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NOTE ~ THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE No._45155.1.1 (U-5132)

F.A. PROJ.DOD-0024(39)

COUNTY _ONSLOW :

PROJECT DESCRIPTION BRIDGE’ ON NEW BASE ENTRY ROAD OVER NC 24

MARINE CORPS BASE, CAMP LEJEUNE, NC

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

STATE | 6TATE % No.
N.C.| 45155.1.1 (U-5132) 1 9

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 SOL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNST AT (9I9) 250-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOL TEST DATA ARE 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 NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE, THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE

RELIED ON ONLY TO THE DEGREE OF RELIABIITY INHERENT N THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED N THE SUBSURFACE

INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATICN. THESE WATER LEVELS OR SOL

MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
EMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETARLS 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 SUFFICEENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPREVATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TG MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 45155.L1 (U-5132) 2

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
_WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN THERRED N
SOIL 1S CONSIDERED T0 BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFORM, - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSD ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIDM (ALLUV) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN POCRLY GRADED) SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 8.1 FOOT PER 60 BLOWS. | AGUIFER - A WATER BEARING FORMATION OR STRATA,
190 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE| ——
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS SENERALLY SHALL. INCLUDE: ———— ANGULARITY OF GRAING OF WEATHERED ROCK. ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS i
AS MINERALCGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, d %%—%@mmi”m?m%ﬁg?a‘zz ﬁgfg%gg‘;ﬁi ‘;fs ‘;‘ﬁ;‘gﬁ?ﬁm
VERY STIFF, SRAI, SUTY CLA, WOIST WITH ATERSEDCED FINE SAWD LATERS, HGHY PUSTE, A6 SUBANGULAR. _SUBROUNDED, OR_ROUNDED. WEATHERED W‘ NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 120 * .
P . —— ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN -~ GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL._LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLTE 7 <77 | FINE TO COARSE GRAIN TGNEOUS AND METAMORPAIC ROTK THAT—— 1 AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL " GRANULAR MATERIALS SILT-CLAY MATERIALS J ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY K 7#Z /] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING %20@) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. Z gggsfo im mﬂ«g&mmc T — CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
P =3 A4 [ A5 A6 | 7] s Azl Ak, AB COMPRESSIBILITY NON-CRYSTALLINE SEDIMENTARY ROCK THAT WOULD YELD SPT REFLSA IF TESTED. ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. ra| A3 | A6 A7 SLIGHTLY COMPRESSIBLE LIGUID LIMIT LESS THAN 31 - INCLUDESPPHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LI0UID LIMIT EQUAL TO 31-58 TOASTAL PLAT COASTAL PLAIN SEDIVENTS CEMENTED INTO ROCK, BUT MAY NOT ViELD R
SYMBOL AN HIGHLY COMPRESSIBLE LIoUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T T} SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED T O EORE R a0 Tt OF, ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
- L] SHELL BEDS, ETC. PRESS! ERCENTAGE.
+ PASSING SLT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.19 CRAMULAR| clay | MUCK. GRANULAR  SILT - CLAY — FOCKS OR CUTS MASSIVE ROCK.
* 40 SOILS PEA CRGANIC_ MATERIAL SOILS Sons
oIS ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER -
. 26 v |36 walss s v s LR%CEE ogﬂ ,?,i“’m ?:Nﬁ#gm 2= ;- = e - FRESH O FRESH, CHISTALS _DH% ZDI‘}.:iL?NGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
- - 122 10 - 207
LIOUID LaT 49 Mx|41 MNL4B MX |41 MN14B Mx |41 M1 k[ 4t ML gon o wrTH MODERATELY ORGANIC 5-10% 12 - 28 SOME 28 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pp DIRECTION (DIP_AZIMUTH} ~ THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLSTIC DOEX | 6 40X | NP Jip w10 oxun v 1 0N 1o e (10 b o | P oD wicLy | HIGHLY ORGANIC [ 287 HIGHLY  35% AND ABOVE o SLI) g:mzrgxs s%.& 320:3« U::ecmsu FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF | Tug LINE OF DIF, MEASURED CLOCKWISE FROM NORTH,
GROUP IEX| @ 2 ) MX |8 MX 112 Mx|16 MX|No Mx|  MODERATE NI - FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
[ AMOLNTS GF gg?:s ‘ it L] SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO STBES RELATIVE TO ONE ANOTHER PARALLEL T0 THE FRACTLRE.
USUAL TYPES|STONE FRAGS. .\ | oy vy o cLavey | swty | cLavey ORGANIC <z WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJGR  [GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WATERIALS | Swo  [oPND| CRAVEL AND SaND | sOLLS | sous vy STATIC WATER LEVEL AFTER _24  HOURS
R TATHG - MODERATE géi:?g&ﬁ&%ﬂ%sgoi E“%iiﬁi’f"ﬁgls.ﬁfﬁf“&?ﬁ S?‘;DL;‘EE%TH?PEG ;:;FECCT& INR X Hes FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO A4 {MOD.) » L A ) SOM W CLAY. ROCK HA PARENT MATERIAL.
a5 A EXCELLENT TO GOOD Far o PR | TR TO | pooR  |wsumeee PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRACE. : o= SRING OR SEEP WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
s 2 filoo FLAN o)
PL OF A-7-5 SUBCROUP IS =LL - 30 ; PI OF A-7-6 SUBGROUP 15> LL - 38 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARG DuLL | TTC SIREAM
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOMS SEVERE LOSS OF STRENGTH | FORMATION (FMJ -~ A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS O RANGE OF STANDARD RANGE OF UNCONFINED o TEST BORmG | MOD: SEVJ  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOLND WHEN STRUCK. TRE FIELD.
PRIMARY SOIL TYPE CONSISTENCY | PENETRATION FESISTENCE | COMPRESSIVE SYRENGTH ey EMEANQENT e @ oron TesT soRmvG ~$- W) CORE JE TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED i .
NERALLY VERY LODSE “ SOIL SYMBOL P  auser eormG CO— ST NVALUE | (sEvy Iy STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME | TEDoc - A SHELPLIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
gR i LOOSE 47012 ‘ EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
ATERTAL MEDIUM DENSE 18 70 38 N/A ARTIFICIAL FILL (AF) OTHER _Q CORE BORING @ sPT REFUSAL IE_TESTED, YIELDS SPT_N VALUES > 128 8PF LENS - A 80DY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON~COHESIVE) DENSE 3 0 5B THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
ERY DENSE
v >5e —— "O  vontToRING WELL v SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 3 P — "7 7"— INFERRED SOIL BOUNDARY REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINGR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 0.5 10 2.50 ST INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF. TESTED, YIELOS SPT N VALUES ¢ igg GpF | INTERVENING INPERVIOUS STRATUM.
S%TE%T Msgt;:l:smr: ; ;g fs 25 Tf L2 INSTALLATION COMPLETE ~ ROCK REDUCED 70 SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL VERY STIFF i Loz Tt ALLUVIAL SOIL BOUNDARY O xsrlfs?;;. ::ﬁgzma zfgyizagx xgﬁgmmmus. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 /025  DIP & DIP OIRECTION OF . ROCK SEGMENTS EQUAL TO UR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SiZE ROCK STRUCTURES = @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CONNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BAEAKING OF HAND SPECIMENS AEGUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
u.s. STD. SIEVE SIZE 4 12 48 68 208 278 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. ‘
OPENING (MM) 476 280 042 825 0.075 2053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD gg”ngs Amzipﬁéﬁgf B OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED | aiveiy THIN COMPARED WITH LIS LATERGL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Conree e SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST COERATELY TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (cog.) (GRS (CSE. S0y F Sou (5L Ly BT - BORING TERMINATED MICA. - MICACEOUS WEA, ~ WEATHERED M CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES T0 2,25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
oL - cLAY MO, - MODERATELY 2 UNIT WEIGHT HARD gc:vms%gvemg' BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED T A
GRAIN MM 385 75 2.2 2.25 2.05 2.985 CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT IODER :
SIZE N 12 3 CSE. - COARSE ORG. - ORGANIC 7% MEDILM  CAN BE GRODVED OR GOUGED B.26 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. SToAerD PQ‘EL’;AEEFUL%S;;PS‘?J:;T;%%s;g“gi?oéjg;’ o RTINS
DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS | HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE - el
SOIL. MOISTURE - CORRELATION OF TERMS POINT OF # GEOLOGIST'S PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
SOIL._MOISTURE SCALE FIELD MOISTURE | e ron FiELD MOISTURE DESCRIPTION | o & vou e Y Teo g‘w -SSASRO;-:T:J?{ gs- Bg:;fn SPOON CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS THAN 8.1 FOOT PER 60 BLOWS.
- = N - :
(ATTERBERG LIMITS) DESCRIPTION o 0 oD ReTI0 o pubpeadbud o7 - SHELBY TUBE SOFT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMaLL, THIN | STRATA CORE RECOVERY (SREC, - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
~ SATURATED - USUALLY LIQUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED S A PERCENTAGE.
(SATS FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES  TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRaTa RoCk PUSLITY DECIGNATION (ohaD) - it E Tk QuALITY DESCRIBED eHES DIVIDED BY THE
L LIGUID LIMIT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING | SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY By | JO7AL LENGTH OF ROCK SEGMENTS WITHIN A STRA L
et T T HL. - HIGHLY V - VERY RATIO FINGERKALL. TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO - j .
RANGE T WET - 0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSOIL TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
A MIT =
b L pLastic L I ADYANCING TOOLS: HAMMER TYPEs TERM SPACING IERM THICKNESS BENCH MARK: -
+ VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED > 4 FEET
oM.|. OPTIMUM MDISTURE -~ MOIST - o) SOLID; AT OR NEAR OPTIMUM MOISTURE CLAY BITS aUTOMATIC  [_] MANUAL WIbE 3 0 18 FEET THICKLY BEDDED L5 - 4 FEET -
SL.L SHRINKAGE LIMIT [2] moenes- MODERATELY CLOSE 110 3 FEET THINLY BEDDED 2.6 - 15 FEET -
[2] & contmwous FLIGHT Auser CORE SIZE: CLOSE @16 TO 1 FEET VERY THINLY BECDED 2.03 - D16 FEET
DRY - © REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 8.8 FEET THICKLY LAMINATED 2.208 - 2.93 FEET NOTES:
- DR ATTAIN OPTIMUM MOISTURE EI BK-51 E] &' HOLLOW AUGERS E'B - ) THINLY LAMINATED < 8.998 FEET -
PLASTICITY g CME-45C I:] HARD FACED FINGER BITS Q’N - INDURATIGN
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH 2] rune.-censioe mvserrs
NONPLASTIC 25 VERY LOW CME-55 Eln= FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 ﬁ;ﬁ"; [2] casms  [2] wr movencer = GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 U HoND
“ - GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
MED. PLASTICITY e ORE IGH [2] porranLE HotsT [C] micove . st teEm [2] Post voLE pisoEr MODERATELY INDURATED BREAS CASILY S M SAMPL
COLOR TRICONE 2 T/8" sTeeL Teemh | |=| HAND AuGER
5. 0 C] sooms soo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT L] vee s Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 2] - - EXTREMELY INDURATED SHARP HAMMER BLOWS REGUIRED TO BREAK SAMPLE;
L] = SAMPLE BREAKS ACROSS GRAINS.
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g/MACTEC BORE LOG REPORT SHEET 6

NCDOT BORE DOUBLE NC24.GPJ NC_DOT.GDT 9/16/11

PROJECT NO. 45155.1.1 ‘ID. U-5132 ICOUNTY Onslow GEOLOGIST J. Howard PROJECT NO. 45155.1.1 ID. U-5132 COUNTY Onslow GEOLOGIST J. Howard
SITE DESCRIPTION Bridge on New Base Entry Road over NC 24-Marine Corps Base, Camp Lejeune, NC (MACTEC 6225-09-4999) GROUND WTR (ft)| | SITE DESCRIPTION Bridge on New Base Entry Road over NC 24-Marine Corps Base, Camp Lejeune, NC (MACTEC 6225-09-4999) GROUND WTR (ft)
BORING NO. EB1-A STATION 14+08 OFFSET 23ftLT ALIGNMENT -Y1- 0 HR. 13.0| { BORING NO. EB1-A STATION 14+98 OFFSET 23ftLT ALIGNMENT -Y1- 0 HR. 13.0
COLLARELEV. 2321t TOTAL DEPTH 80.0 ft NORTHING 365,939 EASTING 2,483,617 24 HR. FIAD| | COLLARELEV. 23.2ft TOTAL DEPTH 80.0 ft NORTHING 365,939 EASTING 2,483,617 24 HR. FIAD
DRILL MACHINE CME-55 DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-55 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 08/03/10 COMP. DATE 08/03/10 SURFACE WATER DEPTH N/A DEPTHTO ROCK 47.0ft START DATE 08/03/10 COMP. DATE 08/03/10 SURFACE WATER DEPTH N/A DEPTH TO ROCK 47.0 ft
DRIVE BLOW SAMP. L DRIVE BLOW COUNT B 00T SAMP. L
E’-ﬁE)V ELEV DE(f"g H|_BLOW COUNT LOWS PER FOOT \ 0 SOIL AND ROCK DESCRIPTION E(Lff)v ELEV D'%;’JH o LOWS PER FOO ) SOIL AND ROCK DESCRIPTION
( () 0.5t | 0.5t | 0.5f | |0 25 50 75 1000 | No. | Aol 6| eev. DEPTH (f) (f) 0.5t | 0.5ft | 0.5f | |0 25 50 75 100} | NO. {/moll G
25 -55 Match Line
T B R ST A 4N B B T = e T T T T T e
232 T 00 - 22 GROUND SURFACE 09 + § |6 [ 71| @] -------]----]|[ssa7 500
T 2 3] 3 +6; D D D ROADWAY EMBANKMENT X T i Boring Terminated at Elevation -56.8 ft
T ) DA IR IR o 0.0-0.3ft: Asphalt; ’ 1 - Coastal Plain: Siity SAND (A-2-4/SM)
20 | 1971 35 | 0.3-0.8ft: Aggregate Base Course -60 A L
T 2 | 3| 3 5 - Ss2 ROADWAY EMBANKMENT 1 L
4 * . Tan-brown, sandy CLAY (A-6/CL.) 4 L
T 1] - - %2 70 T B
15 | 147 T 85 - T d%g‘gsm- PILA"f“ SAND -65 I .
an and red-brown, silty, fine
i I B N | BEEY = DA B | X (A-2-4iSM) I -
T cond T K
10 | 97 T 135 N | =70 I C
T ) s | 11 ...419.... N A T 1 N
- ._:_!. “ e e 0. .. e e . 6.2 o470 -+ L
8 a7 185 :. — - G dCO?S?L';&!ZQ’E/q-fS/CH) h 5 + -
ray, sandy, silty - wit A .
T 3 2 3 L S T R A SS5 | Sat trace organics 205 4 i
1 ~7 T T T T T T COASTALPLAIN T T T T T T 1 L
0 o3 I 235 | Orange, tan to gray, fine SAND (A-3/SP) .80 I C
+ 71 8|10 ‘--+13 s s el oo -] 886 | Sat + -
1 i 1 L
5 | 531285 " -85 I o
o4 7 9 11 PR ’2 PP e .. - e e . SS-7 | Sat. 4 -
1 . .l/. 1 N
10 | 1031 335 . 0 1 3
I 7] 6 | 8 - @ | -] ----1----1]ss8]sat T -
T 7 C 488 e 370 T i
-15 | 153 ..: 38.5 / o R COdASIAL pLA'iN o 95 -:: :-
R .. reen gray to dark gray, silty, fine 1 K
I NIRRT Nl BEa RRR EERR | ) (A2-4/3M) I -
—te I. - - -+ L
20 | 03T 435 I - . COASTAL PLAIN -100 T .
i T TWorl 1 .I1'~'; I 5 SS10] sat. Dark gray, fine SAND (A-3/SP) 1 B
+ . . ."\'\N~.;;' . - e e . 288 o 479 o L
25 | 2531 485 c e s COASTAL !;LAIN SEDIMENT,lARY ROCK 105 I -
B Xi % at. B Brown-gray, friable to moderately indurated, T B
T 60701 B DO DR Bl | =1 r slightly shelly LIMESTONE T L
30 | 303 ] 535 o 10 1 g
S R U I I ML T2, S Rl = s I X
+ - < L] - T T T COASTALPLAIN T T T T T + -
-85 | .353.1 585 ‘ o - Green gray, silty, fine SAND (A-2-4/SM) 415 1 C
+ 3 |8 |7 .‘ﬁ’ se-o oo [ 18813 sat. - T -
1 o - T i
-40 | 4031 635 1 | =120 -+ L
+ 51 819 cobr| e e oo - | sS4 sat. - + -
e . - -‘. - o = o . - . - - e e - = E o -
1 A R I B
-45 | 453.] 685 1 -125 4+ L
T 6 10| 2 - ool 555 sat + -
T ' / I K
50 | 503 735 1 -130 T C
+ 517109 --*16---- «---| .- - ||ss16] Sat + -
-4 Pa— ’ -~ -
55 T [ -135 T 3




Z/MACTEC BORE LOG REPORT | SHEET 7

NCDOT BORE DOUBLE NC24.GPJ NC_DOT.GDT 9/16/11

PROJECT NO. 45155.1.1 |ID. U-5132 'COUNTY Onslow GEOLOGIST J. Howard PROJECT NO. 45155.1.1 ID. U-5132 COUNTY Onslow ‘GEOLOGIST J. Howard
SITE DESCRIPTION Bridge on New Base Entry Road over NC 24-Marine Corps Base, Camp Lejeune, NC (MACTEC 6225-09-4999% GROUND WTR (ft)| | SITE DESCRIPTION Bridge on New Base Entry Road over NC 24-Marine Corps Base, Camp Lejeune, NC (MACTEC 6225-09-4999) GROUND WTR (ft)
BORING NO. B1-B STATION 15+77 OFFSET 1ftRT ALIGNMENT -Y1- O HR. 40| | BORING NO. B1-B STATION 15+77 OFFSET 1ftRT ALIGNMENT -Y1- 0 HR. 4.0
COLLARELEV. 2401t TOTAL DEPTH 80.3 ft NORTHING 365,865 EASTING 2,483,581 24 HR. 17.5} | COLLARELEV. 24.0 ft TOTAL DEPTH 80.3ft NORTHING 365,865 EASTING 2,483,581 24 HR. 17.5
DRILL MACHINE CME-55 DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-55 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 08/04/10 * | COMP. DATE 08/04/10 SURFACE WATER DEPTH N/A DEPTHTOROCK 52.0 ft START DATE 08/04/10 COMP. DATE 08/04/10 SURFACE WATER DEPTH N/A DEPTHTO ROCK 52.0 ft
DRIVE NT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
o | BB P BLoW oY VZE SOIL AND ROCK DESCRIPTION B | ELEV o 0 0 SOIL AND ROCK DESCRIPTION
25 | B A = T IS U IO Match Line S O T
240 T 00 Rofgﬁ?g;giﬁﬁ%m 0. 1 6 T6 ]9 Y N A D N ) S R s 803
T 5 1 10 | 8 ] SS1 Y T - s o Termmimated ot Elevaton 863K~ — — ]
I o .+_18 AR AR S Brown, silty, fine to coarse SAND (A-2-4/SM) T C B&Qg;;i’{;’fgﬁfgfﬁ&f;jgﬁ{t
20 | 202 T 38 __,' e R 02 3l o0 T B
T 2 | 3| 3 +& — S50 COASTAL PLAIN T —
I o S Orange, gray, sandy CLAY (A-6/CL) I -
7.0
I .J'.'T. S AR I A T T T T T T TEGASTALBLAIN T T T T T T A
15 | 152 T 88 i 3+ Tan-orange to gray, fine SAND (A-3/SP) 65 £ -
1 L L R YT IR R I ISR I 0 + -
I A B R B iy T -
T o N I -
10 | 102 T 138 I N -70 I B
T 6 1 7 1 8 I . ssal wopese T N
T RV DA IO eesdl 1 C
4 Y S R B A\ AN 4 L
5 52 T 188 FAR I I B eosa -75 T B
T T [ T s sa BT T -
o+ .\... PR R EEEE_ 4 L
T A 3N I r
o |02 T28 \ HE -80 I -
T 555 |0 |- ][ss6] sa i 1 N
4 A 33 + -
+ \ Reser T -
5 | 48 T288 -\ e -85 I =
T 619109 .. .*15 A N D RS - e 1 L
T I N DA DA I I N
10 |98 T 338 SN Bl -90 I .
1 T2 e o] |ss8 ] sat fedl + -
+ Y RTINS essek + -
T / i I -
15 | -14.8 T 3838 / paser 95 T -
T 57 1 7 N7 I I R ST 4 N
I NN A I I T X
20 | 198 T 438 f : eses -100 I -
1 6 { 8 | 6 Y 7S I VU DR 50 (0] = 1 i
1 V4SS DESSE RERS Ty I -
1 B O I I ssi 1 B
25 | 248 T 488 VAR T TR E cssdl -105 I o
T T 7| 7 | ] [Ben s BT T -
T - RS ee0 o _____ =m0 T X
1 b B COASTAL PLAIN SEDIMENTARY ROCK T C
30 | 298 T 5338 J Gray, friable, sandy, LIMESTONE -110 1 "
T 21 | 5 | 1 *&__ T T [ss12] sat - 1 L
1 I DA IR I 8O e 5T0] I -
L AW COASTAL PLAIN T r
35 | =348 T 588 \ Green-gray, silty, fine SAND (A-2-4/SM) -115 T o
T 6 7 10 .7 . oo e e oo ... .| ]8S13] Sat. 4 =
-4 . . ‘ P - -+~ n
- PO ‘ - . - - -
.40 | -39.8 T 63.8 i : - 120 I C
T 6 9 | 10 ...®9 . ... sS4 Sat. 1 _
1 R N R 4 R
4 R\ +4 R
45 | -448 T 688 N 125 I .
T 9 | 14 | 17 S we | ]| [ss15] sat 4 -
s N . . /. - - - o e = 4 -
1 - 1 A
50 | -49.8 T 7338 A A 130 I B
—:: 10 10 13 ... “23. ... e e e . P, S$S-16 | Sat. | <4 =
4 IV & R 4 L
1 .} .. 1 L
55 | -54.8 T 78.8 A . -135 T B




ﬁ/{ M ACTE C SHEET 8
PROJECT NO.. 45155.1.1 ! ID. U-5132 | COUNTY Onslow I GEOLOGIST J. Howard PROJECT NO. 45155.1.1 ID. U-5132 COUNTY Onslow ’ GEOLOGIST J. Howard
SITE DESCRIPTION Bridge on New Base Entry Road over NC 24-Marine Corps Base, Gamp Lejeune, NC (MACTEC 6225-09-4999) GROUND WTR (ft)| | SITE DESCRIPTION Bridge on New Base Entry Road over NC 24-Marine Corps Base, Camp Lejeune, NC (MACTEC 6225-09-4999Y GROUND WTR (ft)
BORING NO. EB2-B STATION 16+52 OFFSET 26ft RT ALIGNMENT -Y1- 0 HR. 12.0{ | BORINGNO. EB2-B STATION 16+52 OFFSET 26ftRT ALIGNMENT -Y1- 0 HR. 12.0
COLLARELEV. 2231t TOTAL DEPTH 80.1 ft NORTHING 365,795 EASTING 2,483,544 24 HR. 12.5ftCl COLLARELEV. 22.3ft TOTAL DEPTH 80.1ft NORTHING 365,795 EASTING 2,483,544 24 HR. 12.5ft Cl
DRILL MACHINE CME-55 DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-55 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 08/05/10 COMP. DATE 08/05/10 SURFACE WATER DEPTH N/A DEPTH TOROCK 49.1 ft START DATE 08/05/10 COMP. DATE 08/05/10 SURFACE WATER DEPTH N/A DEPTH TO ROCK 49.1 ft

DRIVE Pl SAMP. L DRIVE BLOW COUNT BLOW FOOT AMP. L
BVl ELev |PEETH BLOW COUNT BLOWS PER FOOT \/ ) SOIL AND ROCK DESCRIPTION E&E)V ELEV D':z;)m OWS PER FOO S ) SOIL AND ROCK DESCRIPTION
@ @ | ® [osi|osi|osm]|0 25 50 75 1001 | No. Aol 6 | eev. e DEPTH (f) () 0.5t | 0.5t | 0.5 | |0 25 50 75 100l | NO. |/moll 6
% | A - N IO FE I Match Line I N N A
1 : -56.3 L 78.6 L
223 T 00 223 GROUND SURFACE 0.0 T 4 1717 . '&14‘ $5-17| Sat. - 578 80.1
T 1 4 4 '+‘8 T 8S-1 ROADWAY EMBANKMENT 1 i Boring Terminated at Elevation -57.8 ft
20 + - - Brown, silty, fine SAND (A-2-4/SM) with trace 60 I B Coastal Plain: Siity SAND (A-2-4/SM)
T I organics —
187 L 36 e R e . 1 N
1 1 1 2 % X 4 L
I | SN RN IDADDR IR Ao COASTAL PLAIN + -
15 T \ 163 _Orangetan, silty, fine SAND (A-2-4/SM) 79| | g5 T -
137 L 86 N .- COASTAL PLAIN T -
T 7 5 z N1 . 553 Orange-tan, fine to coarse SAND (A-3/SP) T i
e - -/ . - - - - -~
10 i 1 - - 70 i -
87 1 136 A 1 N
I 51 4 | 2 & - IR BRI IEIRIR N Y- W) + -
5 T A g gy g T 411 B I I C
37 T 188 X COASTAL PLAIN T -
. . 3 7 5 s S55 Brown, moderately organic SAND
T &9 y 1 L
-4 - I. - -+ L
0 1 N 0 e 2200 ] 80 T B
13 T s 1 COASTAL PLAIN T -
3 23 5 = < *-g 5% Dark brown to gray, fine SAND (A-3/SP) T N
5 I i | Les I o
63 1 286 L . 1 B
I 551 +10 . . §S-7 I .
a0 ] I i w0 | T o
-11.3 1 336 B N N I T C
=4 2 4 3 ’7‘- $S-8 4 L
1 /2 IR I RN i -
-15 I y 370} 95 1 o
-16.3 -+ 36.6 - - Dark gra cs‘izl)tcs%l:l-silﬁl‘gb(‘A-Z-MSM) T -
T T [WOH[ 1 | gr - SS9 | Sat. gray. stty: + B
1 v A 1 .
-20 I il - B e ————-. .| i {10 T r
213 T 436 TR I COASTAL PLAIN T a
I S I R - YOS D I ss5701 sat Dark gray, fine SAND (A-3/SP) T a
4 R e o - . -+ L.
25 1 B T S -105 i _
-26.3 1 486 i 91 1 i
T 4 | 55 (45001 “ 1T 0003® | SS-11] sat. COASTAL PLAIN SEDIMENTARY ROCK 1 -
T . Gray, friable to moderately indurated, sandy, T r
-30 T LIMESTONE -110 1 o
-31.3 1 536 1 N
- T 9 8 192/0.4 $S-12| Sat. T -
gl . T B e e . 5T01 | 415 T i
c = 36.3 1 586 == COASTAL PLAIN -+ C
o R 3 5 g D Ctnil Green-gray to gray, silty, SAND (A-2-4/SM) T B
o T L 3 SS-13 | Sat. with limestone and shell fragments at 59.0ft T r
S T R . T -
o0 | T . an| I o
2 -41.3 1 63.6 o~ . 1 N
2 I 6 | 20 | 24 SR I $S-14 | sat. I N
< 1 A T :
S| .45 I L 125 I -
" -46.3 L 68.6 X 1 i
Ead T 8 1 9|12 : ’51: - - $S-15| Sat. T -
o] 50 I i -130 I n
g 513 1 736 -] . T -
,g T 5 7 9 C §16 : SS-16 | Sat. 1 r
Sl 55 T . ,l ‘ - -135 T r




