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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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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
[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 —————————— R — 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 MINERALOGICAL COMPOSITION PE—— FINE 70 COARSE 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 QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R 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. 22‘55'5'?-0 523223-59225'5- 51;?}; MORPHIE &G NON-COAST AL LA CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. a-2-4[A-2-5] a-2-6[A-2-7 COMPRESSIBILITY :gg;cmgg)“'-'-m 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.Ur::ock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"1 PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
2‘& 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
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 107 HAMMER IF CRYSTALLINE. B o JNGLE AT WHICH & STRATUIM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 -5 5 - 12% LITTLE 10 - 207 .
PASSING *40
S _ _ 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
L 49 Mx| 41 M |40 Mx |41 1N [ 40 Mx [ 41 My |40 Mx| 41 M LUTTE OR ol b s oo sl o AN ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF CINE OF SIP. VEASTRED CLOCKWISE FROM NORTH
Pl 6 MX NP (19 Mx |18 Mx| 10MN [ 10MN | 18 Mx |10 MX | 10 MN | 11 MN VODERATE HIGHLY HIGHLY ORGANIC > 1oz g L - v OF A CRYSTALLINE NATURE. . -
CROWP INOEX | @ ° ° 4 M| 8 M |12 MX|16 MX N0 M AMOUNTS OF e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO e I O e HAS BEEN DISPLACENENT OF THE
UL Tv7ES |STOE FRRGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR L .
OF MadoR | GReveL, ao | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AvA. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
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
P Py Zpw PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :DS‘:M':E;DSPARS 2RE DULL AND DI?C%LQ[RED. sso»si iﬁvér‘gn;:v; :og;M:::,ED PARENT MATERIAL.
A5 SUBGRADE EXCELLENT 10 G000 FAIR TO POOR POOR POOR | UNSUITABLE Bf'ﬁ"‘ fgé'gs ;'O‘CDE HAMMER BLOWS AND SHOWS SIGNIFICANT LOS FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
O SPRING OR SEEP .
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 EORMATION (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 FIELD.
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.
GENERALLY VERY LOOSE <4 SOIL SYMBOL 1o TEST BORING (O SLore morcator (SEV.) i‘gnggﬂ; 'E':(T‘-‘ELRTENg;:ETERz;ag':ﬁ:%‘F'-'S'T';m%"c‘“'ggginugggﬁVA:EMZEI;DSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
LL . . I—
GRANULAR LOOSE 4 10 10 veT pur IF_TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDIUM DENSE 10 70 30 Nva ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY [NDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE :
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 =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 T0 15 170 2 PIEZOMETER 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) vsn:Asgwr 15 >ng30 2 :04 4 wTepet ALLUVIAL SOIL BOUNDARY A AL LATION (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 T —
I eS——— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 12 40 60 200 270 UNDERCUT - UNCLASSIFIED EXCAVATION - 6] UNCL XCAV - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
XCAVAT Zl UNSUITABLE WASTE 4 ACCEPTABLE, BUT NOT TO BE SELA
OPENING (MM) 476 200 @042 025 0.075 0.053 EHELZOWION zzzmsswmn 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%?"rg?ggﬂ:“;‘ ;L’: 'i::gggé;;;g:;v THAT HAS BEEN EMPLACED PARALLEL TO
N - TO DETACH HAND SPECIMEN. -
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL 0 DETACH HAND SPECIMEN. ‘
(BLOR.) (OB (GR.) SAND SAND (sL.) (cL) 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 | 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 GUIDE FOR FIELD MOISTURE DESCRIPTION | CSE-~ COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF 4 PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED USUALLY LIGUID: VERY WET. USUALLY OPT - DYNAMIC PENETRATION TEST  SAP. - 2‘“”"0';”": S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
(SAT. FROM BELOW THE GROUND WATER TPBLE | & - ;’mg RATIO gf‘: ;E‘?'ssu.'ﬁv 2? ) g:';';f’:%%’; VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH ';E‘E‘GISTEE sgﬁgﬁ‘g’;‘g;&;‘f:& “E);-“'PT;‘E“STS%“D ig”g'-égcgzrggé‘““ THAN 4 INCHES DIVIDED BY
w LI0UID LIMIT i . o L SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY .
T FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY 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 ——
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
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT X,TE'E' HIoE MOF;E rToH‘:g :?EEFTEET ¥57gkgclg:;gEgEnnsn 154- ’:EEFTEET ELEVATION: N/A FEET
2’3 T 3:;::;’255“ TFMT,"T'RE ORILL 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 - I INDURATION
PLASTICITY 0 Ll (I FIAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY INDEX (PD) DRY STRENGTH CME-550 [] wero Facep FiNcer BITS (v FOR SEDIMENTARY ROCKS, INDURATION |Rs J;f.cm??m:ﬁcz; ::;’::IZLMBE: Oczsmscr':lllzz. HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH UMEROU: 4
SLIGHTLY PLASTIC 615 SLIGHT [] vene sEar TEST % e [] w sovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] Post HoLe oicceR MODERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portesLe HoisT TRICONE _ 3 /g STEEL TEETH [ wano auser BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
| O [] sounoime 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_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 &
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- N — BROWN SAND, MOIST TO SAT. -+ v
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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 [
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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
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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

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 10/16/14

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




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

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 15 OF 17

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 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

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 10/20/14

| 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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SITE PHOTOGRAPHS

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

Project 40191.1.2 TIP U-4751 December 2014
Bridge on SR 1409 (Military Cutoff Road, -L-) over US 17 Business/Market Street (-Y1-) 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 BRIDGE NO.202 ON -L- (PROPOSED
SR 1409) OVER -Y2- (OGDEN PARK DRIVE) AT -L-
STA. 62 +99.10

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. U-4751 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 (919) 7T07-6850. 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
GEQTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

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

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO 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.
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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.

U-4751

SHEET NO.

2 OF

14]

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

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

ANGULARITY OF GRAINS

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

HARD ROCK

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

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE!

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D 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.

ANGUL AR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED = é/‘\‘ NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —M —RA GICA_COMPOSITION ROCK (WR) =5 >2 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS INERALO L CveTALLIE FINE 70 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH [T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING 200) 1> 367 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 ot | a5 [ a6 | AT 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 - FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN I
CLASS. [ A-1-o [ A-I- A-2-4[a-2-5]A-2-6[a-2-7 aTs COMPRESSIBILITY :0'*"3 VSR LLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
seoL Boss %% ] SLIGHTLY COMPRESSIBLE L <3l OCK (NCR) — — ——| ROCK TYPE INCLUDES PHYLLITE, SLATE. SANDSTONE, ETC. OF SLOPE.
bose RSN s Vg e M, MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD
8588 A PR I N . CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
PSS HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | I : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
. PERCENTAGE OF MATERIAL =2 | SHELL BEDS.E'C.
10 |58 Mx WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:24; g::: gg ::: GRAMLAR  SILT - cLaY R 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
prer— TRACE OF ORGANIC MATTER 5 - 37 ) TRACE T HANMER IF CRYSTALLINE. DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 1o - 20 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN HORIZONTAL-
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% : g ' DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
n 49 Mx| 41 MN |40 Mx| 41 MN [ 40 Mx | 41 MN |40 Mx | 41 MN LITILE O . . . oy v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DNE O SIP VEASIRED CLOC FRoL NORT
Pl 6 Mx | NP 10 Mx |10 Mx | 10N [ 10MN | 10 M |10 MX | 11N | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > lex > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROWP INOEX | @ ] 3 ame |8 m 12 Mx[i6 kw0 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.
USURL TYPES |STONE FrAGS. QRGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AvAR CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
OF MAJOR | CRAVEL, AND | o0 GRAVEL AND SAND SOILS SOILS A 4 STATIC WATER LEVEL AFTER _24  HOURS FLOAT
MATERIALS SAND <5 MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
R Tew o e e i e s |0 S o T 4% o sp mmomi DY et e | P o
A5 SUBGRADE EXCELLENT T0 G0OD FAIR TO POOR POOR POOR | UNSUITABLE O~ SPRING OR SEEP vy LOw W u 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 —i?:ﬂ:”o" [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
(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.
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE S;RENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION L TEo bl Wobed TIELU oF ) HEPUSHL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-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 : v oF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL G'v’g i 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 0 3 A ARTIFICIAL FILL (4F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA L FILL (AF)OTHI RAINAGE.
NN CoLESIVE) DENSE 30 10 50 TN RosbwaY Evpankueny D) 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 [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 < 0.25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM,
GENERALLY SOFT 2104 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK,
SILT-CLAY MED'”MF?'FF 4 Tm 8 2.5 Tm Lo 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 STI 8 10 15 1 To 24 A 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) vr.n;ms‘;wr 15 >ng3@ 2 >04 ALLUVIAL SOIL BOUNDARY NSt LATION (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
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 ggggcgﬂw mgt?f:{'EE%:SXTCEAVM'ON - :E‘E'Es'fzéilgﬂsgcsgffrlg'*aé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 @.075 0.853 . 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‘EFELA;I'E"D%'-ILGT;;N S%%’:g?ggfr:”;: l:: %::;SSEDE;;;'(‘;- THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay ONDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. ’
BLOR) COB) R SAND SAND Pl P 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 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 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 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 OPT - DVN:;‘T": PENETRATION TEST ggp' 'Sizz"g';kgf gs- Bg‘;'(” P00 PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
: : © - VOID RATIO - " TSP 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 " R FINGER PRESSURE. CA RaT A THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w— L Louo LMt F0SS. - FOSSILIFEROUS oLl - sLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
g : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLI0; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE ©WET - W) ¢ FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
®D ATTAIN OPTIMUM MOISTURE - L BENCH MARK: BL-7, N 191673.0995, E 2353556.8345
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUL EN USED ON SUBJEC OJEC WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 44.99 FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cav sits automatic [ | ManvaL CLOSE @.16 T0 1 FOOT VERY THINLY BEDDED 2.3 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET NM = NOT MEASURED
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] & +oLLow aucers [Je [ TNGURATION
PLASTICITY INDEX (PD) ORY STRENGTH [J cve-ss0 [] waro Facep Fincer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
— e —— RUBBING WITH FINGER FREES NUMERQUS GRAINS:
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE ;
SLIGHTLY PLASTIC 615 SLIGHT [J vene srear TEST % casme [] w eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] Post HoLE DicoeR GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] rortasLE HoisT TRICONE _ 2.94 " STEEL TEETH MODERATELY INDURATED BREAKS EASILY WHEN HIT WITH HAMMER
COLOR —<99 [] wenp aucer .
TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
. CME 45B D - SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

DATE: 8-15-14
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( (2 /= NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 7 OF 14
\) BORELOG REPORT
WBS 40191 |TIP U-4751 |COUNTY NEW HANOVER |GEOLOGIST J. Whitt WBS 40191 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST J. Whitt

SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive)

GROUND WTR (ft)

BORING NO. EB1-A STATION 62+82 OFFSET 47 ftLT

ALIGNMENT -L- O HR. 0.1

COLLAR ELEV. 44.4 1t TOTAL DEPTH 85.0 ft NORTHING 191,652

24 HR. 1.0

EASTING 2,353,485

SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive)

GROUND WTR (ft)

BORING NO. EB1-A STATION 62+82 OFFSET 47 ftLT

ALIGNMENT -L- O HR. 0.1

COLLAR ELEV. 44.4 1t TOTAL DEPTH 85.0 ft NORTHING 191,652

24 HR. 1.0

EASTING 2,353,485

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER M. Coogan START DATE 10/14/14 COMP. DATE 10/16/14

| SURFACE WATER DEPTH N/A

DRILLER M. Coogan START DATE 10/14/14 COMP. DATE 10/16/14

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U4751_GEO_BH.GPJ NC_DOT.GDT 2/20/15

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 [ 0.5t | |O %5 5‘0 7‘5 100| [ NoO. moll G | Elev.m DEPTH (i) (ft) 0.5ft | 0.5ft [ 0.5t | |0 %5 5‘0 7‘5 100| [ NoO. voll 6
E at i
I - —44.4 GROUND SURFACE oof 3854 1+ 411 1 Mmch Line - ——tsatfoos————————————————— — — — — |
+ T 1 3 | 2 - A 4 = COASTAL PLAIN T+ Nt ool 615
42.4 T 2.0 5 3 3 ) 421 DARK BROWN,SSIAII\"IB( FINE GRAINED 23 1 _\ o - _@KY,_SET_W_ITﬁﬁQA_CE ENETO |
104 T 40 . sat. [-oo -39.1 4 835 X - MEDIUM GRAINED SAND, AND SOME
40 -+ 7 1L 9 sat 2o GRAY AND DARK BROVIN, FINE -40 + 9 | 38 ]2 955 w SHELL FRAGMENTS 85.0
384 T 6.0 B ’ ‘ T B Boring Terminated at Elevation -40.6 ft in
T 19 9 11 - Sat. [czod T B Hard Silt
364 T 80 - coo T r
35 I 3| 4| 6 . sat. [2259 I [
309 | 135 ) e I i
30 T 4 [ 4[5 Sat. [233%— -+ —
259 | 185 ) e I i
25 T 2 3 a Sat. [3333— T N
209 | 235 ) e I i
20 T 6 | 9 [ 10 Sat. [235%— T C
159 1 285 o/ : S 1 i
= 1 RS sat. i34 T -
T l- : S T C
I [ ] sooel I C
109 1 335 I . ) S I r
10 T T 2 [ 1 fd sat. oo T N
1 |- - . hosal 77 36.7 1 L
59 1 385 - } i I C
5 T WOH | WOH | WOH +0 Sat. T B
1 |- - - Ry N A" 3y 1 L
1 .- - - GRAY, SILTY CLAY 1 L
09 I 435 ‘ . - \_ 4 L
0 T WOH[ 1 1 |Y w N 1 L
I 1o : S_ I C
1 |- - . L 1 L
5 4l 4485 |- . NS 1 L
- WOH[ 1 2 93 W —-5.6 50.0 - —
T I - By GRAY, FINE TO MEDIUM GRAINED SAND T -
I I : T I I
91 1535 - - . cood 1 L
W0 I T | e sat fiT I .
1 S L oo 1 B
< 233
- - - ™ o - - - - - - 0 0 O Ofm - -
~ o 0 o o
. o o o of
T - - - - - - N - - - o oo o_ T B
-14.1 L 585 - - - - - - - -\'\< - o + L
| -15 I 22 | 26 | 44 70 sat. [ I L
T Rl oo T -
T DT oo T -
191 ] 635 2T 2N 1 i
R -19.1 4 Dt oo T -
(=20 -+ 12|21 o33 Sat. |35 -+ —
T N\ Lo T r
| T \- - oo T -
241 L 685 '\ N I C
-25 -+ 9 | 21| 24 was Sat. |35 -+ —
I A peoel 271 o ______ ns I L
1 A oo GRAY, GREEN AND BLACK; FINE TO 1 B
291 4 735 A cool COARSE GRAINED SAND WITH TRACE 1 B
-30 4 3 19|12 -‘/31 sat. |50 SILT, AND SOME SHELL FRAGMENTS -+ —
4 P OO O 4 -
+ S coo- + -
211 78 - A - 589 T r
341 4 785 L 1 L
-35 o 117 123 \ 588




( (2 /= NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8 OF 14
\) BORELOG REPORT
WBS 40191 |TIP U-4751 |COUNTY NEW HANOVER |GEOLOGIST J. Whitt WBS 40191 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST J. Whitt

SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive)

BORING NO. EB1-B STATION 62+14 OFFSET 58 ft RT

ALIGNMENT -L-

O HR.

COLLAR ELEV. 43.9ft TOTAL DEPTH 85.0 ft NORTHING 191,646

EASTING 2,353,610

24 HR.

GROUND WTR (ft)
0.5
NM

SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive)

GROUND WTR (ft)

BORING NO. EB1-B STATION 62+14 OFFSET 58 ft RT

ALIGNMENT -L-

O HR. 0.5

COLLAR ELEV. 43.9ft TOTAL DEPTH 85.0 ft NORTHING 191,646

EASTING 2,353,610

24 HR. NM

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014 | DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER M. Coogan START DATE 10/13/14 COMP. DATE 10/14/14

| SURFACE WATER DEPTH N/A

DRILLER M. Coogan START DATE 10/13/14 COMP. DATE 10/14/14

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U4751_GEO_BH.GPJ NC_DOT.GDT 2/20/15

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) 0.5t | 0.5ft [ 0.5ft | |O %5 5‘0 75 100| [ NO. | /Mol 6 | ELev. (M) DEPTH (i) (ft) 0.5t | 0.5ft [ 0.5ft | |0 %5 5‘0 75 100 [ No. |/moll &
45 R R R R R e Match Line R R N
239 | 00 GROUND SURFACE 0.0 T 45 155/0.3 T 10008 ool GREEN AND GRAY, SAND(continued)
T WOH| 1 T 2 ---1---- COASTAL PLAIN 1 2204 a7s 817
S N DARK BROWN, SILTY FINE GRAINED 1 ) —rm——m— e ——— ] 2 3L0
419+ 20 4 o N SAND 1 DARK BROWN, SILT
40 39.9 T 4.0 - el 4.0 -40 |=39 6_-: 835 5 = 5 T
1 9 12 | 11 _ Sat. L LIGHT BROWN, FINE GRAINED SAND ®16 w 85.0
37.9 6.0 R L 1 L Boring Terminated at Elevation -41.1 ft in
1 6 6 6 _ Sat L 1 R Very Stiff Silt
359 1 80 . L 1 L
35 T 8 11 | 13 Sat. — - N
304 T 135 - r T r
30 =+ 7 [ 11 Sat. N T -
25.4 T 185 - r T r
25 =+ 6 | 10| 15 Sat. |55 T L
1 s : L 1 L
1 4 . L 1 L
20 |_204 T 235 < - B T B
=4 / L £ L
T 4 6 7 @13, - Sat. C T r
1 ] . L 1 L
+4 - /. - - - - +4 -
15 | 154 T 285 AR - r T r
-+ 4 3 3 & W —14.4 29.5 - ~
T i - = GRAY, FINE GRAINED SAND WITH T -
T I - B LITTLE SILT T -
104 T 335 I- : C T C
10 =+ 22z 3 fs w Es + —
1 I : L 1 L
5 54 T 385 ,’ B T B
=+ 1 [WOH[ 2 $: Sat. — T n
T | - C22 _ _ _ _ _ _ _ _ _ ________ a7 1 i
T | - T GRAY, CLAYEY FINE GRAINED SAND T r
0 04 T 435 - B T r
T WORWORWOR?O____ Sat. — T C
T - - r-=28 _ _ _ _ _ o aeT] T B
T | - B GRAY, SILTY CLAY T r
5 |_-46 T 485 | " - B T B
1 WOH|WOH| ™2 | g5 - w i 1 -
s N. . . | s L
1 Nl . | 1 L
1 I . | 1 L
-10 |=96 T 535 5 5 1a A\ 10.1 54.0 4 -
T : }22 _ w N LIGHT GRAY, FINE GRAINED SAND 1 L
1 o : L 1 L
45 | -146 T 585 - - - T -
1 15 =4 21 31 169/0.4 L 1_51__________________5_9Q — —
1 . T T T T T o000 C GREEN AND GRAY, SAND 1 L
T R I IR IR Fr-186 _ _ _ _ o _____ e25 T i
20 |-19.6 T 63,5 R B T R B = LIGHT GRAY, FINE TO MEDIUM T -
| -+ 11 | 16 | 24 0 Sat. — GRAINED SAND T N
s AN L s L
[ 4 T Y A L 4 L
1 R Y L 1 |
25 | -24.6 T 685 ,
I 11| 14 N R sat. [:359 T n
1 N L 1 L
1 L D L 1 L
.30 -29 6__ 73.5 > 3 56 \ | _-30.2 74.1 g4 —
1 0 | . Sat. GRAY, SILTY FINE TO COARSE 1 L
1 Fo-- - GRAINED SAND, WITH LITTLE GRAVEL 1 L
1 AR 1 L
35 | 346 T 785 S I S e Gy e _ _ _ __ 185 T C




— SHEET 9 OF 14
(\) /Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
WBS 40191 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST J. Whitt WBS 40191 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST J. Whitt
SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive) GROUND WTR (ft)] | SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive) GROUND WTR (ft)
BORING NO. EB1-C STATION 62+42 OFFSET 5ftRT ALIGNMENT -L- 0 HR. 0.3 BORING NO. EB1-C STATION 62+42 OFFSET 5ftRT ALIGNMENT -L- O HR. 0.3
COLLAR ELEV. 438 ft TOTAL DEPTH 85.0 ft NORTHING 191,643 EASTING 2,353,550 24 HR. 0.3 COLLAR ELEV. 438 ft TOTAL DEPTH 85.0 ft NORTHING 191,643 EASTING 2,353,550 24 HR. 0.3
DRILL RIG/IHAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIG/IHAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER M. Coogan START DATE 10/13/14 COMP. DATE 10/13/14 | SURFACE WATER DEPTH N/A DRILLER M. Coogan START DATE 10/13/14 COMP. DATE 10/13/14 | 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 | <3 N N N I R Match Line R R T
438 1 00 ' | 43.8 GROUND SURFACE 0.0| 1 11 19 28 o _}47_ o o Sat. 888_ GRAY, GREEN, AND BLACK, FINE TO
I 1 1 2 s- - - -] ----]---- FSat | COASTAL PLAIN 1 R A I, 000 COARSE GRAINED SAND, WITH LITTLE
418 L 20 S DARK BROWN, SILTY FINE GRAINED 1 P R S '3_7-9__\ SILT AND LITTLE SHELL FRAGMENTS , 81.7]
1 1 1 4 e e T Sat. SAND 1 e T __ _ _ _ [continued) ]
40 | 3981 40 S il sos ao| | 40 =897 1 8354 _ . 1 o , W h DARK BROWN, SILT
T 7 |11 | 13 e sat. [Soo o GRAY AND LIGHT TO DARK BROWN, 1 . 916 85.0
378 + 6.0 A . Soo o FINE GRAINED SAND, WITH LITTLE SILT 4 - Boring Terminated at Elevation -41.2 ft in
I 9 9 9 .. . sat. [2339- 1 L Very Stiff Silt
18 000 of
3 | 3631 85 N I ool I C
T 41416 T o0 . ) Sat. [:2: I i
I g : i 1 ;
T - - soser T r
30 | 303 T 135 | - soser T -
T 2 s 4 Y _ sat. [s2sq T N
1 1 : e 1 ]
T - - soser T r
25 253 T 185 - ) coodl T B
T 2 s 5 ks ) _ sat. [sasq T N
I N ) EEN I L
1 I U . oooel 1 i
20 | 203 T 235 oo
+ LRI e - sat. [ T n
I o ) eoo I L
1 o ) cood 1 L
15 153 T 285 | oo -T B
T 6L 6 | 7 |7 e : sat. o2 T -
I q- : i 1 ;
T f - cooor T r
10 | 103 T 335 A - cooor T -
S e I . sa fi4 1 3
1 I : L 1 ]
T b - 2o T -
5 | 53 Tass - : ey T r
= WOH[ 1 2 | & sat. [ooe— T ~
1 I . . cood 1 L
1 I : L 1 ]
0o | 03 T435 |- : ey T C
= WOH [WOH [WOH $ sat. [ooe— T ~
T o : eeef29 467 T i
1 T R A N DARK BROWNISH GRAY, SILTY CLAY 1 B
5 -47 T 485 \ \_ I [
T WOH|WOH]| 1 *1 53-51w§_ T C
I \\: ) ) §: I L
-10 | -97 T 535 \ ) \‘_ I [
1 4 8 4 L Y R w §_ 1 L
N
I AN I NV 120 ________ 561 I L
I TN L N LIGHT GRAY, FINE TO MEDIUM T i
| -15 | -14.7 T 585 ool GRAINED SAND 1 L
16 | 16 | 29 \745 Sat. [2229
I I A e I L
20 | -19.7 T 635 Nk el T -
' T 18 | 19 [ 238 _2 Sat. 222 T N
. 1 B e 1 :
25 | 2a7feas| L oL 1l \- - S 1 C
Sat. [335
I S R T I i
1 LA cod 1 -
) i
30 | -29.7 T 735 oz oo T B
T 4 5 |13 Sat. [559 T N
T e o ____ 11 T .
T [elele T B
35 | -34.7 T 785 coer I C

NCDOT BORE DOUBLE U4751_GEO_BH.GPJ NC_DOT.GDT 2/20/15
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\) BORELOG REPORT
WBS 40191 | TP U-a751 | COUNTY NEW HANOVER | GEOLOGIST 1. Daniel WBS 40191 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST J. Daniel

SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive)

GROUND WTR (ft)

BORING NO. EB2-A STATION 63+98 OFFSET 63 ftLT

ALIGNMENT -L-

O HR. 3.5

COLLAR ELEV. 43.9ft TOTAL DEPTH 85.0 ft NORTHING 191,744

EASTING 2,353,413

24 HR. 1.2

SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive)

GROUND WTR (ft)

BORING NO. EB2-A STATION 63+98 OFFSET 63 ftLT

ALIGNMENT -L-

O HR. 3.5

COLLAR ELEV. 43.9ft TOTAL DEPTH 85.0 ft NORTHING 191,744

EASTING 2,353,413

24 HR. 1.2

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014 | DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER M. Coogan START DATE 10/16/14 COMP. DATE 10/17/14

| SURFACE WATER DEPTH N/A

DRILLER M. Coogan START DATE 10/16/14 COMP. DATE 10/17/14

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U4751_GEO_BH.GPJ NC_DOT.GDT 2/20/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁ':sv ELEV DE(%TH o ) 0 o0 v o SOIL AND ROCK DESCRIPTION E'(-ﬁ':sv ELEV DE(%TH o ) 0 o0 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ‘5 5‘ 7‘5 1 NO. Mol G | ELev. @ DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft ‘5 5‘ 7‘5 1 NO. voll G
45 <3 N N N I e Match Line R R T
439 L 00 439 GROUND SURFACE 0.0 T 1T T 10 | 11 K 2 Sat.” |00 GRAY AND GREEN, FINE TO COARSE
ioa + 15 | 2 3 2 *5_ . X A\ AN COASTAL PLAIN 1 2 el GRAINED SAND WITH SOME SILT, AND
I 5 5 5 .. . sat B GRAY AND DARK BROWN, FINE 1 | 599 SOME WEAKLY CARBONATE
409 L 30 | JH . at fosg GRAINED SAND WITH TRACE SILT 296 T 835 - cook CEMENTED SAND AND SOME SHELL
40 394 45 . 2 3 @5, Sat. [520g— -40 —+ 14 11 10 1 sat. [200 FRAGMENTS (continued)
1 7 5 T3 TN _ cosdl _ @21 at. 000l -41.1 85.0
379 1 6.0 ..o . Sat. 259 1 L Boring Terminated at Elevation -41.1 ft in
w64 T 75 8 9 9 - - -gig - . Sat. [s229- 4 L Medium Dense Sand
+ 3 7 8 - - oooo- T -
35 | 249 9.0 15 Sat. coad =4 - Other Samples:
1 2 3 6 - #o- - Sat. |soeot 1 L ST-2 (40.0 - 42.0)
30 304 T 135 N ‘ T o
T 2 2 2 _ Sat. [sozo T n
o5 | 254 T 185 - ey + L
T 2 1 2 i Sat. [sozo T n
20 | 204 T 235 - ey + L
T 1 2 3 i Sat. [sozo T n
15 154 T 285 N g‘g"g’g‘ T -
—_: 4 5 6 i Sat. gggg__ __: '_
T - §§§§— 114 325 T -
104 T 335 - 3 T B
1 o [wor | 1| o : sa. [ T -
1 | . . 1 B
5 54 T 385 - S GRAY, FINE GRAINED SAND T -
-+ WOH |[WOH |[WOH sat. [235— T =
1 0. . . . PR - ... - .. * looool 1 L
0 04 T 435 - Gos ol T B
T 1 |WOHIWOH| & [~ [ Sat. [zzd T N
T | - oS- 36 a7 T -
5 | -46 T 485 \ A R IR T GRAY AND GREEN, SILTY FINE T 3
T 1]11]2 Sat. GRAINED SAND - -
I S N A B I C
|
10 |_-96 T 535 L - - T B
1 2 1 8 [ VORI w | 1 i
~
-+ - - N - - - - - — -4 -
~
1 N Y 7 1 B
15 |_-146 T 585 ST~ N GRAY, FINE GRAINED SAND T r
' T I e Sat. [:320 T N
1 v 3 I [
T R oooo T -
R -196 T 635 S B B S oooo T -
I S SR I A T sau [T T -
1 L oo 1 B
! 1 S coog 1 B
- 246 T 685 T o S T r
B I S B IR Il e sau [T T -
I q 3 I I
T o I O oo 286 _ o 125 T o
30 |_-296 T 735 N HEE GREEN AND GRAY, SAND T 3
T 100/0.9 100/0.39 — T —
T R oo 336 77 T -
35 | -346 T 785 T ki T C




( (O /= NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 11 OF 14
\) BORELOG REPORT
WBS 40191 | TP U-a751 | COUNTY NEW HANOVER | GEOLOGIST 1. Daniel WBS 40191 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST J. Daniel

SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive)

GROUND WTR (ft)

BORING NO. EB2-B STATION 63+40 OFFSET 42 ftRT ALIGNMENT -L-

O HR. 3.0

COLLAR ELEV. 44.2 1t TOTAL DEPTH 85.0 ft NORTHING 191,746 EASTING 2,353,532

24 HR. NM

SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive)

GROUND WTR (ft)

BORING NO. EB2-B STATION 63+40 OFFSET 42 ftRT ALIGNMENT -L-

O HR. 3.0

COLLAR ELEV. 44.2ft TOTAL DEPTH 85.0 ft NORTHING 191,746 EASTING 2,353,532

24 HR. NM

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014 | DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014 | DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER M. Wiggins START DATE 10/20/14 COMP. DATE 10/20/14

| SURFACE WATER DEPTH N/A

DRILLER M. Wiggins START DATE 10/20/14 COMP. DATE 10/20/14

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U4751_GEO_BH.GPJ NC_DOT.GDT 2/20/15

ELEV| GiRy [PEPTH_BLOW COUNT BLOWS PER FOOT save W /1 5 SOIL AND ROCK DESCRIPTION ELEV| GiRy [PEPTH_BLOW COUNT BLOWS PER FOOT SAVP. 5 SOIL AND ROCK DESCRIPTION
ft ft ft ft
| “@ [ @™ |osft|osft|ost]||0 25 50 75 100 | NO. |/voll 6 | eev. oepria | O | @ | ™ |os5ft|osft|osi| |0 25 50 75 100/ | NO. | /vol 6
45 | <3 N N N I e Match Line R R
ZZ7 T 00 —— _ _ 442 GROUND SURFACE 0.0 T 10 [ I0 | 10 T 920 Sat [Tz GREEN ABD GRAY, MEDIUM GRAINED
w7 L 1s | 1 4. : w B COASTAL PLAIN I A sooel SAND, WITH TRACE SILT (continued)
T 1513 o : [ 422 BROWN, FINE GRAINED SANDY SILT 2.0 I S bosal
412 1 3.0 ) £ . B BROWN, FINE GRAINED SAND WITH 203 1 83 L cos
40 | aq 1)1 P Sat. SOME SILT -40 516 7 basd
7 45 7 5 1132 < ~ T ——#13 Sat. |o2:2—.40.8 85.0
382 T 60 . 2 Sat. r T B Boring Terminated at Elevation -40.8 ft in
w7 L7 | 4B |10 Y Sat. r T C Medium Dense Sand
35 | 352 T o0 | ° 6 6 C | - Sat. [ 352 9.0 T r
T 3| 3| 2 - - sat. [=5T GRAY, SILTY FINE GRAINED SAND T n
T L ) (a7 o __ 15 T i
0 |07 F1sL L | - oo TAN; FINE GRAINED SAND 1 L
-+ Sat. [eoo0d— -+ -
I A ; sood 1 L
| b : i | ]
257 | 185 b . S I .
25 I 2 [ 3 [ 7 _;10 sa [ I .
I Sl : N I i
| e : ol | ]
20.7 4 235 - - - bosd + L
S N R R I sa i I s
I Sl : coe I i
I . ) cool 1 L
157 4 285 -t - - cosd 1 L
15 i 5 5 4 &9 sat. [0 41 L
I 1 : eooel I i
1 1.0 ) s T .- - 1 i
10.7 4 335 L. - Tl GRAY, FINE GRAINED SANDY SILT + L
10 £ WOH[ 1 1 *Z w L 4 L
+ |- - - -5 s + L
T ae |- - - GRAY, FINE GRAINED SAND WITH + -
5.7 4 385 + L
5 = WO [Wor [Wor | | sso] sat SOME SILT AND CLAY 1 i
I |- - ; I L
07 1435 Vo . I .
I I- - : I i
1 |- - - 383 4 1 L
.43 1 485 |- - ; DARK GRAY, SILTY FINE GRAINED 4 -
-5 1 WOH |[WOH| 1 o Sat. SAND 4 |
I (I : I i
1 1. . - l83 o 525 1 L
93 1 535 \- - ; C GRAY, SILT WITH SOME FINE GRAINED 4 -
-10 1 WOH| 2 2| L w | SAND 4 |
I '\.\:\: Lo i I i
1 B \ 133 _ _ _ _ _ . _______ s515 1 L
1431 585 NG e R TAN, FINE TO MEDIUM GRAINED SAND + L
|15 4 8 17 | 24 \’41 sat. 50— =4 -
I V20N R I coe I i
I A A cool 1 L
20 -19.3 + 635 B Y e gggg_ + -
, I 5 |11 | 16 ﬂ” sat. [Fio— 1 L
. 1 IR 3 1 -
1 - f - T 1 -
-243 1 685 S - cosd 1 L
25 T 517 [ 7 | —eu sat i1 1 -
T T : co 1 C
T - 'l'_'_.;'_'_'__';'_'__'_';'_ ooool 2_83__________________7_22 T -
30 | =203 1 735 e LT oo GREEN AND GRAY, SAND + L
- + [100/0.4 100/0.49 B -+ —
:: 'ﬁ;._'_'_'_:-_'_'_'_'_.;'_'_'_‘ 5555: '3_33__________________22 :: :
g5 | -343 + 785 N - bood + L




( (O /= NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 12 OF 14
\) BORELOG REPORT
WBS 40191 | TP U-a751 | COUNTY NEW HANOVER | GEOLOGIST 1. Daniel WBS 40191 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST J. Daniel

SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive)

GROUND WTR (ft)

BORING NO. EB2-C

STATION 63+60

OFFSET 2ftRT

ALIGNMENT -L- O HR. 3.5

COLLAR ELEV. 43.7

ft

TOTAL DEPTH 104.0 ft

NORTHING 191,744

24 HR. 1.2

EASTING 2,353,487

SITE DESCRIPTION Bridge No. 202 on -L- (Military Cutoff Road) over -Y2- (Ogden Park Drive)

GROUND WTR (ft)

BORING NO. EB2-C

STATION 63+60

OFFSET 2ftRT

ALIGNMENT -L- O HR. 3.5

COLLAR ELEV. 43.7 ft

TOTAL DEPTH 104.0 ft

NORTHING 191,744

24 HR. 1.2

EASTING 2,353,487

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/22/2014

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER M. Coogan

START DATE 10/16/14

COMP. DATE 10/17/14

| SURFACE WATER DEPTH N/A

DRILLER M. Coogan

START DATE 10/16/14

COMP. DATE 10/17/14

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U4751_GEO_BH.GPJ NC_DOT.GDT 2/20/15

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| [ NO. | /Mol 6 | ELev. (M) DEPTH (i) (ft) 0.5ft | 0.5ft | 0.5ft | (O %5 5‘0 7‘5 100 [ No. |/moll &
45 | <3 R N N I e Match Line R
437 1 00 [ 437 GROUND SURFACE 0.0 T 11 | 10 | 10 w0 . . .. Sat. GRAY AND GREEN, SILTY MEDIUM
I WOH[ 1 +3 o B A 4 C COASTAL PLAIN 1 SN L GRAINED SAND, WITH LITTLE SHELL
422 1 15 4 - S ) at L GRAY AND DARK BROWN, FINE 1 DL FRAGMENTS (continued)
1 3 - - L 4 . ..
40 | 407 307 . QL GRAINED SAND 40 | 308 T sas '
302 a5 | - L oL O |8 : Sat ke T 7| e T pes sat.
377 4+ 60 S22 - Sat. L 1 S
I 3 6 8 e . Sat B 1 ..
36.2 75 m4 . / 438 _  _ _ _ _ _ __ _ _ _ _ _ _ _ __ __ 815
35 | 2471 90| 2 3 4 '{7 o ) Sat. i 45 | -448 T 885 “/ GRAY AND BROWN, FINE GRAINED
== 5 i 7 — - 5 7 9 P ss.123 w SANDY SILT, WITH LITTLE FINE
T 9 : Sat. r T e GRAINED SAND AND TRACE MICA
1 . B 1 .
30 | 302 T 135 : [ 50 | -498 T 935 ok
T 2 3 3 - - Sat. r T 3 6 7 - _+13_ W
I ) ] B I I
25 | 252 T 185 0 - [ 55 | -54.8 T 985 : ', :
1 2 2 4 96. . Sat. L 1 5 6 8 . .ea_| .. e W
=
1 1- . B 1 T~ .
T 1° - B T - \\'\'\'\ 588 1025
20 | 202 T 235 1 - r 60 | -508 T1035 R P00 w03  GREEN AND GRAY, SANDWITHLITTLE 0, ,
T 4 2 4 ” - Sat. N =+ 00/0. 100/05 peos=222—  FRIABLE SANDSTONE FRAGMENTS /———
1 {- R L 1 L Boring Terminated at Elevation -60.3 ft in
4 q- R L 4 L Very Dense Sand
15 | 152 T 285 yi 3 3 1° : L I - Other Samples:
1 Lbe. ) Sat. L 1 L ST-3(50.0 - 52.0)
T l- - - rus: . g T -
10 | 102 T 335 - - - il GRAY, SILTY FINE GRAINED SAND I C
T T |woH| 1 | ¢ - Sat. T B
1 | . _ 1 R
1 .. . 1 B
5 | 52 Tass |- . I C
T WOH [WOH[ 1 +1_ - Sat. T B
I I - ] I C
0 02 T 435 T B T -
T WOH [WOH [WOH| L - - Sat. T B
I [ ] I C
| 38 o AT3]
5 | -48 T 485 L - i DARK GRAY, CLAYEY FINE GRAINED T r
T WOH [WOH | 2 92 _ Sat. - _ __ _ SANDWITHSILT _ 49 T N
1 \- - B DARK GRAY, FINE GRAINED SANDY T B
1 - . B SILT 1 B
-10 | -98 T 535 5 5 5 [ i - I -
s [ Y S I ... W L 4 L
1 Lo~ S o 1 L
-~
T el S 38 _ o _______ »&15 T r
| .15 | 148 T 585 T~ N TAN;, FINE GRAINED SAND T r
T 16 40 | 48 T T S e sat. [r2o T N
1 R 2 B 1 B
1 I B 1 B
Ve o 0o o
20 | 1981 6as a B i I o
| T 10 | 28 | 30 T e sat. [f220 T B
_ /7 5 0 0 of
. T R oo T r
T D ooo T i
25 | 248 685 il e I -
T 20 | 14|15 S sat. 222 1 i
1 .- . i 1 B
30 | 208 T 735 A i - GRAY AND GREEN, SILTY MEDIUM T r
- 5 4 9 Fon - Sat. GRAINED SAND, WITH LITTLE SHELL T ~
1 o\ i} FRAGMENTS 1 r
1 S\ . 1 B
35 | 348 T 785 -\ : T C




SHEET 13 OF 14
U-4751
NEW HANOVER COUNTY

U-4751

40191

BRIDGE NO. 202 ON -L- (MILITARY CUTOFF ROAD) OVER -Y2- (OGDEN PARK DRIVE)

EB1-C
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. L.L. Pl C.SAND | F.SAND SILT CLAY 10 40 200 MOISTURE [ ORGANIC
S-51 5RT 62+42 48.5 - 50.0 A-7-5 62 19 1 3 33 63 100 99 97 62.3 -
EB2-A
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. L.L. Pl C.SAND | F.SAND SILT CLAY 10 40 200 MOISTURE [ ORGANIC
ST-2 63 LT 63+98 40.0 - 42.0 A-3 NP NP 0 95 2 3 100 100 7 22.1 -
NP- Non Plastic
EB2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. L.L. Pl C.SAND | F.SAND SILT CLAY 10 40 200 MOISTURE [ ORGANIC
S-92 42 RT 63+40 38.5-40.0 A-2-4 NP NP 1 87 4 8 100 100 16 19.4 -
NP- Non Plastic
EB2-C
SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl | CSAND | FSAND = SILT | CLAY | 10 40 200 | MOISTURE | ORGANIC
S-123 2RT 63+60 88.5-90.0 A-4 27 4 1 67 24 9 100 100 54 26.5 -
ST-3 2RT 63+60 50.0 - 52.0 A-4 24 4 0 68 15 16 100 100 38 19.7
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SITE PHOTOGRAPHS
BRIDGE NO. 202 ON -L- (MILITARY CUTOFF ROAD) OVER -Y2- (OGDEN PARK DRIVE)

View of -Y2- (Ogden Park Drive), looking west.
% T 5 oo e A Y R

L,

ek ] 1

e = =T

Vie of pah in woods between boreholes anng End Bent 2, Ioking to the east.
-Y2- (Ogden Park Drive) is located to the right of the photograph.
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COUNTY NEW HANOVER
PROJECT DESCRIPTION SR 1409 (MILITARY CUTOFF
ROAD) TO US 17 IN WILMINGTON

SITE DESCRIPTION BRIDGE NO. 203 ON SR 1409 (-L-)
OVER US 17 (-Y8-) AT -L- STA. 225+92.26

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C, U-4751 1 |12

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 (9I19) 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 TQ 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
W. S. HUNSBERGER

MID-ATLANTIC DRILLING

INVESTIGATED BY __WSH

DRAWN BY _ WSH
CHECKED BY _J-R. HAMM
suBmTTED BY _FALCON
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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-475] 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 108 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.

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 REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL.

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

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.

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK.
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY ST/FF,SGSAIYI,_S/LTLVéLg‘,EMIzIET ZZE;NTEAR:ESDZE-?C;WEE/:ggalv’f:nsgzrjﬁSL[:ST/C,A—?—E ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL OGICAL _COMPOSITION CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING 2001 MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK. (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
GROUP ) a3 a2 ad [ 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,
i NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. a-2-4] A-25 53 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
SYNBOL SLIGHTLY COMPRESSIBLE LL < 31 ‘ ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
. CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | [ 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED EY TOTAL LENGTH O CORE RUN AND EXPRESSED AS A PERCENTAGE
T GRANULAR | ST MUCK, PERCENTAGE OF MATERIAL Lo I SHELL BEDS.ETC. .
) 50 Mx CLAY . WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
°24zﬂz ?g ﬂ: gg m: 15911 m 35 MX|35 MX|35 MX|35 MX| 36 MN |36 MN|36 MN |36 MN - SOILS e CREDIOR STy -4 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
WATERIAL TRACE OF ORGANIC MATTER 2 - 37 3 - 5% TRACE 1- 10% HAMMER IF CRYSTALLINE. %‘I’ZOLHTE\LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 12 - 207 :
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
SOILS WITH . - 20 e . . . R
L - — |4 mx| 41 [ 40 Mx| 41 1| 40 Mx | 41 N |40 mx| a1 v LTTE OR MODERATEL Y ORGANIC 5 - lez 12 - 20 SomMe 20 - 35% v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX e 110 mxl 1 mx | i (1w | i@y |1e x| 1 e | 1w LITmLE OF HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC R
GROUP INDEX 0 0 0 amx |8 mx |12 ux[16 Mx|No Mx AMOUNTS OF SOLS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO E?DUELST REE;;‘VAECTT“;EDSS ;S‘D“TCJE“:EP:;:&;LLDTNDG TWHHEIC?R;’STESEEHAS BEEN DISPLACEMENT OF THE
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR g
USUAL TYPES [STONE FRAGS. AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
oF HasoR | GReveL, ano | 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.
MATERIALS sap | SO GRAVEL AND SAND SoILS SoiLs A A STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CENRATING R T ZPw PERCHED WATER. SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS SUBCRADE EXCELLENT TO GOOD FAIR TO POOR P00R POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM
wal. SPRING OR SEEP WITH FRESH ROCK. — ' ’
PI OF A-7-5 SUBGROUP 1S < LL - 30 :PI OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS. ALL FELOSPARS DULL W— A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH :
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED 257025 (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 CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & 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/FT?) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
SPT (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED
VERY LOOSE <4 SLOPE INDICATOR LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
CENERALLY LOOSE 470 10 SOIL SYMBOL @5:1 gur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. ==
GRANULAR MEDIUM DENSE 12 10 30 N/A ARTIFICIAL FILL (GF) OTHER CONE PENETROMETER IF _TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL USUALLY [NDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
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 vV SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 270 4 2.25 10 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YJELD SPT N VALUES < 199 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 470 8 2.5 10 1.8 =777=/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 (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 70 38 270 4 et ALLUVIAL SOIL BOUNDARY A REIOMETER O~ sPT N-vaLUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 308 >4 '
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 EQEECE%TDN m Eng?f:é&%éxfgV‘WIUN - gggé‘:?igg}aUET)CSDV?T%NB’E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 4.76 208 @42 025 0.075 0.053 HaLLOW ) UNCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED ?EE“;IE‘BEDLILGT%N S%i’;;?ggfwmgg iLSE E;‘TTECSELDE:UTCE;‘ST' THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FINE SILT cLAY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. '
SAND SAND 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
(BLDR.) (COB.) (GR.) (SL. (L)
(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 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF)OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTQ SOIL
CL. - CLAY MOD. - MODERATELY 7) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC CAMPLE ABBREVIATIONS SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
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 - wSUALLY LIOUID: VERY WET, USUALLY © - VOID 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
(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.
e Liouio LMt FOSS. - FOSSILIFEROUS oLl - SLIGHTLY nS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC : : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL e ——
R:%pr\JI)GE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: U-475I-1l: 36" REBAR WITH ALUMINUM TRAVERSE CAP
PLL | PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS N:206409 E:2354287
EOQOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET o " -
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET L- STA 226+02, 284 ft RT ELEVATION: 43.4I FEET
ET T SZEEEZG;TISJ#RE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
T CME-458 CLAY BITS automatic [ | ManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED .83 - @.16 FEET NOTES:
" DRY - (D) REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 8.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE D CME-55 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [[] e HoLLOw AuGERS (e [+ INDURATION
PLASTICITY INDEX (PD DRY STRENGTH [] cme-sse [[] HaRD FACED FINGER BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene swear TEST O] o HAND 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 (] PorTaBLE HOIST TRICONE 2-15/16 * STEEL TEETH [] weno auser BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] tricone * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
SOUNDING ROD 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
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. ] O] O] EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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(NAVD 1988) ELEV. (FEET)

SHEET 4

BI-B

£BI-B 225492
224154 9 FT LT

42 FT LT OF -L-

EBZ2- B

COASTAL PLAIN SEDIMENT ARY ROCK: WHIT E AND LT.GRAY, COMPLETELY TO MOD. SEVERELY WEATHERED
: VSOFT TO SOFT, L/MESTONE (CASTLE HAYNE FORMATION)

.

- T T T T T ————= 40

%%%%%%%%%% eosa G0
’

© UN[WIDED COASTAL PLAIN: DK.BROWN GRAY AND TAN,MOIST: TO SATURATED,LGOSE 10
""""""""""""""" "7 TO MEDDENSE, SILTY FIT0" CSEISMND W/ TRACE OR'GAN/CS'””"”‘”"”"”"
@) COASTAL PLAIN: LT.GRAY AND GRAY-GREEN,WET TO SATURATED,V.LOOSE, |
| CLAYEY SAND (CASTLE HAYNE FORMATION) :
® COASTAL PLAN: LT.AND DK.GRAY,WET TO' SATURATED.V.SOFT,SANDY CLAY
AND SILT (CASTLE HAYNE FORMATION) W/ TRACE ORGANICS 0

® Rmr EMB: TAN BLACK AND LT.AND DK. GRAY MOIST, MED. DENSE SILTY F. SAND:

. UNDIVIDED COASTAL PLAIN BLACK,MOIST TO WET,SOFT,F. SANDY SILT W/ TRACE TO MODERATE ORGAN/CS

224+ 00 225+ 00 226+ 00

227‘+ 00

228+ 00

(NAVD 1988) ELEV. (FEET)

NOTES: SUBSURFACE PROFILE AT 42 FT LT OF —L-
« SUBSURFACE PROFILE AT 42 FT LT OF -L- TAKEN FROM ELECTRONIC FILES RECEIVED VERTICAL SCALE HORIZONTAL SCALE E%C%TN;?%,E?'?S%N]%
FROM NCDOT GEU IN SEPTEMBER 2014. 42 FT LT OF -L- IS ¢ OF BRIDGE 203. 0 10 20 O 50 100 IALCQOIN  RawcH Ne 27607 BRIDGE NO. 203
« INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH — — i/ ENGINEERING —_— ON SR 1409 (-L-) OVER US 17 (-Y8-)
PROJECTED ONTO THE PROFILE. P*;‘:;‘_E;g‘gmg’j? NEW HANOVER COUNTY, NORTH CAROLINA
FEET FEET 919871, WBS.: 40191.1.2, TIP.: U-4751




SHEET 5

50

_L—

224+90.53

250 EBIA B EBeB. ST TS50
| | 224+92 | 224+94 | |
| | 57 LT 2er Lt %
; R RN OIC |
= 10/14 © =
L | : f I
. i i Gr— 3 w
S | § NDVIDED COASTAL PLAIN: DK.BROWN GRAY AND TAN | >
i 3 AR RN <+ AR AR MOIST ‘TO" SATURATED, ; u
0 3 3 1 LOOSE TO MED, ; 0
. | ; DENSE,SILTY F.SAND: | .
) | ——_—— R W/ TRACE ORGANICS : o)
0 : : : \CU A= e e e e (O B —— — —— = : o
o | (ID)——FSIC0ASTAL PLAIN: LT.GRAYWET TO SATURATED! V.L0OSE ro MED.DENSE, | o
=20 B | CLAYEYFTOMED.SMD_____ _ BSYCASTLE MAWE FORUATION ... 20 |~
) § : 2& ,,,,,,, T : a)
<>,: : § /CﬁAgTM PLAIN: LT.AND DK.GRAY, WET SATURATED V.SOFT, SILTY CL‘AY <>,:
Z 3 i LORGANICS (CASTLE HAYNE  FORMATION) Z
~ —_—— . § QST-' : | | ~—
,,,,,, ]OJA‘$ c?JZSfAU?LAm.,,DK,G,RAY.,WELVL005£.,5,/Lf,x,,,,,,,,,,,,,,,,,,f,,,,,,,,,,,,,,,,,J,,,,,,,,,,,,,,,,,j,]o,,,,,,
. N ; SAND (CASTLE. HAYNE. FORMATION) 1 1 |
| @ L
| [00/0. D> ‘
| 60/0;\ Ex ‘ 00/0.3 ?
-10 § g g g g . COASTAL PLAN WHITE D LT.GRaY.compLeT(§R0/0-OB T g g ; g g -10
"""""" SEDIMENTARY ROCK: TO MOD:SEVERELY WEATHERED, -5 -+ s e s
@ UNDVIDED COASTAL PLAIN: BLACK MOIST, MED. ST/FF F.SANDY SILT (chggf Tg Affv)g TFL(%Z%% ‘ ‘ | ‘ ‘ |
W/ LITTLE ORGANICS : :
100 90 80 70 60 50 40 30 20 10 ¢ 10 20 30
NOTES: SUBSURFACE CROSS SECTION (END BENT 1
* GROUNDLINE CROSS SECTION ALONG BENT TAKEN FROM TOPOGRAPHIC DATA VERTICAL SCALE HORIZONTAL SCALE ( )
IN ELECTRONIC FILES RECEIVED FROM NCDOT GEU IN SEPTEMBER 2014. 0] 10 20 O 10 20 BRIDGE NO. 203

* INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS
WITH BOTH PROJECTED ONTO THE CROSS SECTION.

* BRIDGE SKEW: 88°48'56"

————

FEET

FEET

ON SR 1409 (-L-) OVER US 17 (-Y8-)
NEW HANOVER COUNTY, NORTH CAROLINA
WBS.: 40191.1.2, TIP.: U-4751




SHEET 6

_L—

225+91.10 0

| | | |  BI-A BI-B
,,,,,, 50 . asey o oonigy
B3 LT 197 LT
; ROW EilB; T T 47D TT-ATD TR G TOISTAED OERSE: —.— T ———————- i
5 ____S/LﬂF_SA@MT_MCLw_GAN_/cs__:___@_ 40
m O] e 5 - O EXISTING GROUND m
L 3 ‘ ‘ 1 3 3 | LU
L ; NDIVIDED COASTAL PLAN: DK.AND LT.GRA AND TAVWET,LOOSE TO MED. [ 3 L
S o DENSE,SILTY F.TO CSE.SAD W/ TRACE OBGANICSE 30 S
L ; L
— . : —
) 3 : @D ; o
gi Bt A S S _“Q: ________ gi
— 1 . o3 20 |~
; B e
o) : S B i )
> : % ____________________________________ S >
5 § § 3
Z 3 N COASTAL PLAN: DK GRAY.WET.V. SOFT,F .SANDY CLAY W/ TRACE N Z
10 | SEB ORGANICS (CASTLE HAYNE FORMATION) S 10
§____,________—-——————-\————"‘““‘—— ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
S N - -~ — TOASTAL PLAN: GRAY AND GRAY~GREEN,WET,V.LOOSE,CLAYEY SANDS)
Y (CASTLE HAYNE FORMATION)W/ SHELL FR Bag e
@:\ ————————_———————— 35 - :
0 ‘ ? COASTAL: PLAIN WHITE AND: LT.GRAY,COMPLETELY (0 /0.] 0
N ?\oo/og 2= ST ROCK: TO 0D SEVERELY. WEATHERED: £ O R SRS SUUURRURRR U0 SRR
(A) UNDNIDED COASTAL: PLAIN: BLACKWET,SOFT,F.SANDY SILT W/ TRACE ORGANTC § SEDIVENTARY ROCK: ;t;#)??gvggﬂmgggﬁ?m
(B) COASTAL PLAIN: LT.GRAY.WET MED.STIFF,F.SANDY CLAY § 50/0] (CASTLE HAYNE FORMATION) - 50/0.]
(CASTLE HAYNE FORMATION) 1 50,01 3 3 1 ;
COASTAL PLAIN: GRAY-GREENWET V. DENSELCLAYEY SAND (CASTLE ‘ 3 3 3 3
-10: HAYNE FORMATION) W/: CEMENTED LAYERS 60/0.0 BT . 3 3 | 60/0.] —10
| | | ‘ . G0/0.0BT
100 90 80 70 60 50 40 30 20 10 ¢ 10 20 30
NOTES: VERTICAL SCALE HORIZONTAL SCALE SUBSURFACE CROSS SECTION (INTERIOR BENT 1)

* GROUNDLINE CROSS SECTION ALONG BENT TAKEN FROM TOPOGRAPHIC DATA

IN

* INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS
WITH BOTH PROJECTED ONTO THE CROSS SECTION.

* BRIDGE SKEW: 87°07'14"

ELECTRONIC FILES RECEIVED FROM NCDOT GEU IN SEPTEMBER 2014. O

10 20 O 10 20

————

FEET FEET

BRIDGE NO. 203
ON SR 1409 (-L-) OVER US 17 (-Y8-)
NEW HANOVER COUNTY, NORTH CAROLINA
WBS.: 40191.1.2, TIP.: U-4751




SHEET 7

(NAVD 1988) ELEV. (FEET)

COASTAL PLAIN: DK. GRAY WET,V.SOFT, SANDY CLAY AND
SILT ( CASTLE HAYNE F ORMATION)

| -L- |
226 +96.64

226+87 226+87 | | |
63 LT 9 LT | | |
,,,,,, UNDMDEDmAsm-Pmemozsrnwzmn’mm - ——————r——————j‘to
R a T_R_AC_,_E_TQ MODERATELY. (ZRGAN/C ———————————— i 3 |
10/14 @— A ‘ :
@ 10/14 :
UNDIVIDED COASTAL PLAN: BRONN GRAY AND TANWET,V.L00SE © ‘ 3
70 MED.DENSE,SILTY F.TO MED.SAND EXISTING GR OUND 30

(NAVD 1988) ELEV. (FEET)

S
WO N
— N
e § e
3 Won N s 0 COASTAL PLAIN LT.GRAY AND GRAY ~GREEN,WET,V.LOOSE,
} ‘ N _--" - SILTY SAND (CASTLE HAYNE F ORMATION)
§ - ) ST T T T T T T 00/C.9 - 3
O : 43 = 00/0.9 ;
< S e e | S T
: 3 = : COASTAL PLAIN WHITE AND LT. GRAY COMPLETELY : :
} 00/0.Dp SEDIMENTARY ROCK: TO MOD.SEVERELY WEATHERED, :  00/0.3 :
: } ammm + V.SOFT TO SOFT,LIMESTONE : :
. - 1 .
| 50 /0D (CASTLE HAYNE: FORMATION) £0/0.008 |
100 90 80 70 60 50 40 30 20 10 ¢ 10 20 30
NOTES:
* GROUNDLINE CROSS SECTION ALONG BENT TAKEN FROM TOPOGRAPHIC DATA VERTICAL SCALE HORIZONTAL SCALE SUBSURPACE CROSS SECTION (D BENT 2
IN' ELECTRONIC FILES RECEIVED FROM NCDOT GEU IN SEPTEMBER 2014. 0 10 20 O 10 20 BRIDGE NO. 203
* INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS — — ON SR 1409 (-L-) OVER US 17 (-Y8-)
WITH BOTH PROJECTED ONTO THE CROSS SECTION. NEW HANOVER COUNTY, NORTH CAROLINA
« BRIDGE SKEW: 85°20'32" FEET FEET WBS.: 40191.1.2, TIP.: U-4751




NCDOT BORE DOUBLE U4751_GEO_BRDG0203_GINT.GPJ NC_DOT.GDT 2/16/15

BORELOG REPORT

£_ . NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 8

WBS 40191.1.2

| TP U-4751 | COUNTY NEW HANOVER | GEOLOGIST Hunsberger, W. S.
SITE DESCRIPTION Bridge No. 203 on SR 1409 (-L-) over US 17 (-Y8-) GROUND WTR (ft)
BORING NO. EB1-A STATION 224+92 OFFSET 57 ftLT ALIGNMENT -L- 0 HR. 3.9
COLLARELEV. 416 ft TOTAL DEPTH 47.2 ft NORTHING 206,369 EASTING 2,353,932 24 HR. FIAD

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST Hunsberger, W. S.
SITE DESCRIPTION Bridge No. 203 on SR 1409 (-L-) over US 17 (-Y8-) GROUND WTR (ft)
BORING NO. EB1-B STATION 224+94 OFFSET 26 ftLT ALIGNMENT -L- 0 HR. 3.2
COLLARELEV. 425 ft TOTAL DEPTH 496 ft NORTHING 206,365 EASTING 2,353,963 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller START DATE 10/23/14

COMP. DATE 10/23/14

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller START DATE 10/23/14

COMP. DATE 10/23/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ELey |PERTH \ 0 SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100/ | No. |/moll & | eev.y oeetray | @ | @ | @ |osit|ost | osf| [0 25 50 75 100( | NO. [ ol o
45 | 45 |
I L 490 I nn L 425 0.0
+ L 41.6 0.0 =+ =7 1 4 - ss2 | 25% UNDIVIDED COASTAL PLAIN
40 408508 -k - UNDIVIDED COASTAL PLAIN 20 T @ - o BLACK, F. SANDY SILT (A-4) W/ LITTLE
-+ 2 4 S | —é9 M - DK. BROWN TAN AND GRAY, SILTY F. a0 T a5 { Y/ ORGANICS 30
383 T aa i VA SAND (A-2-4) W/ TRACE ORGANICS, T T | e W “BK. BROWN AND TAN, SILTY F SAND
T 41 3| 4 & W i ROOTS 28 1 57 G (A-2-4) W/ TRACE ORGANICS
359 57 A W " 1 4 5 7 . .
35 T 619 |7 » w sl 35 + " 2 "
333 T 83 e - M0 8BS A
T 3| 4 |5 T - W - T ®- - w
1 9. . i 1 |-
30 I i - 30 I | -
283 T 133 IR i 290 135 2 2 4 ! -
== 5 7 7 +8 - W - +4 1‘6' Sat.
25 4 "\' — 11| I - S S !
+ B E COASTAL PLAIN L. 19.1
233 183
¥ T 156" }{1 w kst LT. GRAY, CLAYEY F. TO MED. SAND T S S| T || w COASTALPLAIN
T ; \' (A-2-6) T |- - LT. GRAY, CLAYEY F. SAND (A-2-6)
20 T /o \Q- (CASTLE HAYNE FORMATION) 20 + |- - _ (CASTLE HAYNE FORMATION) __,— 220]
184 T haa /{ el 190 | 235 | LT. AND DK. GRAY, F. SANDY SILT (A4)
WOH| 1 |WOH ¥
=+ WOH [WOH [WOH s sat E_ 1 1o SS-3 | 35% W/ TRACE ORGANICS
15 =+ P Y Y 4] Jy S = wea T s
13.3 :: 283 : GRAY, SILTY CLAY (A-6) T WOH |[WOH [WOH 40 W
T WOH | WOH [WOH TO_ Co ss1 | 43% §_ T T
1 I u 1 T 7 7 DK GRAY, SILTY MED. TO CSE. SAND |
10 T §_ 10 90 T 335 (A-2-4)
83 T 333 i WOH|WOH|WOH| L.~~~ - y
T WOH [WOH [WOH LO- Co Sat. NN T - - - - Sl SS-4
T - - - - \_ 58 T ’%67 — — — — — — — — — — — " - - - - 367
> | 45 Fars = —4.5 ara| |2 -+ 21 | 4r [ 22 /}63 w - COASTAL PLAIN SEDIMENTARY ROCK
33 T ag3 [100/04 : - T = 00049 = COASTAL PLAIN SEDIMENTARY ROCK 40 388 4 s R A R - LT. GRAY, LIMESTONE
T 3| 17 | 34 B S I W - LT. GRAY, LIMESTONE T+ <o | AT - w i
1 L/ L I L C
0 I / r 0 I / [
17 T 433 "//" i B B i T ] i
T 36 | 15 | 16 W - T 31 w -
1 1. | .. .. B 1 Le~dL o] B
~l— ~~
5 T A Dt C -5 T . i
55 1471 =& [—-5.6 47.2 5.6 T 481 ey —
T 60/0.1 60/0.1 3 Boring Terminated with Standard T 100/0.3 © | 0 10003 m
T B Penetratior? Test Refusal at Elevation -5.6 ft =71 496 60/0.0 L1 498
4 L . ) > 1 60/0.0 : L Boring Terminated with Standard
1 L in CP: LIMEEB%:‘AEA#gSTLE HAYNE 1 L Penetration Test Refusal at Elevation -7.1 ft
1 L ) I L in CP: LIMESTONE (CASTLE HAYNE
il L 1 L FORMATION)
+ = + = NOTE: SHELBY TUBE TAKEN FROM
+ L + = PROBE DRILLED 5 FEET UPSTATION
- — -+ — FROM EB1-B
T B T - Other Samples:
1 C 1 - ST-1(28.0 - 30.0)




NCDOT BORE DOUBLE U4751_GEO_BRDG0203_GINT.GPJ NC_DOT.GDT 2/16/15

£_ . NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 9
BORELOG REPORT

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST Hunsberger, W. S. WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST Hunsberger, W. S.
9
SITE DESCRIPTION Bridge No. 203 on SR 1409 (-L-) over US 17 (-Y8-) GROUND WTR (ft) SITE DESCRIPTION Bridge No. 203 on SR 1409 (-L-) over US 17 (-Y8-) GROUND WTR (ft)
BORING NO. B1-A STATION 225+91 OFFSET 63ftLT ALIGNMENT -L- 0 HR. 3.8 BORING NO. B1-B STATION 225+92 OFFSET 19ftLT ALIGNMENT -L- 0 HR. 3.5
COLLARELEV. 44.7 ft TOTAL DEPTH 53.2 ft NORTHING 206,469 EASTING 2,353,945 24 HR. 71 COLLARELEV. 4451t TOTAL DEPTH 54.3 ft NORTHING 206,461 EASTING 2,353,988 24 HR. 1.1
DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Contract Driller START DATE 10/21/14 COMP. DATE 10/21/14 | SURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE 10/21/14 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(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5t | 0.5t | 0.5t | |0 25 50 75 100| [ NO. [/moll &
45 | 447 00| |45 445 0.0
437 + 10 AR ROADWAY EMBANKMENT 437 £ 08 T 5 ROADWAY EMBANKMENT
I 5 | 9 | 11 .. ./‘20 . M TAN AND DK. AND LT. GRAY, SILTY F. T 6 | 8|9 R M DK. AND LT. GRAY, SILTY F. SAND (A-2-4)
411 ] 36 el ~_____SAND(A24)_  _ __ _ —24 413 T 32 A R I B L 4“5 _ _ _ _ _ _ _ _ __________ 30
40 2 [ 2 | 2 T | W UNDIVIDED COASTAL PLAIN 40 T 2 | 4 | 5 P S R I W UNDIVIDED COASTAL PLAIN
T P4 BLACK, F. SANDY SILT (A-4) W/ TRACE - DK. AND LT. GRAY AND BLACK, SILTY F.
wo {58 L . .. v ORGANICS 386 + 59 N A TO CSE. SAND (A-2-4) W/ TRACE
T 1\3 o T 3| 4| 4 ‘\8 .- ORGANICS
361 1 86 I N T A B — — = SRATANSTAN SOV E A — 361 1 84 SN -
35 T 2 | 5| 8 _»ﬂ W r : (A24) : 35 T 5| 8 | 8 s W
I L r I s v
311 | 136 : :l: o B 311 T 134 A
30 T 3| 4| 8 _+1q W r 30 T 2 |2 | 2 _J< Sat
il R i il AN
I N i I SN
261 | 186 Y B 261 1 184 TN
2 —+ e 15 wopEE 25 T g [ 11| 14 Y W
I I 27 2 1 40 B I 2 ________________ 2
i1 T oae a A COASTAL PLAIN it T oaa N T I S COASTAL PLAIN
20 ; 51, Ao N 206 LT. GRAY, F. SANDY CLAY (A-6) 201) | o T R A e I IR RN LT. GRAY, CLAYEY F. SAND (A-2-6)
1 _f: w N \ (CASTLE HAYNE FORMATION) [ ] -+ f’“ Sat. Pt (CASTLE HAYNE FORMATION)
T - T LT. GRAY, CLAYEY F. SAND (A-2-6) T R B R I -
T |- - - - s v _ 210 T ,' - 175 2
+ /- - - - DK. GRAY, F. SANDY CLAY (A-6) + S IR PR = GRAY, F. SANDY CLAY (A-6) W/ TRACE
16.1 286 16.1 284
15 T WOH [WOH | WOH +c' s W §'_ 15 T WOH|WOH | WOH +O' R IR IR IR W §'_ ORGANICS
114 438 WOH [WOH [WOH : §: 1L WOH [WOH [WOH : b: 10.4 34.1
10 -+ €0 YN 1 - %0 WS GRAY, CLAYEY MED. SAND (A-2.6)
1S Vo L 77 _ 3 1S e oL
+ ce N GRAY-GREEN, CLAYEY SAND (A2-6) W/ + B L
s A St LITTLE SHELL FRAGS A S s e e o o e [ IRERSAER HESRACRT ERCEPIRH BRI | 54 39.1
T £y e pp——— ppp—— WoL3-45 402 T —35— D = COASTAL PLAIN SEDIMENTARY ROCK
+ T ST E COASTAL PLAIN SEDIMENTARY ROCK + S T T~ | r LT. GRAY, LIMESTONE
T+ - WHITE GRAY-GREEN AND LT. GRAY, T SRR B RN A -
11 T 438 - LIMESTONE 11 T a3a S R IR B Ny -
0 T 44 156/0.3 i '106/0}3* - 0 1T 60/0.1 R R DR MR 0% ¢ I
-39 1 486 R R I ::'/'1+ i -39 1 484 ; R R I ::6(')/0'1¢ L
5 [ 4 L egyq |6004 60/0. C 5 T 6070, . o
T 58 |42/0.1 e I A L 4 L
-85 T 532 - -85 53.2 89 T 534 -
| + 60/0.0 60/0.0 F Boring Terminated with Standard 98 T 543 [60/0.1 R I R '60/0.1*_ r 98 54.3
T — Penetration Test Refusal at Elevation -8.5 ft =5 50/0.0 60/0.0 = Boring Terminated with Standard
T r in CP: LIMESTONE (CASTLE HAYNE T B Penetration Test Refusal at Elevation -9.8 ft
1 C FORMATION) I C in CP: LIMESTONE (CASTLE HAYNE
T C T C FORMATION)
| T N T N
| 1 L 1 L
| I L I L




NCDOT BORE DOUBLE U4751_GEO_BRDG0203_GINT.GPJ NC_DOT.GDT 2/16/15

£_ . NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 10

WBS 40191.1.2

| TP U-4751 | COUNTY NEW HANOVER | GEOLOGIST Hunsberger, W. S.
SITE DESCRIPTION Bridge No. 203 on SR 1409 (-L-) over US 17 (-Y8-) GROUND WTR (ft)
BORING NO. EB2-A STATION 226+87 OFFSET 65 ftLT ALIGNMENT -L- 0 HR. 45
COLLARELEV. 41.4 ft TOTAL DEPTH 47.9 ft NORTHING 206,565 EASTING 2,353,964 24 HR. 4.1

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST Hunsberger, W. S.

SITE DESCRIPTION Bridge No. 203 on SR 1409 (-L-) over US 17 (-Y8-) GROUND WTR (ft)
BORING NO. EB2-B STATION 226+87 OFFSET 19ftLT ALIGNMENT -L- 0 HR. 4.2
COLLARELEV. 41.2ft TOTAL DEPTH 47.8 ft NORTHING 206,554 EASTING 2,354,009 24 HR. 4.8

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 10/22/14 COMP. DATE 10/22/14

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 10/22/14

COMP. DATE 10/22/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 5 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5t | 0.5t | 0.5t | |0 25 ! . NO. [/moll G
45 45 —
410 =+ s 41.4 0.0] 400 T .o I~ 41.2 0.0
40 7 7 > I o5 | 30% UNDIVIDED COASTAL PLAIN 40 = NoRT 1 > | b UNDIVIDED COASTAL PLAIN
T o ’ BLACK, F. SANDY SILT (A-4) T LA ss7  BLACK, F. SANDY SILT (A-4) W/ TRACE .
82 32 IR \ 4 84 _ _ _ _ MODERATELYORGANIC _ _ 30 381 T 31 [ w i W ORGANICS _ _ _ _ _ I
T 1 2 4 & . BROWN TAN AND GRAY, SILTY F. SAND 1 1 1 T e - - - v DK. BROWN TAN AND LT. GRAY, SILTY F.
59 | 55 N . w (A-2-4) 1 N - TO MED. SAND (A-2-4)
35 4 4 6 35 355 57
- —®10 w =+ 3 | 4 | 6 \?1 5 W
332 1 82 A I 29 1 g3 A
1 46_ . W I 2 3 5 e W
30 1 N 30 1 U
282 T 132 Lo T -
1 R W 279 1 133
1 S5 8 Y w T 6 | 7 | 6 : \. 1 W
+4 . / .. +4 . / .
25 T 7 —244 _ o ___ a0 = T 7
232 T 182 /o COASTAL PLAIN 229 1 183 7 COASTAL PLAIN
T 3 1 [WOH {1_ o SS-6 | 32% GRAY, SANDY CLAY (A-6) T 2 1 1 o W 221 LT. GRAY, SANDY CLAY (A-6) 19.1
1 o (CASTLE HAYNE FORMATION) T 2 (CASTLE HAYNE FORMATION)
20 A4 | 20 4 | LT. GRAY, F. SANDY SILT (A-4)
182 T 232 st DK. GRAY, F. SANDY SILT (A-4) 170 1 233 T
T WOH |WOH [ WOH % SS-7 | 33% I WOH [WOH [WOH o0 - SS9 | 38%
15 1 a4 ) 15 £
132 T 282 - DK. GRAY, MED. SANDY CLAY (A-6) 1209 1 o83 T
T WOH |[WOH [WOH o . w §_ I WOH|WOH|[WOH| g - . - w
10 T o i 10 T o
T N T 92 _ o 320
82 1332 L L N 79 1 333 : GRAY, SILTY F. TO MED. SAND (A-2-4) W/
T WOH|WOH [WOH | g7 © T [ss8 | 38% §_ T WOH|WOH| 1 | g, SS-10 | 34% TRACE SHELL FRAGS
5 50 | 364 o o N 50 36.4 5 51 | 361 L 6.6
T 10 | 54 | 38 .. -,-,192 w *E_ COASTAL PLAIN SEDIMENTARY ROCK 1 21 | 1B 1804 m—=——F——=—T———1 rT - COASTAL PLAIN SEDIMENTARY ROCK
32 1382 T R I i LT. GRAY AND GRAY-GREEN, 29 . 383 - 100/0.9 - LT. GRAY AND GRAY-GREEN
1 YT N W B LIMESTONE I 37 |63/0.4 . B : :
1S _._43\ ~- - e 1 © 100/0.9 i LIMESTONE
0 T S r 0 1 L
18 T 432 N~ 1 B
= =+ LIS - 21 1 433 P L
T 32 [68I04 - 100069 T fioon3 © 10003 C
-5 1 R i -5 1 - L
64 T 47.8 - - - - ® - -6.5 47.9 66 T 478 sttt l - 6.6 47.8
+ 60/0.1 60/0.1 - Boring Terminated with Standard + 6070.0 60/0.0 3 Boring Terminated with Standard
T B Penetration Test Refusal at Elevation -6.5 ft T B Penetration Test Refusal at Elevation -6.6 ft
T r in CP: LIMESTONE (CASTLE HAYNE T r in CP: LIMESTONE (CASTLE HAYNE
T n FORMATION) T N FORMATION)
T C 1 B NOTE: SHELBY TUBE TAKEN FROM
T i T B PROBE DRILLED 5 FEET TOWARD -L-
I C T r AND 1 FOOT DOWNSTATION FROM
1 L 1 B EB2-B
I C I L Other Samples:
1 L 1 L ST-2(29.0 - 31.0)




FALCON ENGINEERING, INC. 1210 TRINITY ROAD, SUITE 110, RALEIGH, NORTH CAROLINA 27607
AASHTO SOIL CLASSIFICATION AND GRADATION SHEET
STRUCTURE #3 - BRIDGE NO. 203 ON SR 1409 (-L-) OVER US 17 (-Y8-)

WBS NO.: 40191.1.2, TIP NO.: U-4751

NEW HANOVER COUNTY, NORTH CAROLINA
EALCON ENGINEERING, INC. PROJECT NO: G14045.00

BORING SAMPLE TOTAL SAMPLE Natural Szt
—— COARSE FINE Atterberg Limit Test Results Moisture Content
AASHTO Classification PERCENT PASSING SILT CLAY Content
el e ) )
OFFSET DEPTH 0 0
STATION (FEET) (FEET) #10 #40 #200 LL PL Pl % %
EB1-A SS-1
A-6 100 98 90 3 24 45 28 36 19 17 43.4 -
224+92 | 57'LT | 28.3-29.8
EB1-B [ SS-2
- - - - - - - - - - - 25.3 6.9
224+94 | 26'LT | 0318
EB1-B [ SS-3
A-4 100 99 76 1 68 19 12 23 0 NP 35.4 -
224+94 | 26'LT | 235250
EB1-B [ SS-4
A-2-4 100 83 27 45 31 14 10 19 0 NP 33.7 -
224+94 | 26'LT | 335350
EB2-A [ SS-5
- - - - - - - - - - - 29.6 13.2
226487 | 65'LT | 0419
EB2-A [ SS-6
A-6 100 99 52 5 44 11 40 39 14 25 319 -
226+87 | 65'LT | 18.2-19.7
EB2-A [ SS-7
A-4 100 100 66 1 69 21 9 23 NP NP 32.6 -
226+87 | 65'LT | 23.2-247
EB2-A [ SS-8
A-6 100 82 37 41 27 16 16 26 15 11 38.3 -
226+87 | 65'LT | 33.2-347
EB2-B [ SS-9
A-4 100 99 69 1 60 29 10 25 NP NP 375 -
226+87 | 19'LT | 23.3-248
EB2-B [ ss-10
A-2-4 98 79 23 49 30 4 12 20 NP NP 34.1 -
226+87 | 19'LT | 33.3-34.8
EB1-B I
A-6 100 98 91 3 14 52 30 36 19 17 40.0 -
224+92 | 57'LT | 28.0-30.0
EB2-B I
A-4 99 80 44 44 14 25 17 24 14 10 30.0 -
226+87 | 19'LT [ 29.0-31.0
fl_/ KS\/J
LA Py 7
SIGNATURE ! {4 105-03-0803
Notes: LL = Liquid Limit
PL = Plastic Limit

PI = Plasticity Index = LL - PL




SHEET 12

W (1Y { e . ke " » . \ At ¥ Y 1 [ A 't . 4R
LOOKING DOWNSTATION ALONG -L- TOWARD INTERIOR BENT FROM END BENT 2 LOOKING LEFT TOWARDS -L-: DRILL RIG SETUP ON EB2-B
FALCON ENGINEERING, INC. SITE PHOTOGRAPHS
1210 TRINITY ROAD, SUITE 110
RALEIGH, NC 27607
ALCON BRIDGE NO. 203 ON
PHONE: 919.871.0800 SR 1409 (-L-) OVER US 17 (-Y8-)
FAX: 919.871.0803 NEW HANOVER COUNTY, NORTH CAROLINA
WBS NO.: 40191.1.2, TIP NO.: U-4751
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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 CUT-OFF
ROAD) TO US 17 IN WILMINGTON

SITE DESCRIPTION BRIDGE NO.204 ON -YSRPDB-
OVER -Y8- (US 17) AT -YSRPDB- STA. 35+12.05

Al
STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C)40191.1.2(U-4751) 1 |12

CAUTION NOTICE

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

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

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

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

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING

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

NOTES:

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

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

PERSONNEL
J. MUESSEN, EI

MID-ATLANTIC

M. COOGAN

M. SMALL

S. COOMBS

INVESTIGATED BY _D- BROWN, PE

ORAWN BY _D- BROWN, PE

CHECKED BY _J- MUESSEN, EI

SUBMITTED BY _D- BROWN, PE

oate _ FEBRUARY 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 NoO.

40191.1.2(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
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

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

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
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.

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

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRANULAR MATERIALS SILT-CLAY MATERIALS QRGANIC MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLass. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (G WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
ROP =3 ey o [ a5 [ w7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. Emsi.ocgggzgé SE:LS;L. f}g}a e CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. COMPRESSIBILITY :gg;”(‘;‘"ggf'-'-lNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
ML SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD B
Py HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK || 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE.CEMENTED | CORE-RECOVERYIREC. - TaTAL LENGIH OF AL Mo IERIAL MECOVERED IN THE CORE BARREL DIVIDED
g PERCENTAGE_OF MATERIAL (P L] s eeos.erc. )
; WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'2?0 ORGANIC MATERIAL B e VTR OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3- 5% TRACE 1 - 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
w _ ~ Lag x| 41w |4 e a1 ] 40 x| 41 v | 40 x| 41 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. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR . . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP_OIRECTION IDIP_AZIMUTH
[J] 6 MX NP |10 Mx |10 Mx | 1 MN [ 1IMN [ 10 Mx [10 Mx | i mn | MmN WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) ) ) amx | 8w |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FauT . AJ““”T”"E OR F“ATCT”:EP :F?:E “‘-’JT"G T"’“‘C:R;*f“; HAS BEEN DISPLACEMENT OF THE
JSUAL TYPES |STONE FRAGS. ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 [NCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHEI LLEL TO THE FRACTURE.
OF NAJOR | CRAVEL, ano | 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.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
N RATIG P ZPu PERCHED WATER, SATURATED ZONE.,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :o:;m:ngnsmns ARE DULL AND IJIFSCELLI?IRED. som:F s:%w cu;AV; RD:KM::: PARENT MATERIAL.
S SUBGRADE EXCELLENT 0 G00D FAIR T0 POOR POOR POOR | UNSUITRBLE O~ SPRING OR SEEP U e ER 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'75 SUBGROWP IS < LL - 38 :PLOF A7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRMATION (P - 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
(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.
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED 250025
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE _STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-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 ser 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 DIRECTIONS.
GENERALLY LOOSE 47010 SOIL SYMBOL Qe;; o TtesteoRnG  ()  pore NToN TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - 4 BODY OF SOIL DR ROCI INS OUT IN ONE OR MORE DIRECTIONS
aF;?hEJ:IE:R MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL @F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
L AR e T A
(NON-COHESIVE) DENSE 30 T0 50 TN FoAwaY EvgancinT G 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 = w— [NFERRED SOIL BOUNDARY CORE BORING Y 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 70 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 =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 OUALITY DESIGNATION (ROD) - 4 MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER:AF?;IFF 15 >Tga30 2 >T04 4 *Twpet ALLUVIAL SOIL BOUNDARY A INSTALLATION (O~ SPT N-VALUE ALSD 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
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 18 40 68 200 270 UNDERCUT 7] UNCLASSIFIED EXCAvATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0.075 0.053 EXCAVATION UNSUITABLE WASTE A LT CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE [NTRUDED ROCKS.
COARSE FINE N EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK
BLOR) prtens R SAND SAND e i 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 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 v/;;a. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. cl;:‘ﬂALBz- Tﬁm?ufsﬁ'”ﬁaﬁ TlggrgsLnE%nggS ST‘?M:E?RDU%iTARﬁ%ﬁﬁ?’;&% Z?loorn I;‘;SAEOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE 3
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MDISTURE DESCRIPTION | pyr . 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
T SATamATED - e T LY e ; YoIo ReTio SD. - SenD. SanDY S - 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 . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 vLiouo LMt F0SS. - FOSSILIFEROUS oLb - sLiomILY nS - Pock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOL IDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING " "
®D ATTAIN OPTIMUM MOISTURE - BENCH MARK: NCGS MONUMENT "MURRAY".
PLL _L PLASTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM _| OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 35.43 FEET
oL | SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
CME-45 [] ceav aits eutomatic [ MaNuAL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NUIES:
_DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 2.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e +oLLow eucers [Je [ TNDURATION
PLASTICITY INDEX (PD DRY STRENGTH ] cve-ss0 [] wero Facen Fincer BiTs [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suemn TEST [ cosms [] s ovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] rost HoLE oicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] rortaLE HoisT TRICONE _ 2 '%* STEEL TEETH [ e avcer MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
] core &7 VANE SHEAR TEST

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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PROJECT REFERENCE NO. SHEET NO.
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PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

EBI-A Bl-A EB2-A
s ... 33+99 35+12 36423 55
| 9 FT LT 20 FT LT | 8 FT LT |
S0 S B R R R o e 90 |
A5 =TT TN e, SO SO UUUUL SUUUOUUUt SUUUUUOL SUUUUSUOE SOUUUUUUN IOUDUUUOE SUSUOOT SOUPOOOeS 45
______ t" oG __ GROUND SURFACE I A S S
40 T T T T T ST T T T = |_{°3_|5E_-—--—-“’\"§_ ,,,,,,, F e
‘— N0/
23 B R o N ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 35 |
3 ‘Q 3 3 B coasTaL pLAN: ‘ ‘
3 \ 3 3 \ VERY LOOSE TO MEDIUM DENSE, GRAY AND‘ : :
2300 o \ . T T Q ,,,,, BROWN, MOIST TO SATURATED, CLAYEY. SAND o o 30 |
} \ | | | \ (A-2-6) WITH INTERMITTED SHELLS
25 = ;& ,,,,,,,,,,,,,,,,,, ,,,,,,,,, - \_______—————'—"'—"___— ,,,,,,,,, 25
___________ T = | - % | | | | | | |
. B TR .
************************************************************************************************ SRR
s . S | | N - @ S s
| | | | VERY SOFT TO SOF‘T GRAY, WET : S 3 3 §
| | | © SANDY CLAY (A-6) 3 § 3 0 S
0 S s ,,,,,,,,,,,,,,,,,, S - § ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 10 |
AR N
5 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ":'&"3""""""ffftf,’~i“'~"—\"_"_"_';"_"_"_"_"'_"_"_"_'"_"_"_"_"_"_"_"_"_'"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_' """"" 5
3 \ 3 3 : MEDIUM DENSE TO VERY DENSE, GRAY, WET, GRAVELLY ‘
0 ; e 3 :z’ :  SAND (A-2-4) AND CLAYEY COARSE SAND (A-2-6) 3 0
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . 1 e X S P
S S S 1 ‘ —_—e e e — e e e ——— — ——— —
: ‘ ———————— i — L1 : : [ :
- ‘ S : : E :
-5 N S~ ~ - &os0.l :‘ : COASTAL PLAIN SEDIMENTARY ROCK 5
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' \/ ~____|rtr| MODERATELY HARD TO HARD LIMESTONE |
47 - @0/0D ;
L R === RN GO YL ONo) = = IR R S SO i S SOOSOO POSUUOOE OUSSOOS SOUOROO FOUSSOOTE SOPOTOS SNSRI B9 10 |
| - G0/0.00= |

—ZOCOASTALPLAIN ,,,,,,,,, L L L e S L L NOTE: THE EXISTING GROUND SURFACE PROFILE OF -Y8RPDB- TAKEN FRoM ~ —20 |
: ‘ ‘ ‘ ‘ ‘ ‘ : ‘ ‘ ‘ ‘ ‘ : : : : : : ELECTRONIC FILES RECEIVED FROM NCDOT GEU, DATED 5/6/14. INFERRED
STRATIGRAPHY. IS DRAWN' THROUGH THE BORINGS WITH BOTH PROJECTED ONTO |

| DENSE.: GRAY, wET. CLAYEY COA}RSE SAND (A—2—36) | | | | | | | | | | | | | | | | THE PROFILE.
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NOTE: EXISTING GROUND SURFACE PROFILE OF -YBRPDB- TAKEN FROM ELECTRONIC
FILES' RECEIVED FROM NCDOT GEU, DATED 5/6/14. INFERRED STRATIGRAPHY 'IS DRAWN
THROUGH THE BORINGS ‘WITH BOTH .PROJECTED ONTQ THE .CROSS SECTION.
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NOTE: EXISTING GROUND SURFACE PROFILE OF -YBRPDB- TAKEN FROM ELECTRONIC
FILES RECEIVED FROM NCDOT GEU, DATED 5/6/14. INFERRED STRATIGRAPHY IS DRAWN
THROUGH THE BORINGS ‘WITH BOTH PROJECTED ONTO THE CROSS SECTION. ‘
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NCDOT BORE DOUBLE U-4751 GEO BRDG 0204 BH.GPJ NC_DOT.GDT 01/22/15

@

BORELOG REPORT

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 8

WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST J MUESSEN

SITE DESCRIPTION BRIDGE NO. 204 ON -Y8RPDB- OVER -Y8- (US 17-) AT -Y8RPBD- STA. 35+12.05 GROUND WTR (ft)
BORING NO. EB1-A STATION 33+99 OFFSET 19ftLT ALIGNMENT -Y8RPDB- 0 HR. N/A
COLLARELEV. 41.3ft TOTAL DEPTH 52.5 ft NORTHING 206,227 EASTING 2,354,769 24 HR. 1.3

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST J MUESSEN

SITE DESCRIPTION BRIDGE NO. 204 ON -Y8RPDB- OVER -Y8- (US 17-) AT -Y8RPBD- STA. 35+12.05 GROUND WTR (ft)
BORING NO. EB1-B STATION 33+93 OFFSET 12 ft RT ALIGNMENT -Y8RPDB- 0 HR. N/A
COLLARELEV. 41.2ft TOTAL DEPTH 49.4 ft NORTHING 206,223 EASTING 2,354,802 24 HR. 0.7

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER M. COOGAN

START DATE 10/09/14

COMP. DATE 10/09/14

| SURFACE WATER DEPTH N/A

DRILLER M. COOGAN

START DATE 10/09/14

COMP. DATE 10/09/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 25 0 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
45 | 45 |
T+ - 413 GROUND SURFACE 0.0 T C 412 GROUND SURFACE 0.0
40 T I v BXE COASTAL PLAIN 40 T L V COASTAL PLAIN
T A oS5y GRAY, CLAYEY SAND T L GRAY, SILTY SAND
378 1 35 .l Segl 37.7 4 35 S
+ L A B R -*18 SS-1 | 19% pect T 5|1 716 : -+13- SS-3 | sat.
35 T o s 35 T o %2 _ _ _ ___ ___________ &9
T — RN T 1 T GRAY, CLAYEY SAND
328 1 85 S _ 327 1 85 L Nt
T 6| 7] 6 . -413- Ss-2 | 18% st T 6 | 6|7 - -*13- S54 | 16% st
30 T N o 30 T i Lo
R | e 4 / L
4 . ' - .,°=0 o 4 . - 3
278 + 135 - AR 277 + 135 . ; - - b
iN 4 4 6 - 910 Sat. feit 1 3 4 5 - fg - - Sat. [t
4 R :"0 < s 25 4 Y A e oo
% - // peil-243 1470 - // 242 470
»a | 185 L i GRAY, SANDY CLAY 27 1 185 I GRAY, SILTY SAND
T 1 1 1 é - Sat. \— T 2 1 1 - Sat.
2 \ 92
20 I - N 20 I L
1 . i 1 | .
178 + 235 | . \- 177 _+ 235 .
1 WOH | WOH [WOH ‘}0_ Sat. §_ I WOH|WOH [WOH | go- - - - Sat.
15 T - \' 15 T o
R | L R
128 1 285 - N 127 4 285 Cee
1 WOH| 1 1 *2 . Sat. §_ I WOH|WOH|WOH| go- - - - Sat.
10 T v \' 10 1 \ -
T - - T T -
78 1335 || o §_ 77 L ase - i GRAY, SANDY CLAY WITH SHELLS
T 1 2 2 [ YRR Sat. B T 1 2 2 &4 - Sat. \—
5 T NCC \‘ 5 T N \‘ 52 380
T BANE R 43_ _  _ _ _ _ _ _ _ ___ ___.__ _ 319 T N GRAY, GRAVELLY SAND
o I ass AN GRAY, GRAVELLY SAND 27 T s A
1 19 | 18 | 11 .. \729‘ .. Sat. I T 18 | 12 ?30 Sat.
0 T R 0 T :
T — — 8 42.0 T | PR L 42.0
2o T ass T T T T T T T COASTAL PLAIN SEDIMENTARY ROCK 23 L uas TTTrTTT T i COASTAL PLAIN SEDIMENTARY ROCK
I 60/0.1 . .600.19 it' LIMESTONE T H00/04 1000049 i LIMESTONE
5 I - ji_ 5 I L L
72 1 ass e ig- 73 1 ass C e .
1 60/0.0 . _600,0% I 60/0.1 _ 600.1® L 82 49.4
1 . :‘i_ 1 - Boring Terminated with Tricone Refusal at
-10 - - - Elevation -8.2 ft in Limestone
1 L] 112 525 1 L
1 - Boring Terminated with Tricone Refusal at + - Other Samples:
1 - Elevation -11.2 ft in Limestone —+ - ST-1(25.5-27.5)




NCDOT BORE DOUBLE U-4751 GEO BRDG 0204 BH.GPJ NC_DOT.GDT 01/22/15

NCDOT GEOTECHNICAL ENGINEERING UNIT
LYV BORELOG REPORT

©

SHEET 9

WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST

SITE DESCRIPTION BRIDGE NO. 204 ON -Y8RPDB- OVER -Y8- (US 17-) AT -Y8RPBD- STA. 35+12.05

BORING NO. B1-A STATION 35+12 OFFSET 20 ftLT ALIGNMENT

COLLARELEV. 44.2ft TOTAL DEPTH 55.0 ft NORTHING 206,337

EASTING 2,354,757

J MUESSEN
GROUND WTR (ft)
-Y8RPDB- 0 HR. N/A
24 HR. 35

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST J MUESSEN

SITE DESCRIPTION BRIDGE NO. 204 ON -Y8RPDB- OVER -Y8- (US 17-) AT -Y8RPBD- STA. 35+12.05 GROUND WTR (ft)
BORING NO. B1-B STATION 35+12 OFFSET 15ft RT ALIGNMENT -Y8RPDB- 0 HR. N/A
COLLARELEV. 44.0ft TOTAL DEPTH 54.8 ft NORTHING 206,343 EASTING 2,354,791 24 HR. 4.0

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER M. COOGAN

START DATE 10/08/14

COMP. DATE 10/08/14

| SURFACE WATER DEPTH N/A

DRILLER M. COOGAN

START DATE 10/07/14

COMP. DATE 10/07/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 25 0 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
45 45
442 GROUND SURFACE 0.0 44.0 GROUND SURFACE 0.0
1 T Ll ROADWAY EMBANKMENT T T Rl ROADWAY EMBANKMENT
1 1.0 t L BLACK, CLAYEY SAND 1 o t 4 BLACK, CLAYEY SAND
w7 past Lo L oo A\ Agst 20 | 405+ 35 A w |t
T %{s 88-5 | 55% |_kI—39.2 5.0 T 2 1 7 (T SS-7 [16% L
T N\ AN COASTAL PLAIN I N kT
T SN D T GRAY, CLAYEY SAND T AN Lk a70 WOOD FRAGMENTS FROM 7.0
45 | 357 + 85 SN | =l s | 355 T 85 ) \_\ ) L \  APPROXIMATELY 6 TO 7 FEET
I 0 [ 11 [ 12 ss6 | 24% o = 8 | 9| 9 y o oS COASTAL PLAIN
I - )23. - RSl I .. e SS-8 | 26% s GRAY, CLAYEY SAND
4 - . 3+ 4 .- Tt
307 + 135 o I I 1 {
30 T 7 y 30 305 T 135 - - ST
I 5 8 6 ,14 Sat. [ee _ —_: 8 8 8 ) ‘16 Sat. oa: < B _—
1 R D 1 1 L. i
1 Y 1 1 . 1
257 + 185 -F - el 255 T 185 SN Ea e 5F
25 P 25 k 5%
- 4153 7‘8 Sat. i =+ 7 6|6 &7 sat. [0
il .5 i I g s
1 1. i 1 A 220 _ _ _ _ _ _ ____________ 220
00 207 + 235 L. .. T 0 | 205 T 235 // : GRAY, SANDY CLAY
T STt r*z Sat. [S - T ST 2] 7 e Sat.
I I fwe _ _________________ 2 I [ o _ o _____ g
157 1 085 |- i GRAY, SANDY CLAY 155 + 285 I GRAY; SILTY SAND
15 I WOH [WOH [WOH| §,; Sat. §_ 15 + WOH [ WOH | WOH| - ss9 | sat.
107 1 235 . N 105 + 335
10 = WOH |WOH | WOH sat. DN 10 =+ WOH |WOH | WOH
0 at. &0 Sat.
4 N | e \_ s P
4 R P » 4 T P
S~ .. 2 __ 30 1 ks T o_ s
57 1 385 i s i GRAY, CLAYEYSﬁgﬁ_RSSE SAND WITH 55 4 age N GRAY, GRAVELLY SAND WITH SHELLS
3% ~
5 -+ 231 28 | 29 ™~ 957 sat. [ 5 =+ 11 | 36 | 20 o5 Sat.
1 | R I s 1 I R B8 420
07 + 435 L —— ey 12 COASTAL PLAIN SEDIMENTARY RocKk———2° o |05 fa3s ST T i[— COASTAL PLAIN SEDIMENTARY ROCK
0 L -— LIMESTONE
+ 700/0.4 —— _109/0;4% %_ LIMESTONE + 60/0.4 : _bl_J,O;AB ji‘
1 ———— e 1 28 47.0 1 R IR DR L] 30 47.0
43 5485 o Sy WHITE, CLATEY COARSE SAND -45 T 485 R o N doraiery
5 1 25 | 24 | 26 g sat. [ T , -5 + 7 1 SRR * i sat GRAY, GRAVELLY SAND
T g I R LT 7 520 I R Il I & 520
93 1 &zs o 7 L COASTAL PLAIN SEDIMENTARY ROCK 95 L ms . it_ COASTAL PLAIN SEDIMENTARY ROCK
-10 _ 60/0.0 60/0.09 _ LIMESTONE -10 =2k 6003 Py LIMESTONE
108 T 550 10.8 55.0 108 T 548 - 60/0.3 -10.8 54.8
T 60/0.0 60/0.0 C Boring Terminated with Standard T 60/0.0 60/0.0 i Boring Terminated with Standard
1 | Penetration Test Refusal at Elevation -10.8 ft 1 | Penetration Test Refusal at Elevation -10.8 ft
1 | in Limestone 1 | in Limestone




NCDOT BORE DOUBLE U-4751 GEO BRDG 0204 BH.GPJ NC_DOT.GDT 01/22/15

% NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 10

WBS 40191.1.2 | TIP U-4751 | COUNTY NEW HANOVER | GEOLOGIST J MUESSEN

SITE DESCRIPTION BRIDGE NO. 204 ON -Y8RPDB- OVER -Y8- (US 17-) AT -Y8RPBD- STA. 35+12.05 GROUND WTR (ft)
BORING NO. EB2-A STATION 36+23 OFFSET 18ftLT ALIGNMENT -Y8RPDB- 0 HR. N/A
COLLARELEV. 415ft TOTAL DEPTH 53.5 ft NORTHING 206,444 EASTING 2,354,735 24 HR. 4.0

WBS 40191.1.2 TIP U-4751 COUNTY NEW HANOVER GEOLOGIST J MUESSEN

SITE DESCRIPTION BRIDGE NO. 204 ON -Y8RPDB- OVER -Y8- (US 17-) AT -Y8RPBD- STA. 35+12.05 GROUND WTR (ft)
BORING NO. EB2-B STATION 36+09 OFFSET 14 ft RT ALIGNMENT -Y8RPDB- 0 HR. N/A
COLLARELEV. 41.2ft TOTAL DEPTH 48.7 ft NORTHING 206,439 EASTING 2,354,770 24 HR. 4.0

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 87% 07/30/2013

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER M. COOGAN

START DATE 10/07/14

COMP. DATE 10/07/14

| SURFACE WATER DEPTH N/A

DRILLER M. COOGAN

START DATE 10/08/14

COMP. DATE 10/08/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 25 0 . 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
45 | 45 |
1 I 415 GROUND SURFACE 0.0 1 C 412 GROUND SURFACE 0.0
40 I j o o755 r COASTAL PLAIN 40 hi 1 ‘_ COASTAL PLAIN
I } o oo GRAY, CLAYEY SAND T T T BROWN, CLAYEY SAND
38.0 35 A \ 4 ;{:,_ 377 + 35 I oo L
1 2 | 2| 4 ke . SS-10 [18% ik 1 78| s . +16 SS12 71!%7;{ =1
3 I A Sl 3 1 T ae
1 N\ il 1 ) .". 1
330 ] 85 o SN 327 1 85 S ey
1 9 0 - #20 Ss-11 | 18% e T 5 7 | 6 . .+13. S513 | 17% Feob
30 I / sl 30 I bl '
280 T 135 S S T Sl Ry
RN A ek 27.7 4 135 S ook
I 51715 |- %12. sat. [t I 516 [ 5| gu- sat, [oF
25 T L el 25 T L .
T j/ PE e e T?A_Y_SAT\ID_YELKY_____ﬂQ T // _212__________________1_72
230 1 185 /. NG , 27 I 185 ;- il GRAY, SANDY CLAY
1 21T T | e - Sat. RKON- I WOH|WOH| 3 | |43 sat. N
I I - N I P NG
20 1 N 20 1 [
I I NY I I N
18.0 235 ... \_ 17.7_+ 235 l. ... \_
T WOH [WOH|[WOH| ¢, . © SN + WOH]WOH WOH | §,- - - - st RN
s T N s T i N
13.0 T 285 §: 12.7 :: 28.5 .. \:
T [WoH[WoH[ T | §, AN O D ol e st RN
10 T V- N 10 I - N
T [ N! T t— N
8.0 335 1 1 5 | .. \_ 77 4+ 335 | R \_
1 & - - Sat. N il 1 1 1 |.2 . sat. N WITH SHELLS BELOW 33.5 FEET
5 i NS i 5 T N N
T < 4 _______ 370 T N - 1 4]
10 + 185 - \\; : WHITE, CLAYEY GRAVELLY SAND 07 :: 85 \ : GRAY, CLAYEY COARSE SAND
T 21| 24| 14 T sat. [ I 9 [ 12 | 12 NG sat ool
0 T e B p—— — 42.0 0 T ll _______________ 08 42.0
20 T 435 - - 7 o COASTAL PLAIN SEDIMENTARY ROCK 53 T 435 - B T : COASTAL PLAIN SEDIMENTARY ROCK
1 60/0.1 " 60019 i LIMESTONE 1 60/0.1 . .600.19 B LIMESTONE
5 I r 5 I o r
-70 1 485 b - 73 L85 SR L 75 48.7
T 60/0-1 . 600 - —=L5 A 487 160/0.1 83;8'(1)‘ F Boring Terminated with Standard
10 T o T 60/0.0 ‘ - Penetration Test Refusal at Elevation -7.5 ft
g4 — -T — in Limestone
120 [ 535 o [ -12.0 53.5 1 r )
1 60/0.0 60/0.0 L Boring Terminated with Standard 1 L Other Samples:
41 | Penetration Test Refusal at Elevation -12.0 ft 1 L ST-2(25.5-27.5)
1 - in Limestone 1 -




SOIL

TEST

RESULTS

M&T 503E
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS-MATERIALS AND TESTS UNIT
SOILS TEST REPORT-SOILS LABORATORY
[T.LP.ID #: [u-4751 |
[ REPORT ON SAMPLES OF: [SOIL FOR QUALITY |
PROJECT: 40191.1.2 [ COUNTY: [NEW HANOVER [ Owner: [NcooT
DATE SAMPLED: [10-7-2014 70 100-2014]| DATE RECEIVED: [10-7201470 1062014] DATE REPORTED: _ [114-2014
SAMPLED FROM: |SOIL TEST BORINGS [ SAMPLED BY: [STEWART, INC
SUBMITTED BY: JAKE MUESSEN [ STANDARD SPECIFICATION
LABORATORY: STEWART (LAB CERT. #128-1010)
TEST RESULTS
Project Sample No. ST-1 ST-2 $8-1 S8-2 $8-3 S8-4 $8-5 $S-6
Lab Sample No.  A-
HiCAMS Sample #
Retained #4 Sieve % 0 0 0
Passing #10 Sieve % 100 100 100
Passing #40 Sieve % 99 99 9%
Passing #200 Sieve % 35 67 19
MINUS #10 FRACTION
Soil Mortar - 100%
Coarse Sand -Ret. #60 3.9 1.7 12.8
Fine Sand - Ret. #270 68 413 7.2
Silt 0.05-0.005 mm % 17.8 35.94 6.9
Clay < 0.005 mm % 10.3 21.09 9.1
Passing # 40 Sieve % 9.9 99.4 9%
Passing # 200 Sieve % 34.9 67 19
Liquid Limit 26 30 21
Plastic Index 3 13 NP
AASHTO Classification |A2+4 A8 A24
MOISTURE CONTENT 186 18.4 15.9 554 243
Texture
Station 33+63 36+09 33+99 33409 33+93 33+93 35+12 35412
Hole No. EB1-B EB2-B EB1-A EB1-A EB1-B EB1-B B1-A B1-A
Depth (ft) From: 255 255 3.5 85 35 85 35 8.5
To: 275 275 5 10 5 10 5 10
Remarks:
CC:
SOILS ENGINEER: |WILLIAM MUESSEN (CERT. NO. 128-02-1010)
v/

G:/Everyone. . . /M&T Forms/Regional Lab Asheville/Soils Test Report M&T 503E 8-18-2000

PROJECT REFERENCE NO. SHEET NO.

40191.1.2 (U-475D Il

M&T 503E
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS-MATERIALS AND TESTS UNIT
SOILS TEST REPORT-SOILS LABORATORY
[ T.LP.ID #: [u-a751 |
[ REPORT ON SAMPLES OF: [SOIL FOR QUALITY |
PROJECT: 40191.1.2 [ COUNTY: [NEW HANOVER [ Owner: [ncoot
DATE SAMPLED: 1072014 70 10-9-2014] DATE RECEIVED: [10-7-2014 70 10-9-2014]| DATE REPORTED: [ 114-2014
SAMPLED FROM: [SOIL TEST BORINGS | SAMPLED BY: |STEWART, INC
SUBMITTED BY: JAKE MUESSEN [ STANDARD SPECIFICATION
LABORATORY: STEWART (LAB CERT. #128-1010)
TEST RESULTS
Project Sample No. s8-7 SS-8 SS9 $5-10 $S-11 $S-12 5813
Lab Sample No.  A-
HiCAMS Sample #
Retained #4 Sieve % 0
Passing #10 Sieve % 100
Passing #40 Sieve % 98
Passing #200 Sieve % 31
MINUS #10 FRACTION
Soil Mortar - 100%
Coarse Sand -Ret. #60 5.9
Fine Sand - Ret. #270 73.1
Silt 0.05-0.005 mm_% 17.1
Clay < 0.005 mm % 3.9
Passing # 40 Sieve % 98.2
Passing # 200 Sieve % 30.6
Liquid Limit 21
Plastic Index NP
AASHTO Classification A24
MOISTURE CONTENT 15.8 255 177 17.7 17.7 17.4
Texture
Station 35+12 35+12 35+12 36+23 36+23 36+23 36+09
Hole No. B1-B B1-B B1-B EB2-A EB2-A EB2-B EB2-B
Depth (ft) From: 35 85 285 35 85 35 85
To: 5 10 30 5 10 5 10
Remarks:
CC:
SOILS ENGINEER: |WILLIAM MUESSEN (CERT. NO. 128-02-1010)
4
Y

G:/Everyone. . . /M&T Forms/Regional Lab Asheville/Soils Test Report M&T 503E 8-18-2000




PROJECT REFERENCE NO.

SHEET NO.

40191.1.2 (U-475D

12

SITE PHOTOGRAPHS

PHOTOGRAPH Iz VIEW

LOOKING UPSTATION (NORTH) ALONG PROPOSED -Y8RPDB- FROM END BENT NO. I, PHOTOGRAPH 2: VIEW LOOKING UPSTATION (EAST) ALONG PROPOSED -Y8- FROM BENT NO. I,




U-4751
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REFERENCE

40191
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PROJEC

CONTENTS
SHEET NO.

|
2
3
4

DESCRIPTION
TITLE SHEET
LEGEND

SITE PLAN

WALL ENVELOPE

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.
EXTENSION) FROM SR 1409 (MILITARY CUTOFF
RD.) TO US 17 IN WILMINGTON

SITE DESCRIPTION _RETAINING WALL 1 AT -L- STA.
34+00, RIGHT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. U-4751 1| 4

— —
SHEET TOTAL

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
C.M. WRIKE

CAITLIN

MID ATLANTIC

INVESTIGATED BY _J-L. STONE
DRAWN By _C-P. TURNER

CHECKED BY _ D-N. ARGENBRIGHT

SUBMITTED BY _ D-N. ARGENBRIGHT

OATE _MARCH 2015

Je C. Bottoms 6/5/2017

S ore DATE




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-475]1 2 OF 4

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED féf_}’éf NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION —— —RA A_OMPO 15 ROCK (WR) 5= 100 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 O MRS MINERALOGICAL C SITION pra— 25 <25, FINE 0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT [S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 7> Z7-2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
a3 | a4 | a5 a6 a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L.| GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRowp Ala2 | A4, A5 CRYST —— ——1 FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN T
CLASS. R 46,07 COMPRESSIBILITY gggkcm“’csm‘“-'-'“‘- SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN 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 DIVIOED
L PASSING 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 A PERCENTAGE.
0 | ST ek PERCENTAGE OF MATERIAL P L SHELL BEDS, ETC.
. cLaY ' WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0 R ORGANIC MATERIAL CRENER  SILLg; A 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
VATERIAL TRACE OF ORGANIC MATTER 2 - 37 3 - 57 TRACE 1- 0% HAMMER IF CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-517 5 - 127 LITTLE 18 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | 0 ipection (Dip AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 Mx| 41 My |4 x| 41 MN |40 Mx| 41 My |40 x| a1 M LTILE R = " . 357 AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF 51P. MEASURED CLOE ey ot
Pl 6 MX NP |10 Mx |18 MX | 11 MN [ 11 MN | 10 MX |10 MX | 11 MN [ 11 MN VODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY g OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INOEX | @ ° ° amx 8]z mx|16 mx[no mx AMOUNTS OF O 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
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES |STONE FRAG, QRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, anD | FINE SILTY OR CLAYEY SiLTY CLAYEY HATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ 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
GEN FATING P Zew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, :osr rs;ospans ARE DULL AND DI:‘.COLOTRED‘ smi Sr;%w CI;AV. ROI.P;M::RSED PARENT MATERIAL.
S SUBGRADE EXCELLENT T0 Gooo FAIR T0 POOR POOR POOR | UNSUITABLE SPRING OR SEEP B ADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH S FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROLP IS = LL - 30 PI OF A-7-6 SUBGROP [S > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL EORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE L0SS OF STRENGTH | FIELO-
COMPACTNESS OF RANGE OF STANDARD RANGE OF UNCONFINED o (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 CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE SERENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION F_TESTED, W Yl PT_REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
N-VALUE) (TONS/FT5 WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED :
GENERALLY LOOSE 47010 SOIL SYMBOL GeT our TEST BORING O NralNIon TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 N/A RTIFICI . F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL Al AL FILL (AF)OTH NE PENETROM SR SRRt e e S OSUALLY INDICA .
(NON-COHESIVE) DENSE 30 10 50 TN RoADWAY EmpankMing (1) AUGER BORING @ 2 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 == = [NFERRED SOIL BOUNDARY CORE BORING Y 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 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
waTERAL. MO i o810 8 Z77=77=  INFERRED ROCK LINE O MONITORING WELL WITH CoRE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE. OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
L T n ! ; 02 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIOED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VE I:A:DI 15> 2030 e wType? ALLUVIAL SOIL BOUNDARY yAN INSTALLATION CO— 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
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;‘ggsg';'rm Z mgb??:{'sﬁ%:sxgm”o" - :E‘E'éﬁzg'sﬁﬂegc:w;g“aé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 825 0.075 0.053 OSED IN THE TOP 3 FEET OF | HaRD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FINe SILT cLay SNOERCUT [ ACterTasLe DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. "€ BEDDING OR SCHISTOSITY OF THE INTAUDED ROCKS.
BLOR) CoB) R SAND SAND bl P 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 305 75 2.0 2.25 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 8.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
7 SATURATED - L LIOUID: VERY MET. vseLY € - YOID 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
(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.
T a i SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL — 1 LIGUID LIMI FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK R
PLASTIC FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
L SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R::’NI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USE S ECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE aul NT_USED ON SuBJ 0J WIDE 3 TO 18 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [X] ce-458 [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX (PD) ORY STRENGTH [X] cve-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 T VERY LOoW [] runc.-cersioe inseTs FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST cosive [ w sovencen 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 HIGH [] portasLE HoisT TRICONE _ 213} * STEEL TEETH [ wawo avsen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
o o INDING R
| O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

OOo

UJ

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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COUNTY _NEW HANOVER
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EXTENSION) FROM SR 1409 (MILITARY CUTOFF
RD.) TO US 17 IN WILMINGTON

SITE DESCRIPTION _RETAINING WALL 2 LEFT OF -L-
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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
C.M. WRIKE

CATLIN PERSONNEL

MID ATLANTIC PER.

INVESTIGATED BY _J-L- STONE
DRAWN BY _J-L- STONE

CHECKED BY _ D-N. ARGENBRIGHT

SUBMITTED BY _ D-N. ARGENBRIGHT

OATE _MARCH 2015

LTI

,——DocusSigned by:

Je C. Bottoms 6/5/2017

SRS oRe DATE
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SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

U-475]1 2 OF 4

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED féf{% NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION —— —RA A_ T ROCK (WR) 5= 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS I MATERALS MINERALOGICAL COMPOSITION p— 5 =25 1 FINE T0 COARSE GRAIN TGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 7> Z7-2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
CROUP a3 | a4 | a5 |6 A7 | aLaz | asas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L.| GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
1A g CRYST = 1 FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
CLASS. R 46,07 COMPRESSIBILITY gggkcm“’csm‘“-'-'“‘- SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN 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 DIVIOED
L PASSING 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 A PERCENTAGE.
0 | ST ek PERCENTAGE OF MATERIAL P L SHELL BEDS, ETC.
. cLaY ' WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
20 035 |3 5 w5 35 36 o oms | | sous | ORGANIC MATERIAL GRANULAR  SILT - CLAY OTHER MATERIAL o ROCKS OR CUTS MASSIVE ROCK.
ORGANIC _MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNI
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-62 TRACE 1-10% HAMMER IF CRYSTALLINE. %IEOL'}iLA"GLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 18 - 207 .
w _ ~ Lag wix| a1 i 40 v a1 |4 wic| 41 | 4w 1 e SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 T o T o o ey o™ I P | DIP DIRECTION (DIP_AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR HIGHLY ORGANIC > 1% > 20% HIGHLY 35% AND ABOVE L L . LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 MX N {10 Mx |10 Mx | 11 MN [ 11N [ 18 Mx |10 Mx| 10N | 11 My OOERATE HIGHLY g g g OF A CRYSTALLINE NATURE. .
GROUP INDEX 0 2 0 aMx |8 M |12 Mx|16 MX|NO MK AMONTS 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
S0ILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STONE FrAGS. QRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, anD | 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.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ 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
e R e o s e w0 S| M Sk om0 o i teS sor e, | e e
S SUBGRADE EXCELLENT T0 Go0D FAIR TO POOR POOR POOR | UNSUITABLE o= o ey L U FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
SPRING OR SEEP .
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?g:‘;m" {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 g
ComPACTNESS On RANGE OF STANDARD RANGE OF UNCONFINED o {MOD. SEV.) A:orcmr« BE EXCAVATED w|;¢ RA Esowclsr's PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION W Y, Al 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 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED : y
GENERALLY L 0ose 41010 SOIL SYMBOL orTowr TEST BORING O INSTALLATION T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 NS F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF)OTHI NI NI M| .
e s 1VE) DENSE 32 10 50 TN RoADWAY EmpankMing (1) AUGER BORING @ 2 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 == = [NFERRED SOIL BOUNDARY CORE BORING Y 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 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
su:-:mv MEDIU:dFiTlFF ; Troo % 2.5 TTOO 2!.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 OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL Rs I - i ! 1 i PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ 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) VE I:A:DI 15> 2030 2 >04 4 wType? ALLUVIAL SOIL BOUNDARY yAN INSTALLATION CO— 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
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;‘ggsg';'rm Z mgb??:{'sﬁ%:sxgm”o" - :E‘E'éﬁzg'sﬁﬂegc:w;g“aé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 825 0.075 0.053 USED IN ThE TP 3 FEET OF | Haro CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER coBBLE GRAVEL COPRSE FIne SILT cLay ONDERCUT [ ACcerTabLE DEGRADABLE. ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. e BEDOING OR SCRISTOSITY OF THE INTRUDED ROCKS.
(Bf'am u:oe:') R SAND SAND bl P 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 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 N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 8.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
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
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RaTIO SD. - SAND, SANDY S8 - 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 : : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
T a i SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL - - LIOUID LML FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC R R . JOPSOIL (TS, .
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R::’NI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
MENT USE S ECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIP NT USED ON SUBJ 0J WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cme-asc [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX ®D) ORY STRENGTH [J cme-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
RUBBING WITH FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE :
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST O casms [] wr aovencen HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLE HoisT TRICONE _ 213} * STEEL TEETH [ wawo avsen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
o o INDING R
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

OOo

UJ

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
C.M. WRIKE

CAITLIN

MID ATLANTIC

INVESTIGATED BY _J-K. CRENSHAW

DRAWN BY _C.P. TURNER

CHECKED BY _ D-N. ARGENBRIGHT

SUBMITTED BY _ D-N. ARGENBRIGHT

oate _ FEBRUARY 2015

LTI

,——DocusSigned by:

Je C. Bottoms 6/5/2017
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GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

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

ANGULARITY OF GRAINS

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

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

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

BLOWS IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

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

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

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

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

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL_COMPOSITION FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 35% PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTarCINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P =3 = o [ a5 [ s [ 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.
CLASS. a-2-4]A-2-5| a-2-6 [a-2-7 5] COMPRESSIBILITY NON-CRYSTALLINE = R LR b COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
4 |A-2°5|A-2:6 427 e ROCK. NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. CoLLUVIUM
SYMBOL ";:‘,:' "';,5; SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
i Ry e 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 ?csgmsnmnv ROCK ‘ SZELEE;E'SQ"’UF?CK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— L ETC.
:3 PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
Kl ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TATERTAL TRACE OF ORGANIC MATTER 2 - 37 3-51 TRACE 1 - 107 HAMMER [F CRYSTALLINE. O o (NGLE AT WHICH & STRATUM O ANY PLANAR FEATURE IS NCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 1o - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COA 3 ‘
w _ ~ Lag x| 41w 4w e 41 ] 20 wox | a1 |42 x| a1 v SOILS WITH MODERATELY ORGANIC 5 - 10 12 - 207 SOME 20 - 357 T o o BhOa S s o e oy o oo | DIP DIRECTION (©IP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX NP (19 MX (10 Mx| 1UMN | 10N [ 10 M (18 Mx | 11 | 1M ';,gé":a?: HIGHLY HIGHLY ORGANIC > 10z > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGAN .
GROUP INDEX [} [] [} aMx | 8Mx |12 Mx |16 MX|NO MX AMOUNTS OF SOILS": 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 SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. V2 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR | GRAVEL, aND | TINE [ 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.
M RAVEL Al
MATERIALS | sawp | MO |  CRAVEL AND SAND SoiLs SoLs vy STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
N RATING Lo To o S o | o Zpu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA ™MoD.) GRANITOID ROCKS, :osr FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 SUBGRADE L IR T0 P00 POOR 00R | UNSUITABL SPRING OR SEEP UL SOUND WADER HRMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH @S COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROUP 1S < LL - 30 :PIOF A-7-6 SUBGROUP IS > LL - 30 C W MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL Lo::gmon (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 O s R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  23/225  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS [S SMALL COMPARED TO
(N-VALUE) (TONS/FT#) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE ) sPT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY LOOSE 470 10 SOIL SYMBOL ﬁ?‘; owp TEST BORING O NeraLLaTion TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
al:?ggll.:f MEDIUM DENSE @ 10 30 A ARTIFICIAL FILL () OTHER CONE PENE TROMETER F TESTED, W Y PT N VALUES > Pr MOTTLED (MOT.) - [RREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
ALLY INI .
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT EB AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY  INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS,WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 w— = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (V SEV.) REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 .25 T0 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResipuaL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 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) - & MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) R FF -
COHESI VEI ;A:,;l 15 >ng30 2 )w4 4 *Type? ALLUVIAL SOIL BOUNDARY A NsTaLLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS =
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 ggggcgg;w 2 mg;?fﬁf&t'g%igfsV“”O“ - :gglésizglswagc:ovﬁrtlg"sé 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 .25 0075 0.053 ses e B Feer oF | wemo CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
ComRsE FINE SHALLOW [ UNCLeSSIFIED ExcavaTioN - EVBANKMENT OR BACKFILL 70 DETAGH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK
(BLDR.) (oB.) (GRa) SAND SAND (L) (L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 68 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC .
GUIDE FOR FIELD MOISTURE DESCRIPTION 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 og: - ou.moms;sn Tr:srr e PM; - PRE:SUREMETER 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.
-~ ATURATED - USUALLY LIOUIDs VERY WET, USUALLY o T T - D oenoy 3 B spoon PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
(SAT FROM BELOW THE GROUND WATER TABLE | F - FINE o : VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
g - L. - SILT, SILTY 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.
L louiD LT FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL o - TOPSOIL (TS.) - SURFACE SOILS US CONTAINING ORG TTER
. ) - ALLY INTAININ ANIC MA .
P;zz;g T - SEMISOL ID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL 1OPSOIL (75, - SU LS USUALL e €
e ATTAIN OPTIMUM MOLSTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL | PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
om | opTiMum motsTuRe " MOIST - a0 SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[J cme-asc [J car arts automatic [ manvaL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NOTES:
- DRY - (D) REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers [ [ TNDURATION
LASTICITY INDEX D DRY STRENGTH [] cme-ss0 [[] wero Facep FinGeER BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW ] Tunc.-cemsIoE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TeST 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
, CASING W/ ADVANCER
ZFG'J:L"fT:LLA‘;Tﬁ'EAST'C 2 ';2:0"5 Mf‘?c'ﬂ" [[] post HoLE oiccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portasLE HoisT TRICONE _ 213/ *STEEL TEETH [] wano auser BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
-~CARB. SOUNDING ROD s
O g U INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

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

ANGULARITY OF GRAINS

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

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

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

BLOWS IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

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

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

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

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

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL_COMPOSITION FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 35% PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTarCINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P =3 = o [ a5 [ s [ 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.
CLASS. a-2-4]A-2-5| a-2-6 [a-2-7 5] COMPRESSIBILITY NON-CRYSTALLINE = R LR b COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
4 |A-2°5|A-2:6 427 e ROCK. NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. CoLLUVIUM
SYMBOL ";:‘,:' "';,5; SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
i Ry e 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 ?csgmsnmnv ROCK ‘ SZELEE;E'SQ"’UF?CK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— L ETC.
:3 PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
Kl ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TATERTAL TRACE OF ORGANIC MATTER 2 - 37 3-51 TRACE 1 - 107 HAMMER [F CRYSTALLINE. O o (NGLE AT WHICH & STRATUM O ANY PLANAR FEATURE IS NCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 1o - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COA 3 ‘
w _ ~ Lag x| 41w 4w e 41 ] 20 wox | a1 |42 x| a1 v SOILS WITH MODERATELY ORGANIC 5 - 10 12 - 207 SOME 20 - 357 T o o BhOa S s o e oy o oo | DIP DIRECTION (©IP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX NP (19 MX (10 Mx| 1UMN | 10N [ 10 M (18 Mx | 11 | 1M ';,gé":a?: HIGHLY HIGHLY ORGANIC > 10z > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGAN .
GROUP INDEX [} [] [} aMx | 8Mx |12 Mx |16 MX|NO MX AMOUNTS OF SOILS": 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 SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. V2 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR | GRAVEL, aND | TINE [ 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.
M RAVEL Al
MATERIALS | sawp | MO |  CRAVEL AND SAND SoiLs SoLs vy STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
N RATING Lo To o S o | o Zpu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA ™MoD.) GRANITOID ROCKS, :osr FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 SUBGRADE L IR T0 P00 POOR 00R | UNSUITABL SPRING OR SEEP UL SOUND WADER HRMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH @S COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROUP 1S < LL - 30 :PIOF A-7-6 SUBGROUP IS > LL - 30 C W MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL Lo::gmon (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 O s R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  23/225  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS [S SMALL COMPARED TO
(N-VALUE) (TONS/FT#) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE ) sPT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY LOOSE 470 10 SOIL SYMBOL ﬁ?‘; owp TEST BORING O NeraLLaTion TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
al:?ggll.:f MEDIUM DENSE @ 10 30 A ARTIFICIAL FILL () OTHER CONE PENE TROMETER F TESTED, W Y PT N VALUES > Pr MOTTLED (MOT.) - [RREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
ALLY INI .
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT EB AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY  INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS,WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 w— = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (V SEV.) REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 .25 T0 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResipuaL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 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) - & MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) R FF -
COHESI VEI ;A:,;l 15 >ng30 2 )w4 4 *Type? ALLUVIAL SOIL BOUNDARY A NsTaLLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS =
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 ggggcgg;w 2 mg;?fﬁf&t'g%igfsV“”O“ - :gglésizglswagc:ovﬁrtlg"sé 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 .25 0075 0.053 ses e B Feer oF | wemo CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
ComRsE FINE SHALLOW [ UNCLeSSIFIED ExcavaTioN - EVBANKMENT OR BACKFILL 70 DETAGH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK
(BLDR.) (oB.) (GRa) SAND SAND (L) (L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 68 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC .
GUIDE FOR FIELD MOISTURE DESCRIPTION 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 og: - ou.moms;sn Tr:srr e PM; - PRE:SUREMETER 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.
-~ ATURATED - USUALLY LIOUIDs VERY WET, USUALLY o T T - D oenoy 3 B spoon PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
(SAT FROM BELOW THE GROUND WATER TABLE | F - FINE o : VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
g - L. - SILT, SILTY 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.
L louiD LT FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL o - TOPSOIL (TS.) - SURFACE SOILS US CONTAINING ORG TTER
. ) - ALLY INTAININ ANIC MA .
P;zz;g T - SEMISOL ID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL 1OPSOIL (75, - SU LS USUALL e €
e ATTAIN OPTIMUM MOLSTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL | PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
om | opTiMum motsTuRe " MOIST - a0 SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[J cme-asc [J car arts automatic [ manvaL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NOTES:
- DRY - (D) REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers [ [ TNDURATION
LASTICITY INDEX D DRY STRENGTH [] cme-ss0 [[] wero Facep FinGeER BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW ] Tunc.-cemsIoE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TeST 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
, CASING W/ ADVANCER
ZFG'J:L"fT:LLA‘;Tﬁ'EAST'C 2 ';2:0"5 Mf‘?c'ﬂ" [[] post HoLE oiccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portasLE HoisT TRICONE _ 213/ *STEEL TEETH [] wano auser BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
-~CARB. SOUNDING ROD s
O g U INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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S SITE PLAN
> 0 100 200
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SUNCOAST DRIVE

BEGIN RETAINING WALL-4

AN -W4- STA 74+0000 =
} AN -L- STA 74+00.00 (10850 RT)
EL = 4776'TOP
N EL = 4383 BOTTOM

) ©  END RETANING WALL-4 \\\/ -
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/ -L- STA 90+00.00 (83.00° RT)
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WALL ENVELOPE

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.
EXTENSION) FROM SR 1409 (MILITARY CUTOFF
RD.) TO US 17 IN WILMINGTON

SITE DESCRIPTION _RETAINING WALL NO.S5 AT -L-
STA. 84+50, 7’ LT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. U-4751 1| 4

— —
SHEET TOTAL

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
J.R. SWARTLEY

D.G. PINTER

J.R. MATULA

INVESTIGATED BY _J-L. STONE
DRAWN By _C-P. TURNER

CHECKED BY _ D-N. ARGENBRIGHT

SUBMITTED BY _ D-N. ARGENBRIGHT

oate _ FEBRUARY 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-475]1 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED féf{% NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION —— —RA A_ T ROCK (WR) 5= 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS I MATERALS MINERALOGICAL COMPOSITION p— 5 =25 1 FINE T0 COARSE GRAIN TGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 7> Z7-2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
CROUP a3 | a4 | a5 |6 A7 | aLaz | asas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L.| GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
1A g CRYST = 1 FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
CLASS. R 46,07 COMPRESSIBILITY gggkcm“’csm‘“-'-'“‘- SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN 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 DIVIOED
L PASSING 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 A PERCENTAGE.
0 | ST ek PERCENTAGE OF MATERIAL P L SHELL BEDS, ETC.
. cLaY ' WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
20 035 |3 5 w5 35 36 o oms | | sous | ORGANIC MATERIAL GRANULAR  SILT - CLAY OTHER MATERIAL o ROCKS OR CUTS MASSIVE ROCK.
ORGANIC _MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNI
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-62 TRACE 1-10% HAMMER IF CRYSTALLINE. %IEOL'}iLA"GLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 18 - 207 .
w _ ~ Lag wix| a1 i 40 v a1 |4 wic| 41 | 4w 1 e SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 T o T o o ey o™ I P | DIP DIRECTION (DIP_AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR HIGHLY ORGANIC > 1% > 20% HIGHLY 35% AND ABOVE L L . LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 MX N {10 Mx |10 Mx | 11 MN [ 11N [ 18 Mx |10 Mx| 10N | 11 My OOERATE HIGHLY g g g OF A CRYSTALLINE NATURE. .
GROUP INDEX 0 2 0 aMx |8 M |12 Mx|16 MX|NO MK AMONTS 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
S0ILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STONE FrAGS. QRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, anD | 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.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ 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
e R e o s e w0 S| M Sk om0 o i teS sor e, | e e
S SUBGRADE EXCELLENT T0 Go0D FAIR TO POOR POOR POOR | UNSUITABLE o= o ey L U FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
SPRING OR SEEP .
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?g:‘;m" {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 g
ComPACTNESS On RANGE OF STANDARD RANGE OF UNCONFINED o {MOD. SEV.) A:orcmr« BE EXCAVATED w|;¢ RA Esowclsr's PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION W Y, Al 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 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED : y
GENERALLY L 0ose 41010 SOIL SYMBOL orTowr TEST BORING O INSTALLATION T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 NS F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF)OTHI NI NI M| .
e s 1VE) DENSE 32 10 50 TN RoADWAY EmpankMing (1) AUGER BORING @ 2 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 == = [NFERRED SOIL BOUNDARY CORE BORING Y 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 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
su:-:mv MEDIU:dFiTlFF ; Troo % 2.5 TTOO 2!.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 OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL Rs I - i ! 1 i PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ 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) VE I:A:DI 15> 2030 2 >04 4 wType? ALLUVIAL SOIL BOUNDARY yAN INSTALLATION CO— 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
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;‘ggsg';'rm Z mgb??:{'sﬁ%:sxgm”o" - :E‘E'éﬁzg'sﬁﬂegc:w;g“aé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 825 0.075 0.053 USED IN ThE TP 3 FEET OF | Haro CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER coBBLE GRAVEL COPRSE FIne SILT cLay ONDERCUT [ ACcerTabLE DEGRADABLE. ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. e BEDOING OR SCRISTOSITY OF THE INTRUDED ROCKS.
(Bf'am u:oe:') R SAND SAND bl P 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 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 N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 8.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
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
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RaTIO SD. - SAND, SANDY S8 - 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 : : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
T a i SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL - - LIOUID LML FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC R R . JOPSOIL (TS, .
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R::’NI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
MENT USE S ECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIP NT USED ON SUBJ 0J WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cme-asc [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX ®D) ORY STRENGTH [J cme-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
RUBBING WITH FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE :
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST O casms [] wr aovencen HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLE HoisT TRICONE _ 2 9" STEEL TEETH [ wawo avsen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
o o INDING R
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

OOo

UJ

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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DEPARTMENT OF TRANSPORTATION
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COUNTY _NEW HANOVER

PROJECT DESCRIPTION _SR 1409 (MILITARY CUTOFF RD.
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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
C.M. WRIKE

CATLIN

MID ATLANTIC

INVESTIGATED BY _J-L. STONE
DRAWN By _C-P. TURNER

CHECKED BY _ D-N. ARGENBRIGHT

SUBMITTED BY _ D-N. ARGENBRIGHT

oate _ FEBRUARY 2015
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Je C. Bottoms 6/5/2017

SRS oRe DATE




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-475]1 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED féf{% NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION —— —RA A_ T ROCK (WR) 5= 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS I MATERALS MINERALOGICAL COMPOSITION p— 5 =25 1 FINE T0 COARSE GRAIN TGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 7> Z7-2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
CROUP a3 | a4 | a5 |6 A7 | aLaz | asas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L.| GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
1A g CRYST = 1 FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
CLASS. R 46,07 COMPRESSIBILITY gggkcm“’csm‘“-'-'“‘- SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN 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 DIVIOED
L PASSING 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 A PERCENTAGE.
0 | ST ek PERCENTAGE OF MATERIAL P L SHELL BEDS, ETC.
. cLaY ' WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
20 035 |3 5 w5 35 36 o oms | | sous | ORGANIC MATERIAL GRANULAR  SILT - CLAY OTHER MATERIAL o ROCKS OR CUTS MASSIVE ROCK.
ORGANIC _MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNI
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-62 TRACE 1-10% HAMMER IF CRYSTALLINE. %IEOL'}iLA"GLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 18 - 207 .
w _ ~ Lag wix| a1 i 40 v a1 |4 wic| 41 | 4w 1 e SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 T o T o o ey o™ I P | DIP DIRECTION (DIP_AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR HIGHLY ORGANIC > 1% > 20% HIGHLY 35% AND ABOVE L L . LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 MX N {10 Mx |10 Mx | 11 MN [ 11N [ 18 Mx |10 Mx| 10N | 11 My OOERATE HIGHLY g g g OF A CRYSTALLINE NATURE. .
GROUP INDEX 0 2 0 aMx |8 M |12 Mx|16 MX|NO MK AMONTS 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
S0ILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STONE FrAGS. QRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, anD | 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.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ 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
e R e o s e w0 S| M Sk om0 o i teS sor e, | e e
S SUBGRADE EXCELLENT T0 Go0D FAIR TO POOR POOR POOR | UNSUITABLE o= o ey L U FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
SPRING OR SEEP .
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?g:‘;m" {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 g
ComPACTNESS On RANGE OF STANDARD RANGE OF UNCONFINED o {MOD. SEV.) A:orcmr« BE EXCAVATED w|;¢ RA Esowclsr's PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION W Y, Al 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 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED : y
GENERALLY L 0ose 41010 SOIL SYMBOL orTowr TEST BORING O INSTALLATION T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 NS F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF)OTHI NI NI M| .
e s 1VE) DENSE 32 10 50 TN RoADWAY EmpankMing (1) AUGER BORING @ 2 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 == = [NFERRED SOIL BOUNDARY CORE BORING Y 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 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
su:-:mv MEDIU:dFiTlFF ; Troo % 2.5 TTOO 2!.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 OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL Rs I - i ! 1 i PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ 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) VE I:A:DI 15> 2030 2 >04 4 wType? ALLUVIAL SOIL BOUNDARY yAN INSTALLATION CO— 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
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;‘ggsg';'rm Z mgb??:{'sﬁ%:sxgm”o" - :E‘E'éﬁzg'sﬁﬂegc:w;g“aé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 825 0.075 0.053 USED IN ThE TP 3 FEET OF | Haro CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER coBBLE GRAVEL COPRSE FIne SILT cLay ONDERCUT [ ACcerTabLE DEGRADABLE. ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. e BEDOING OR SCRISTOSITY OF THE INTRUDED ROCKS.
(Bf'am u:oe:') R SAND SAND bl P 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 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 N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 8.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
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
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RaTIO SD. - SAND, SANDY S8 - 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 : : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
T a i SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL - - LIOUID LML FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC R R . JOPSOIL (TS, .
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R::’NI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
MENT USE S ECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIP NT USED ON SUBJ 0J WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cme-asc [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX ®D) ORY STRENGTH [J cme-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
RUBBING WITH FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE :
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST O casms [] wr aovencen HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLE HoisT TRICONE _ 2 9" STEEL TEETH [ wawo avsen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
o o INDING R
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

OOo

UJ

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED f% NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMPOSITION ROCK (WR) E2=">—7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS QRGANIC MATERIALS L L CRYSTALLINE =, <27, ] FINE 10 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 *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 7> Z7-2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
GROUP a3 | a4 | a5 |6 A7 | aLaz | asas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L | GNEISS. GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
g g [~ — 1 FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
[R5 NON-CRYSTALLINE
CLASS. s a3 -6, A7 COMPRESSIBILITY eVl SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
S N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SYMBOL e SONERN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD
pa— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [T T_| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R R e T O e LA MECOVERED IN THE CORE BARREL. DIVIDED
t SILT- P L SHELL BEDS, ETC. g
- o FEMAR ] war | PERCENTAGE OF MATERIAL WEATHERING DIKE - & TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
200 10 MK |35 MX|35 WX|35 MK[3 MX| 36 MN) 36 MN)36 M]3 W o ORGANIC MATERIAL RIS St G &7 OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER OCKS OR CUTS HASSIVE RoCK.
TRACE OF ORGANIC MATTER 2 - 3% 3- 57 TRACE L - 107 HAMMER IF CRYSTALLINE. DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
MATERIAL LITTLE ORGANIC MATTER 3-5 5 - 12 LITTLE o - 20 HORIZONTAL
PASSING 40 st 2 10 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN ’
L - — |40 x| a1 v 40 x| a1 | 40 mx | 41 | x| 41 v S MODERATEL Y ORGANIC 5 - 10n 12 - 20 Some 20 - 357 W sLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF OIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX NP |10 Mx |18 MX | 11 MN [ 11 MN | 10 MX |10 MX | 11 MN [ 11 MN VODERATE HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORCANIC R
CROUP INOEX | @ ° ° amx 8]z mx|16 mx[no mx AMOUNTS OF SoLS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO BT 0 PCTURE (O TRACTURE ZONE PLONG NHICH THERE NAS BEEN DISPLACEMENT OF THE
TS pe——, ORGANIC I WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
OF MAJOR | GRaveL, anp | FINE SILTY OR CLAYEY SiLTY CLAYEY HATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ 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
GEN FATING AR T0 Zpw PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
15 SUBGRADE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE e on et SLIuT.: Egggs :ggfn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORGERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?g:‘;m" {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 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 coggy\?ég:%?qivon PENETRATION RESISTENCE COMPRESSIVE SERENGTH ROADWAY EMBANKMENT (RE) 23725 plp & DIP DIRECTION F_TESTED, W Yl PT_REFUSAL LEDGE - A SHELF-LIKE RIDGE 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 se1 SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED :
GENERALLY L 00SE 4101 SOIL SYMBOL orTowr TEST BORING O INSTALLATION T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
ana‘;::l[:f MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 30 10 50 TN RoADWAY EmpankMing (1) AUGER BORING @ 2 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 == = [NFERRED SOIL BOUNDARY CORE BORING Y 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 2104 2.25 70 0.5 VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F_TESTED. b Y PTN Vol < 3 RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK
MW DEIUURL TTEY.! OUIL .
SILT-CLAY MEDIUM STIFF 4708 25 10 1.0 Z77=77= INFERRED ROCK LINE ©  MONITORING WELL ~$ witn conee COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE. OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - & MEASURE OF ROCK QUALITY OESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 15 10 30 210 4 wreoet ALLUVIAL SOIL BOUNDARY A\ PIEZOMETER O~ ST N-vaLUE oD o BxepLE ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
T INSTALLATION - . RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 30 >4
ROCK HARDNESS APROLITE (SAP.) - R Al THAT RETAINS THi TRUCTURE OR FABRIC OF
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS :OCKou € (S ESIDUAL SOIL ETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
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;‘ggsg';'rm Z mgb??:{'sﬁ%:sxgm”o" - :E‘E'éﬁzg'sﬁﬂegc:w;g“aé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 825 0.075 0.053 OSED IN THE TOP 3 FEET OF | HaRD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLAY UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK -
(BLDR.) (CoB. (GR.) SAND SAND (L. L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 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 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 \r’l)E/A. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 8.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC . " . SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION g:rr - 3#‘::4??5;55:5 Tr::,TTION et ;::Pr - gzps:gfrrslrgsren 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.
- o S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. R
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE N VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
g F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
- Lioud Lt F0SS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
. N - FINGERNAIL. ) - .
pLoSTIC v - SEMISOLIO: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL INGERNAIL JTOPSOIL (TS) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
e ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPME R VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM _L OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE aul NT_USED ON SUBJECT PROJECT WIDE 3 TO 18 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[] cme-asc [] cuav eits [] avromatic ] manuaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] & HoLLow aucers e [+ INDURATION UNDIVIDED C.P. = UNDIVIDED COASTAL PLAIN
PLASTICITY INDEX (PD) ORY STRENGTH [J cme-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] runc.-caraioe INseRTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST 0 0 HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:g):&af&sﬁ?snc 2 'OSRZSORE Mi?cI:M [[] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portasLE HoisT [] wicone * STEEL TEETH HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
R . .
COLO |:| |:| TRICONE TUNG.-CARB. D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT |:| VANE SHEAR TEST
(]

UJ

BRIDGE RODS

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT - PENETROMETER LOG

PROJECT NO. 4019112 |ID. U-4751 | COUNTY NEW HANOVER 'GEOLOGIST CRENSHAW
SITE DESCRIPTION SR 1409 (MILITARY CUTOFF ROAD) TO US 17 IN WILMINGTON - RWAL7
BORINGNO.  BR-1 | STATION 68 + 62 (OFFSET 69' RT 'ALIGNMENT -Y1-
COLLARELEV. START DATE 4/17/2015 DRILL METHOD CONTINUOUS DRIVE
TOTAL DEPTH 10.0 COMPLETION DATE 4/17/2015 NOTE
BLOW BLOWS per FOOT
ELEV. SOIL DESCRIPTION DEPTH COUNT 10 20 30 40 50 60 70 80 90 100
(feet) 6in 6in | Total | | | |
LOOSE TO MEDIUM DENSE TAN ] 1 2 3 ~0
BROWN SAND, MOIST (A-3) ] 4 7 11 M
UNDIVIDED C.P. ] 5 12 17 Mg
— 12 20 32 ~
—| 18 28| 46 e
5.0 S~z .
—| 33 35 68 - 2.0
— 37 43/ 80 b
— 41 48] 89 >3
— 60 62 122
100 2 73 128 10.
15.0 — 15.0
20. — 20.
25. — 25.
30. — 30.
35.0 — 35.

SHEET 1 0OF 1

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT - PENETROMETER LOG

PROJECT NO. 4019112  |ID. U-4751 | COUNTY NEW HANOVER 'GEOLOGIST CRENSHAW
SITE DESCRIPTION SR 1409 (MILITARY CUTOFF ROAD) TO US 17 IN WILMINGTON - RWAL7
BORINGNO.  BR-2 |STATION 69 + 42 (OFFSET 68 RT 'ALIGNMENT -Y1-
COLLAR ELEV. START DATE 4/17/2015 DRILL METHOD CONTINUOUS DRIVE
TOTAL DEPTH 10.0° COMPLETION DATE 4/17/2015 NOTE
BLOW BLOWS per FOOT
ELEV. SOIL DESCRIPTION DEPTH COUNT 10 20 30 40 50 60 70 80 90 100
(feet) 61in 61in Total
LOOSE TO MEDIUM DENSE TAN ] 3 3 6
BROWN SAND, MOIST (A-3) — 2 7 9\
UNDIVIDED C.P. — 4 11| 15 v
| 9 9 18 :
] 8 8 16 '
5.0 3 .
— 11 14 25 S 5.0
— 33 50 83 e
— 36 84 120 —
— 6 72| 138
100 03 62 125 10.
15.0 — 15.0
20. — 20.
25. — 25.
30. — 30.

35.0 35.
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PROJECT DESCRIPTION _SR 1409 (Military Cutoff Rd.) to
US 17 in Wilmington
SITE DESCRIPTION Noise Wall IA at -L- Sta. 12+ 00 Right

— —
SHEET TOTAL

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. U-4751 1 |13

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

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 2@6, 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 COARSE GRAIN IGNEOUS 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
S 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 (SCE;J)IMENTARV ROCK |1 I I g:ELEE;gggL.UF::ocK 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
ATERIAL TRACE OF ORGANIC MATTER 2 - 37 3 -5 TRACE 1- 107 HAMMER IF CRYSTALLINE. B o JNGLE AT WHICH & STRATUIM 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 M vV SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF R T T
ITILE OR y y .
Pl 6MK | NP (10 Mx |10 Mx| 1MN | 11N |10 MX (10 Mx | 10NN | 1T MN ';ménarz HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY — 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROP INDEX | 0 0 [ amx [ mizmxis m[vomx|  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 ORILLING (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 | 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 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 Bﬂ.: sgggs ;noqco'sn 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 ECRUATION (F14) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED eND 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 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 FELOSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 470 10 SOIL SYMBOL 0°T 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.I - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 10 50 TN FOADWAY 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 > 5 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.
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 T0 15 170 2 SCATTERED CONCENTRATIONS. OUARTZ 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 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 CRAVEL cggzgs ;2:53 SILT CLay UNDERCUT AN accepras.e 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 .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 P T T o e 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 g : ’ 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.
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE T WET -0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
e L | pLasTic LiMiT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 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: NZA 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 % casivo [] s sovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:IOGDHE F:rALEL:stTEASTIC 26 Idcn-zrfonr. Mi?cl:M [] Post oLe picoer 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 rTnET gl;rml;iuw I:'o* iim;:rs 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_SWAL1A_BORELOGS.GPJ NC_DOT.GDT 3/5/15

BORELOG REPORT

22 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 5 OF 13

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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-1 STATION 11+37 OFFSET 66 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 31.0ft TOTAL DEPTH 28.5ft NORTHING 186,826 EASTING 2,354,702 24 HR. 8.2

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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-2 STATION 10+18 OFFSET 7ftLT ALIGNMENT -NW1A- 0 HR. N/A
COLLARELEV. 32.3ft TOTAL DEPTH 2.3t NORTHING 186,872 EASTING 2,354,682 24 HR. FIAD

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

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

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

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 12/08/14

COMP. DATE 12/08/14

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 12/08/14

COMP. DATE 12/08/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEVI E gy |PEPTH v o SOIL AND ROCK DESCRIPTION ELEV] E gy |PEPTH 0 SOIL AND ROCK DESCRIPTION
(ft) (ft) 0 25 50 75 100 (ft) (ft) 0 25 50 75 100
(ft) 0.5ft | 0.5ft | 0.5ft ] A A NO. Moll G | ELEv. () DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. voll &
35 | 35 |
T - as I - 323 GROUND SURFACE 9.0
T [ 310 GROUND SURFACE 90 o || ] ] Mlnz = ASPRALT
30 305 Vo) - 5 5 T -—'I - ;;~a’ ASPHALT ,—‘1";’ 30 ,16 | i1 30.0 ROADWAY EMBANKMENT 23
.’ M CET ROADWAY EMBANKMENT Tan, silty SAND & GRAVEL (A-1-b).
27.5 3.5 .. L T+ Tan, silty SAND & GRAVEL (A-1-b). Black, silty fine SAND (A-2-4), with trace
2 1 2 /-3 - M t - Black, silty fine SAND (A-2-4), with trace gravel.
25 ? - [ FeT gravel. Boring Terminated at Elevation 30.0 ftin
| b SAND (ROADWAY EMBANKMENT)
225 T 85 ll - v ‘E-
3 2 2 ,'4 - Sat. |t - 215 9.5
20 s - COASTAL PLAIN NOTES:
i = Gray-brown to light gray, silty fine SAND
" B (A-2-4), with some clay. 1) Boring located on asphalt walkway.
175 135 wWorl— 1 |- r 2) Boring struck underground utility,
L2 Sat. L terminated at 2.3', offset to NW1A-2A.
15 | —
|'. . “0 _ __ _ _____________ 10
125 185 |- - | Light gray, fine sandy silty CLAY (A-6).
WOH[WOH[ T | g - Sat. \:
10 I N
L —— . e0___ _ _ _ _ 220
75 235 - booo Gray-tan, fine SAND (A-3).
IR Wt
5 o000
L o000
- -l cose 25 285

N

Boring Terminated at Elevation 2.5 ft in
SAND (COASTAL PLAIN)

OTES:

1) Boring located on asphalt walkway.

2) Drilled to 28.5', unable to obtain SPT due
to hole caving in, terminated boring.

3) O-hr water level not measured due to
drilling water introduction.




NCDOT BORE DOUBLE U4751_GEO_SWAL1A_BORELOGS.GPJ NC_DOT.GDT 3/5/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 6 OF 13
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 Rd.) to US 17 in Wilmington - Noise Wall 1A at -L- Sta. 12+00 Right GROUND WTR (ft) | | SITE DESCRIPTION SR 1409 (Military Cutoff Rd.) to US 17 in Wilmington - Noise Wall 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-2A STATION 10+18 OFFSET 18ftLT ALIGNMENT -NW1A- 0 HR. N/A BORING NO. NW1A-3 STATION 10+65 OFFSET 19ftLT ALIGNMENT -NW1A- 0 HR. N/A
COLLARELEV. 31.7ft TOTAL DEPTH 25.0 ft NORTHING 186,871 EASTING 2,354,671 24 HR. FIAD COLLARELEV. 31.8ft TOTAL DEPTH 25.0 ft NORTHING 186,919 EASTING 2,354,669 24 HR. FIAD
DRILL RIGIHAMMER EFF./DATE F&R2175 CME-55 76% 02/22/2014 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE F&R2175 CME-55 76% 02/22/2014 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER S. Davis START DATE 12/11/14 COMP. DATE 12/11/14 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 12/10/14 COMP. DATE 12/10/14 | 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 | 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 &
35 | 35 |
[ 317 GROUND SURFACE 0.0) [ 318 GROUND SURFACE 0.0)
50 307 £10 PR I R I - o ASPHALT 0] | 5, 308 L 10 A N [ I *308 ASPHALT 1.0
6 [ 18 | 13 31 M o208 ROADWAY EMBANKMENT 13 6| 18 1 14 32 U ROADWAY EMBANKMENT L
oao T a5 SRR AR EEREREI EEERIE Llesl 287 1 Tan, silty fine SAND (A-1-b), with some  j— —9] 283 T a5 ST i \ Tan, silty fine SAND (A-1-b), with some
7 7 8 7 M - 27.3 gravel. 44 2 2 5 o | M |oldr 276 gravel. 4.2
) , - w i Gray-tan, fine SAND (A-3), with trace silt. | * \ Gray-brown, fine SAND (A-3), with trace
25 / C Biack, silty fine SAND (A-2-4). 25 r silt.
020 T as -/- - - COASTAL PLAIN 233 T as O I P COASTAL PLAIN
1 1 > - - Gray-brown, silty fine SAND (A-2-4), with 3 5 5 R e I Sat Red, tan & brown to gray, silty fine SAND
f3 s Sat. N trace shell fragments. B N T at. (A-2-4), with trace roots from 4.2'-5.0".
20 [ [ 20 ,* :
182 135 |:: r 183 135 0
1 1 1 +2 i sat. - 2 3 4 &7 . Sat.
- i q-
15 | ~47_ 70| B t
132 185 | i Light gray, fine sandy silty CLAY (A-6). 133 185 |
s 120 +2 ) sat. N 71 4 | 4 _?8 : sat
10 |- ____________________z_zAg 10 - °8__ 20
2o . e T e . Gray, silty fine SAND (A-2-4). a3 235 I I Gray, silty CLAY (A-7d—6), with trace fine
WOH[WOH[WOH| L~ -~ | -~~~ | -~~~ -~ Sat WOH|WOH|WOH| g0" = = * | - | oo Sat. AN 74 sand. 24.4
€. . . .| ... - 25.0 R o= 6.8 \ Gray, silty fine SAND (A-2-4). —254

Boring Terminated at Elevation 6.7 ft in

SAND (COASTAL PLAIN) Boring Terminated at Elevation 6.8 ft in

SAND (COASTAL PLAIN)

NOTES: NOTES:

1) Boring located in roadway.

2) 0-hr water level not measured due to
mud rotary drilling techniques.

1) Boring located in roadway.
2) 0-hr water level not measured due to
mud rotary drilling techniques.




NCDOT BORE DOUBLE U4751_GEO_SWAL1A_BORELOGS.GPJ NC_DOT.GDT 3/5/15

22 NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 7 OF 13

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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-4 STATION 11+14 OFFSET 20ftLT ALIGNMENT -NW1A- 0 HR. N/A
COLLARELEV. 32.0ft TOTAL DEPTH 25.0 ft NORTHING 186,968 EASTING 2,354,669 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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-5 STATION 11+68 OFFSET 20ftLT ALIGNMENT -NW1A- 0 HR. N/A
COLLARELEV. 32.1ft TOTAL DEPTH 25.0 ft NORTHING 187,022 EASTING 2,354,670 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 12/10/14 COMP. DATE 12/10/14 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 12/10/14 COMP. DATE 12/10/14 | 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
35 | 35 |
T [ 320 GROUND SURFACE 0.0 T I 3241 GROUND SURFACE 0.0
310 | 10 I T T 31.0 ASPHALT 1.0 208 1 13 ] _|| . 30.8 ASPHALT 1.3
30 1 15 [ 14 | 15 620 M %3_ ROADWAY EMBANKMENT L 30 [ 9 12 [ 10 /‘2 . 30.0 ROADWAY EMBANKMENT 2.1
285 T 35 R AR BRI Tan, silty fine SAND (A-1-b), with some - 286 + 35 O 21 Tan, silty fine SAND (A-1-b), with some ~ j— —3-
+ 5 5 4 @ " M gravel. + 5 3 4 ﬁ - - M ) gravel.
1 0 260 _, Gray-tan, fine SAND (A-3), with trace silt. | 6 1 T 261 _ Gray-tan, fine SAND (A-3), with trace silt. | g9
25 I i [~ 71 Black & gray-tan, sity fine SAND (A-2-4), |~ | | 25 I P ~ 7 7\ Black & gray-tan, silty fine SAND (A-2-4). |7~ ]
235 + 85 /- - _ with race gravel. _____| 236 + 85 /- - COASTAL PLAN
T 2 2 2 - Sat - COASTAL PLAIN I 2 1 1 5 - Sat Dark brown to gray-brown, silty fine SAND
1 b4 ) L Dark brown, gray-brown & gray, silty fine 1 .2 ) -2-
1 - - SAND (A-2-4), with trace clay from + . .
20 =+ I - 23.5-25.0". 20 =+ \
185 T 135 I - 186 + 135 v -
T 1 T 1 2 % Sat. C T S 133 156: Sat.
15 I L o 15 I I
135 T 185 | . . lf - 136 1185 1 : 5 l- - - 102
1 | Sat. - 1 T S Gray, silty CLAY (A-7-6), with trace fine
4 |- - - + e sand.
10 1 h = 10 1 | I I I I A N (K 220
a5 +oas h [ ag 1 oas ﬂ oo Gray, silty fine SAND (A-2-4).
T WOH[WOH|WOH ‘0- Sat. [ 70 25.0 T 1 0 1 17 7 - T T T Sat. 25.0

Boring Terminated at Elevation 7.0 ft in
SAND (COASTAL PLAIN)

NOTES:

1) Boring located in roadway.
2) 0-hr water level not measured due to
mud rotary drilling techniques.

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

NOTES:

1) Boring located in roadway.
2) 0-hr water level not measured due to
mud rotary drilling techniques.
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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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-6 STATION 12+10 OFFSET 3ftLT ALIGNMENT -NW1A- 0 HR. N/A
COLLARELEV. 3291t TOTAL DEPTH 25.0 ft NORTHING 187,064 EASTING 2,354,689 24 HR. 8.0

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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-7 STATION 12+61 OFFSET CL ALIGNMENT -NW1A- 0 HR. N/A
COLLARELEV. 31.6ft TOTAL DEPTH 5.0 ft NORTHING 187,115 EASTING 2,354,697 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 H.S. Augers HAMMER TYPE Automatic

DRILLER S. Davis START DATE 12/08/14

COMP. DATE 12/09/14 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 12/09/14

COMP. DATE 12/09/14 | 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(th’)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
329 1 00 [ 329 GROUND SURFACE 0.0 T
I 2 7 7 'ks . M C ROADWAY EMBANKMENT 216 + a0 GROUND SURFACE 0.0
30 1 R N L Black, silty fine SAND (A-2-4), with trace 30 1 1 2 5 .‘7 .. M ROADWAY EMBANKMENT
294+ 35 \ 204 gravel &roots. 35 -+ \ Black, silty fine SAND (A-2-4).
T 6 5 8 - -*—1 ~ M COASTAL PLAIN 281 T a5 - 35
1 - -l 26.9 Black & gray-tan, silty fine SAND (A-2-4), 6.0 5 7 5 ) ;12 ) M T T T T T COASTALPLAIN ~ ~ ~— — _53
T L T T\ _ _ _ withtraceorganics. |7 T 7 \ Black & gray-tan, silty fine SAND (A-2-4). /—— |
25| i+ as L v Dark red-brown, fine SAND (A-3), with Boring Terminated at Elevation 26.6 ftin
+ 8 8 v oL trace silt. SAND (COASTAL PLAIN)
+ - G Sat.
1 . :/: . 209 _ _ _______________ 129
20 o4+ a5 7 L Brown, silty fine SAND (A-2-4). NOTES:
T 2 4 4 e Sat. i . .
T N B 1) 0.0-0.2' = Surficial organic soils
T - |" - = 159 17.0 2) Bor'ing struck underground phone line,
15 isa-L ins i §§§§_ =T T Gray-tan, fine SAND (A3), with trace sit. | terminated at 5.0', offset to NW 1A-7A.
T A R A Y ST Sat. ;523
1S R 0000k
1 - oo 109 _ _ _ ____ __ _ __ __ 220
10 04 = oas [ Gray, silty CLAY (A-7-6), with trace fine
T WOH|[WOH|WOH| ¢ - Sat. §‘ 79 sand. 250

Boring Terminated at Elevation 7.9 ft in
CLAY (COASTAL PLAIN)

NOTES:

1) 0.0-0.2' = Surficial organic soils
2) 0-hr water level not measured due to
mud rotary drilling techniques.
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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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-7A STATION 12+61 OFFSET 7ftLT ALIGNMENT -NW1A- 0 HR. N/A
COLLARELEV. 33.0ft TOTAL DEPTH 25.0 ft NORTHING 187,115 EASTING 2,354,690 24 HR. 8.4

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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-8 STATION 13+08 OFFSET 4ftLT ALIGNMENT -NW1A- 0 HR. N/A
COLLARELEV. 3238 ft TOTAL DEPTH 25.0 ft NORTHING 187,162 EASTING 2,354,697 24 HR. 7.9

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 12/09/14 COMP. DATE 12/09/14 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 12/09/14 COMP. DATE 12/09/14 | 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 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 &
35 35
Y [ 330 GROUND SURFACE o GROUND SURFACE
T o8 T L M =T ASPHALT —3 323 05 = 5 5 A ASPHALT
30 41 R /.,.19 T \ RQADWAY EMBANKMENT / 30 - ROADWAY EMBANKMENT
295 =+ 35 v o205 Tan, silty SAND & GRAVEL (A-1-b). 35| 2913 25 / Tan, silty SAND & GRAVEL (A-1-b).
+ 6 5 4 - ’9 - - M E 284" "1 Black, silty fine SAND (A-2-4), with trace | 46 9 6 4 : ‘16 : Black, silty fine SAND (A-2-4), with trace |
1 o w i e ___ Gavl i ) gravel.
1 - il 260 COASTAL PLAIN __ 79| e T ey T T T COASTALPIAR — — — —
25 | e ac / \ 4 L “1__Tan & brown, silty fine SAND (A-2-4). || 25 03T a5 " o050 Tan & brown, silty fine SAND (A-2-4). ||
I > > > ¥ . Sat L | Black, silty fine SAND (A-2-4), with trace | v 5 5 S - s o0 0 of | Black, silty fine SAND (A-2-4), with trace |
+ P : - [ shell fragments. - 10 at. oooal \ shell fragments.
T - M 210 Dark red-brown, fine SAND (A-3), with 120 N . o000 208 " Dark red-brown, fine SAND (A-3), with 120
T '\ - —= trace silt. — = - " - 2 —_—— trace silt. — ="
20 N ____ _tracesit _____ _ _ 20 | B _____ __tacesit ___ ____ __ _
195 T 135 3 7 7 A B Brown, silty fine SAND (A-2-4). 193 T 135 o Brown to gray, silty fine SAND (A-2-4), with
1S .98 Sat. » 4 5 4 _/‘9 . Sat. trace to some clay.
T \: T 7] i
15 145+ 185 v §§§§_ Gray-tan, fine SAND (A-3), with trace silt 15 143 185 /
1 6 8 7 ?15 Sat. [eeeo” 3 1 0 J1 - Sat.
T L e ______ 20 o
10 95 T 215 S N \__ Gray, silty CLAY gg;]?d—G) with trace fine 10 93 . :
@0 Sat. \ 8.0 25.0 WOH|WOH|WOH ‘0_ A Sat. 78 250

Boring Terminated at Elevation 8.0 ft in
CLAY (COASTAL PLAIN)

NOTES:

1) Boring located on asphalt walkway,
offset due to utility conflicts.

2) 0-hr water level not measured due to
mud rotary drilling techniques.

Boring Terminated at Elevation 7.8 ft in
SAND (COASTAL PLAIN)

NOTES:

1) Boring located on asphalt walkway.
2) 0-hr water level not measured due to
mud rotary drilling techniques.
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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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-9 STATION 13+58 OFFSET 3ftLT ALIGNMENT -NW1A- 0 HR. N/A
COLLARELEV. 32.8ft TOTAL DEPTH 25.0 ft NORTHING 187,212 EASTING 2,354,703 24 HR. 7.7

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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-10 STATION 14+07 OFFSET 3ftLT ALIGNMENT -NW1A- 0 HR. N/A
COLLARELEV. 33.1ft TOTAL DEPTH 25.0 ft NORTHING 187,260 EASTING 2,354,706 24 HR. 7.3

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 12/09/14 COMP. DATE 12/09/14 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 12/09/14 COMP. DATE 12/09/14 | 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 (1) M 0.5t | 05t | 0.5 | |0 25 50 75 100 | No. | Aol 6
35 B 35 |
a8 L ao [ 3238 GROUND SURFACE 0.0 331 1 00 GROUND SURFACE 0.0
1 3 | 4 +7 . T ROADWAY EMBANKMENT 1 21313 *6. - M ROADWAY EMBANKMENT
J- - - 1L Black & gray, silty fine SAND (A-2-4), with 1 Al Black & tan, silty fine SAND (A-2-4).
01 93T as t — trace gravel from 0.0-1.5". 30 | 95 35 \
S L T 8 6] 3 Lo - 45
8 | 4 4 & 28.1 47 9 M L
B COASTAL PLAIN T v Sat. ~ COASTALPLAN
25 R 258 Black, fine sandy SILT (A-4), with trace 2o | T o v Black, silty fine gggr[]’iéé'z"‘)v withtrace 7|
{ __ ___ _Orgamics. ______ _ - 246 =+ 85 N S O T 44— e YV — SAND (AR s
243 85 . 5 . T Dark red-brown. fine SAND (A-3), with + 5 5 5 R M Red-brown, fine SAND (A-3), with trace silt.
- +“ - trace silt. + R g
o 208 129 I S D A R R R IR 444 M4 o 129
20 1 i qas / Brown, silty fine SAND (A2-4). 20 | oa-t 3= | Gray, siity finé SAND (A-2-4).
a0 w8 ________________ g I A
15 1 et 4as Gray, silty CLAY (A-7-6), with trace fine 15 | jag-F1ss
T 10 [ 0 - sand. T 6 | 99 Y M
’0_ Sat. 1 i _?_’IB
. 08 _ o _____ 29 1 r;_:'i ______ —— 220
10 93 . Gray-brown, silty fine SAND (A-2-4), with 10 96 — 935 \_ Gray, silty CLAY é/:;]7d-6), with trace fine
] 0 1 ,1-. Sat. . trace clay. 250 —+ WOH|WOH|WOH ®0 Sat. N 8.1 . 250

Boring Terminated at Elevation 7.8 ft in
SAND (COASTAL PLAIN)

NOTES:

1) 0.0-0.1" = Surficial organic soils
2) 0-hr water level not measured due to
mud rotary drilling techniques.

Boring Terminated at Elevation 8.1 ft in
CLAY (COASTAL PLAIN)

NOTES:

1) 0.0-0.2' = Surficial organic soils
2) 0-hr water level not measured due to
mud rotary drilling techniques.
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WBS 40191.1.2 TIP U-4751

COUNTY NEW HANOVER

GEOLOGIST D. Racey

| TP U751 | COUNTY NEW HANOVER | GEoLOGIST D. Racey
SITE DESCRIPTION SR 1409 (Military Cutoff Rd.) to US 17 in Wilmington - Noise Wall 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-11 STATION 16+21 OFFSET 66 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 3291t TOTAL DEPTH 25.0 ft NORTHING 187,310 EASTING 2,354,710 24 HR. 7.5

SITE DESCRIPTION SR 1409 (Military Cutoff Rd.) to US 17 in Wilmington - Noise Wall 1A at -L- Sta. 12+00 Right

BORING NO. NW1A-12 STATION 16+68

OFFSET 66 ft RT

ALIGNMENT  -L-

COLLARELEV. 33.3ft TOTAL DEPTH 25.0 ft

NORTHING

187,357 EASTING 2,354,711

GROUND WTR (ft)
0 HR. N/A
24 HR. 7.1

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 12/11/14 COMP. DATE 12/11/14 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 12/11/14 COMP. DATE 12/11/14 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EV] ELEv [PEETH \ 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
35 H 35 |
209 1 00 [ 320 GROUND SURFACE 0.0 333 T 00 _ _ GROUND SURFACE 0.0
T 21 3] 3 - v LFL ROADWAY EMBANKMENT il ENE .*e o M (L ROADWAY EMBANKMENT
1 *6. .. on Black & tan, silty fine SAND (A-2-4), with 1 | t Black & tan, SItlty fine SAI\:D (A-2-4), with
| race gravel.
30 294+ 35 \ M - trace gravel. - 30 298 35 2 5 5 J M |CFi 202 9 i
T 0[5 [ 5 || b |- sat. COASTAL PLAIN 4T Wokssd COASTAL PLAIN
1 . _\_\_ . Black, silty fine SAND (A-2-4), with trace \ s v poool Red-brown, fine SAND (A-3), with trace silt.
1 ANE \ A5 organics._ __ __ ____ 70 A Rass
25| i+ as N Red-brown, fine SAND (A-3), with trace silt. 25 | oag-l g5 \ oo oo
T N .. 4 5 5 ] ] poosl
5 | 19 | 18 oi7 Sat. *10 Sat e2s
T Al o o000l
T 7 12.0 k- possl 213 _ o ____ 129
20| ., 1 12 P (- = T T Gray-tan to gray, siity fine SAND (A-24). | .20 | 498 L 135 e Gray-tan to gray, silty fine SAND (A-2-4).
+ 3 A ¥ W CO I .+8 - sat.
15 144 T 185 I = 148 185 4 5 6 i
=+ 5 8 9 - -,‘I7 W - ,11 - Sat.
1 -] - 220
- — ez ] - ___________________Z_ZQ _-_-'- ______ ___________—_——
) o, t.. Gray, silty CLAY (A-7-6), with trace fine 10 | g8 L 235 N Gray, silty CLAY é'g;Zd'G)’ with trace fine
I WOH[WOH[WOH &0. - Sat. sand. 2.0 WOH|WOH|WOH *0. Sat. \ 8.3 . 250

Boring Terminated at Elevation 7.9 ft in
CLAY (COASTAL PLAIN)

NOTES:

1) 0.0-0.2' = Surficial organic soils
2) 0-hr water level not measured due to
mud rotary drilling techniques.

Boring Terminated at Elevation 8.3 ft in
CLAY (COASTAL PLAIN)

NOTES:

1) 0.0-0.2' = Surficial organic soils
2) 0-hr water level not measured due to
mud rotary drilling techniques.
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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 1A at -L- Sta. 12+00 Right GROUND WTR (ft)
BORING NO. NW1A-13 STATION 17+00 OFFSET 91 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 30.8ft TOTAL DEPTH 25.0ft NORTHING 187,388 EASTING 2,354,737 24 HR. 4.7
DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 76% 02/22/2014 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER S. Davis START DATE 12/11/14 COMP. DATE 12/11/14 |SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EV] ELEv [PEETH \ 0 SOIL AND ROCK DESCRIPTION
® | “@ [ @ [osf|osf|osfh]||0 25 50 75 100 | NO. | Aol 6 | eev DEPTH (1)
35
308 00 30.8 GROUND SURFACE 0.0
30 2 3 4 _‘ ; M |_[;.- ROADWAY EMBANKMENT
e U L [l 288 Black & tan, silty fine SAND (A-2-4), with ,_ _2.0]
074 a5 R N o000 B trace gravel. /
\ o0 0 0 o —_—— e e
5 5 |16 T e \ ABE COASTAL PLAIN
25 / - W |ose Red-brown, fine SAND (A-3), with trace silt.
. ./( . o000
22K B Y S E S 4 R I R 5 50 90
[ R N A Sat. Gray-tan to gray, silty fine SAND (A-2-4),
20 \ with trace to some clay.
\
173 T 135 R R e
N I R U R RO Sat.
15 l
.-
123 T 185 Ao
S8 2 *5IIIIIIIIIIIIIII Sat.
10
I. .
73 235 N EEERS R I
WOH|WOHIWOH | @, - - Tl C i ool Sat. (%3 58 250

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

NOTES:

1) 0.0-0.2' = Surficial organic soils
2) 0-hr water level not measured due to
mud rotary drilling techniques.
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Photograph No.3: View Ioking North along iIitary Cutoff Road near binning of NW1A

=) s

Phdtograpn No. 2: View looking North ann Milit Cuoff Road

Project 40191.1.2 TIP U-4751 March 2015
SR 1409 (Military Cutoff Road) to US 17 in Wilmington New Hanover County, North Carolina



