1 S\ oool 1 L
s \o- o ~_ 3710 + o
64 T 3as B I T | Tan to light gray, silty fine SAND (A-2-4). 1 |
5 I N N L | SESSA T W 1 o
1 SN [ 1 i
14 T 435 "\' B T B
0 1 A | SR Y ¥ woESE I o
4 i L 4 L
41 ....//.... L 41 L
R e [ 490 T [
-5 £ | @9 WS =46~ Dark gray, clayey fine SAND (A-2-6). 495 4 -
+ - - \— Gray, silty CLAY (A-7-5/6). + -
T e N T i
-10 1 | \_ 1 L
-1077T 556 1. \_ T C
1 124 o . M §_ 1 i
| -136 T 585 1 \' T B
15 T 22 [ 4| & M §_ I r
1 .. \_ 1 L
1 | - - Ny 1 L
186 T 635 b- - NY T -
20 1 WOH[ 2 3 _*5' - - M \—_ + =
. § < —
| T b - N 226 67.5 T -
236 T 685 ST BN Light gray, fine SAND (A-3). T r
-25 I npey s -y ¥ WS I [
7 0 0 0 o
4 - e .- AR 0000l 4 -
1 R 2 eooel 274 _ 120 is L
1 I - | Dark gray, silty fine to coarse SAND 1 |
-286 T 735 ;
30 I 7 7 5 - 71,3( W L (A-2-4), with trace gravel. 4 -
4 T R e R BRI L 4 L
T [ PSSy el Iy S By, I -32.6 775 T r
336 T 785 G IR LR NN § F -336  COASTAL PLAIN SEDIMENTARY ROCK _ 785 T r
T 60/0.0 60/0.0 F \ SEDIMENTARY ROCK (COASTAL PLAIN) T 3
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22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 14 OF 17

WBS 40191.1.2

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St. GROUND WTR (ft)
BORING NO. EB2-C STATION 39+89 OFFSET CL ALIGNMENT -L- 0HR. N/A
COLLARELEV. 450 ft TOTAL DEPTH 75.0 ft NORTHING 189,671 EASTING 2,354,628 24 HR. 2.7

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

SITE DESCRIPTION Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St. GROUND WTR (ft)
BORING NO. EB2-C STATION 39+89 OFFSET CL ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 450 ft TOTAL DEPTH 75.0 ft NORTHING 189,671 EASTING 2,354,628 24 HR. 2.7
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| DRILL METHOD  Mud Rotary
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DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 76% 02/22/2014

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 10/16/14

COMP. DATE 10/17/14

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 10/16/14

COMP. DATE 10/17/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)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 | 0.5ft | 0.5ft | O 2|5 5|0 7|5 100 | NO. |/voll &
45 45.0 GROUND SURFACE 0.0f | -35 Match Line
448 N 02 15 7 6 B + . w F 44.8 ASPHALT 0.2 T 11 177 1 7T T T NOTEST T T T T T T T T T T T T T
1 A A v ARTIFICIAL FILL o3 1 - . N .
115 T 35 R P - 413 Tan, GRAVEL & SHELLS (A-1-b). 37 4 L 1) Boring Iocatqd in pusmess parking lot.
40 I 5 6 8 - &14. Sat. COASTAL PLAIN 1 L 2) Stfata t?reak in split spoon at depths of
-T ) Dark gray to dark brown, silty fine SAND -T - 3 0'5.' 37 5.8'7 and 29'8' -
1 - - \S\ 380 (A-2-4), with trace gravel from 0.5-1.7'. 19 1 r )o?zgeé‘mdlcates softer drilling at a depth
365 T 85 - N- - - A _ __ _Gray-brown, fine SAND (A-3). | —+ - o
35 T 13 15 17 \.éz - W Dark brown to orange-brown, silty fine 1 - Other Samples:
-+ 7 SAND (A-2-4). - — ST-1(50.0 - 52.0)
1 A A 1 i
315 135 /
30 1 10 13 13 2 Sat. 1 C
N
1S - N - 1S L
1S O\ - 1S L
265 T 185 N T -
25 _': 14 24 30 © o Tesd Sat. _': -_
4 N < 4 L
4 e 4 L
N
215 T 235 TN T o
20 + 16 | 45 |55/0.4 - w T -
T 100/0.9% T =
1S R 1S L
-+ - - - / - - -+ -
165 T 285 SRR T -
15 _': 14 27 41 - ;.'6’8 - - w _': -_
1 R S 1 L
1S N L (T B _ 320 1S L
115 + 335 - /.//. . Brown, fine SAND (A-3), with trace silt. 1 |
10 I 7 10 11 - 'I.21 - - w I L
1 I B 80_ __ _ _ _ _ ___ _________ sz 1 i
A5 T 385 A I | Tan to light gray, silty fine SAND (A-2-4). 1 |
5 1 S B R Y woEET 1 o
+ \. - - - - + -
15 T 435 - - - T -
0 I o] R T wEEET I r
1S R I » 1S L
e T ane T o EL 478 T I
5 = + WOHTWORT | ; M K Gray, highly silty CLAY (A-7-5(33)). T L
T |- - 76% - T -
1S |- - L 1S L
-85 T 535 (. 5 T 3
10 T VO] % | e M RN I o
1 l. . .. | 1 L
+ |. - - - - - + -
| -135 T 585 | I A [ -13.7 58.7 T r
15 I Ml Tl || TTTTT ,}3'6 w il Gray-brown, silty fine SAND (A-2-4). I C
1 L i 1 i
-185 T 635 -l B T B
| 20 A N N i sat. [ I o
1S R V » 1S L
I T avdh _ T i
-235 T 685 - 2/- B T B
25 I 8 7 S i Sat. [ 248 69.8 I L
I L. K Light gray, fine SAND (A-3). I K
1 - - 2’ ______T20 1 L
085 + 735 /- Gray-brown, silty fine SAND (A-2-4). 1 |
-30 T I A Sat. 750 I C
1 | Boring Terminated at Elevation -30.0 ft in 1 |
1 L SAND (COASTAL PLAIN) 1 L
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SITE DESCRIPTION Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St. GROUND WTR (ft) [ | SITE DESCRIPTION Bridge on SR 1409 (Military Cutoff Rd.) over US 17 Bus./Market St. GROUND WTR (ft)
BORING NO. EB2-B STATION 40+18 OFFSET 44 ftRT ALIGNMENT  -L- 0 HR. N/A| | BORING NO. EB2-B STATION 40+18 OFFSET 44 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 45.1ft TOTAL DEPTH 70.0 ft NORTHING 189,711 EASTING 2,354,662 24 HR. 6.5| [ COLLARELEV. 45.1ft TOTAL DEPTH 70.0 ft NORTHING 189,711 EASTING 2,354,662 24 HR. 6.5
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| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 76% 02/22/2014

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 10/20/14

COMP. DATE 10/20/14

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 10/20/14

COMP. DATE 10/20/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 100] | NO. | /voll 6 | ELev. @y DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | O 25 50 75 100 | NO. |/voll &
50 L S0l L | _l_J|__1______Mahline _ ____| I I
4 L 1 L NOTES
I C I C 1) Boring located in business parking lot.
45 wio L oo - 454 GROUND SURFACE 09 T r Z)OS.gaatgdbEfg}.( in split spoon at depths of
T T8 [ 10[[-- A D Taas ) ASPHALT 08 T -
4 -0 F 421 \ ARTIFICIAL FILL 30 +4 - Other Samples:
416 + 25 . /./ . 1 Tan, GRAVEL & SHELLS (A-1-b). [ — 39 1 L ST-2 (55.0 - 56.9)
40 T &3] 4 - Sat. - \ COASTAL PLAIN | T -
T N W [T\ Grayfno SAND (A3), with race sitt_ | T -
T TN | T T i Dark brown to orange-brown, silty fine T i
T TN T 7T i SAND (A-2-4). T r
366 + 85 SN - - T -
35 T 15 18 16 \,-34~ Sat. o I C
+4 - - / - - - +4 -
<+ P— / P— - <+ -
316 + 135 R - T -
30 1 Sl ¥ Sat. 3T T o
1 ol N 1 L
266 + 185 -1 - T -
25 T [ ° L Sat. fil T o
1 SV N 1 L
216 + 235 ----\\ - - T -
20 1 [ A Rt D Sat. 3T T o
1 I | 1 L
+4 \. - - - +4 -
166 + 285 \ - - - T -
15 T o m]e 933 Sat. B T B
4 7 L 4 L
I N A L ____ 320 I C
116 + 335 -7 L Brown, fine SAND (A-3), with trace silt. i L
10 T s 7 10 | @i7 w i T i
T T N T L
1 A et _ 370 1 I
66 + 335 - | Tan to light gray, silty fine SAND (A-2-4). 1 |
5 I S i WS I o
1 AV N 1 L
16 + 435 AL - T -
0 T g [ 11| 15 - 2 W L 1 L
T M o _____________ 49 T i
aa L s : ) N Gray, silty CLAY (A-7-5/6). I B
T WOH|WOH| 2 . M L 1 L
5 I 92 \_ I [
1 |- §_ 1 L
-4 I - - \_ -4 -
I BT wen T2 L N I .
-10 I [ X} M 55.0 I [
1 l. - .. 709 Gray, fine to coarse sandy SILT (A-4(0)), 1 |
T =3 % with little clay. 56.7 T B
134 + 585 -1 - Gray, silty fine SAND (A-2-4). + -
as | T B IR B WL 1 o
' 1 Ne -2 |- .- L 1 L
<
1 A < L 1 L
! -184 + 635 N - + -
20 I |P|F|* 59 WoEEL 1 o
7
-+ - - ./ - - -+ -
1 4 L 4 L
SEE S LR . . e W Bt T :
31 249 70.0
T C Boring Terminated at Elevation -24.9 ft in T B
T B SAND (COASTAL PLAIN) T B
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Photograph No. 2: View looking SW along End Bent 1, Market Street to right Photograph No. 4: View looking SW along End Bent 2, Market Street to left
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Bridge on SR 1409 (Military Cutoff Road, -L-) over US 17 Business/Market Street (-Y1-) New Hanover County, North Carolina
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