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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.

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.

STATRE STATE PROJECT
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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 SO TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9i9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL 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 NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS,

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALLS 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 TG MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS 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.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

SOIL AND ROCK LEGEND,

DIVISION OF

HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSU

~r ACE

INVESTIGATION

TERMS,

SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

3580LLl 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

CONSISTENCY, COLOR, TEXTURE, MOISTURI

SOIL S CONSIDERED TO BE THE UNCONSOLIDATED,
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM D-1586). SOiL

CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:

E, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

~ INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

MELL GRADED

_UNIFORM_~ INDICATES THAT SOIL. PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO
POORLY GRADED;
GAP—GRADED — INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

SUBANGULAR, SUBROUNDED, OR_ROUNDED.

HARD ROCK IS NON~-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. 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 0.1 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,

SOIL_ LEGEND AND AASHTO CLASSIFICATION

MIN

ERALOGICAL COMPOSITION

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
ROCK (WR) BLOWS PER FOOT IF TESTED.

FINE TO COA Al S

AM I

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

ARTESIAN — GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE

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.

B-‘.—-—.—__—.—_—_—-

CORE BIT

SOUNDING ROD
VANE SHEAR TEST

L
[
Ll

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DIFFICULT TO BREAK WITH HAMMER.

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

INDURATED

EXTREMELY INDURATED

CRYSTALLINE GROUND SURFACE
COERAL ORANULAR MATERIALS SIT_CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS A CR§' ) WOULD YELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE. .
CLASS. (S 35% PASSING #200) (>  35% PASSING g00]  ORCANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. ¢ g:gsfé ggﬁﬁ’;g ;C::‘ST);EETTC' S —— CALCAREQUS (CALC) — SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
AW b NON—COA
GROUP A-1_ [A-3] A-2 A4 [A~5]A=6] A=7] act, A- COMPRESSIBILITY g%‘z%‘g}ﬂu"ﬁ SEDIMENTARY ROCK THAT WOULD YELD SPT REFUSAL IF TESTED. ROCK Type | COLLUVIUM ~ ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE GR AT BOTTOM
A R HODERATELY COUPRESSi LU LT EGumL 70 5. T EoAe :t.%usfé SIS CEMENVED o 00K, BUT WAV ToTVEID ol
NN MODERATELY COMPRESSIBLE UQUID LIMIT EQUAL TO 31-50 I COASTAL PLAIN Y IMENTS CEMENTE 8 _
SYMBOL \}:\‘\\i\‘\\ HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE RECOVERY, (REC')ANDTg;,':‘éE;ESNEgHZSOFA %g&‘g&" RECOVERED [N THE CORE BARREL DIVIDED BY TOTAL
PERCENTAGE OF MATERIAL (cr) L] sHew Beos, €. TERGTH OF CORE RUN :
% PASSING SLT- WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
#10 GRANULAR| ¢y ggAc? ORGANC MATERIAL GR;%?&;R SILTs;: gLAY R ROCKS OR CUTS MASSIVE ROCK.
# 40 SoiLs L OTHER MATERIAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER -
% 200 o wls5 )35 w35 st w5 w5 wlss s e SOILS TRACE OF CRGANIC MATTER 2 - 3% 5o on e —— FRESH ROCK FRESH, CRYSTALS| %%1 zomiL ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 122 UTILE 10 ~ 20%
Juou T 40 Mx|41 M |40 e j41 MNLao Mx {41 oo M4t ML sons wiTH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 — 35% VERY SUGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) — THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PUSTC I0EX | 6 x| NP [t wx|10 Mxst M {11 1o wx [10 it W [11 8] STrE ‘o wicHLy | HIGHLY ORGANIC 10% 20% HIGHLY 5% AND AGOVE (V st gr;virékis 22 LSNI;R'%%R:PEC!MEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE UINE OF DIF. MEASURED GLOCKWISE FROM NORTH.
MODERATE - -
RUP WEX) 0 ° g X LB NK[12 MRS MXNO MK MOUNTS OF gRoANC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO e RELﬁnr\fEACT‘OU%ig’i‘NFnggiigfgiLAﬁngug“;gicwif HAS BEEN DISPLACEMENT OF THE
USUAL TYPES |STORE FRASS | e | SILTY OR cLAYEY SLTY | CLAYEY ORGANIC hvall WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAKR  |GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE ~ A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
s | smp  [SAND| GRAVEL AND SAND | SOLS | SOLS y_ STATIC WATER LEVEL AFTER _24 HOURS
g;lm;umc i MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND gfé;nglNG SESFECTS‘ N FLOAT ~ ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
X Tew (MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS FARENT MATERIAL.
AS A EXCELLENT TO 60OD sar To PooR | FARTO | poor | unsumaei PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ y WTH FRESH ROCK FLOOD PLAIN (FP) — LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SPRING OR SEEP . D000 FLAN (FP)
Pl OF A-7-5 SUBGROUP IS = LL — 30 ; PI OF A-7-6 SUBGROUP 1S> LL — 30 MODERATELY AL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAM.
CONSISTENCY OR DENSENESS MISCELLANEOQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH FORMATION (FM.) — A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED P Py (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
PrMaRY soi TE | CQEICTERS 0% | PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) G%‘ 4T TEST BORING DESIGNATIONS (£ JESTED, WOULD YIELD SPT REFUSAL : JOINT -~ FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION S — BULK SAMPL SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
- £ LEDGE — A SHELF—LKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY VERY LOOSE < SOIL SYMBOL EB AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME TR AL EoTenT
GRANULAR LOOSE 47010 SS ~ SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. -
MATERIAL MEDIUM DENSE 10 TO 30 N/A ARTIFICIAL FILL (AF) OTHER SAMPLE IE_JESIED, YIELDS SPT N VALUES > 100 BPF LENS ~ A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
DENSE 30 TO 50 THAN ROADWAY EMBANKMENT CORE BORING MOTTLED (MOT.) ~ IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
(NON~COHESIVE) - VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT |- MOTILED (MOT) .
VERY DENSE >50 ST - SHeLsy Tuee (V'SEV)  THE MASS IS EFFECTIVELY REDUCED TO SOL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT = Py INFERRED SOIL BOUNDARY ") MONITORNG WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER — WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 0.25 10 0.50 E7=  INFERRED ROCK LINE RS ~ ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, N 100 5P INTERVENING IMPERVIOUS STRATUM.
yonant MEDIUM STIFF MU 0.5 70 1.0 - A RT — RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL ~ SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 T0 30 T2 et ALLUVIAL SOIL BOUNDARY SAMPLE SCATIERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (RQD) — A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >t /025 DIP & DIP DIRECTION OF O OFE INDCATOR  GBR - CAUFORNIA BEARING ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
O T N-vALE VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLTE (A7) — RESIDUAL SOIL THAT RETANS THE RELIC STRUCTURE OR FABRIC OF T
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 ®  SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEQLOGIST'S PICK. oLt - AN NTRUSVE B0DY OF IGNEOUS ROGK OF APPROXMATELY UNFORM THIKNESS AND
OPENING (MM 476 200 042 025 0075 0.053 it -
wn ABBREVIATIONS HARD ?g“ungnggﬁgEgP%mE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQURED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL b e LT LAY AR — AUGER REFUSAL HI. — HIGHLY W — MOISTURE CONTENT VODERATELY TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (coB.) (GR) (CE. %0) F 50) (sL) (cL) BT — BORING TERMINATED MED. ~ MEDIUM V - VERY ODERATELY  CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SUCKENSIDE ~ POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
- S0 - L - cLAY MICA. — MICACEQUS VST — VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP POAE-
GRAN MM 305 s 20 0.25 005 0.005 CPT — CONE PENETRATION TEST  MOD. ~ MODERATELY WEA. — WEATHERED 8Y MODERATE BLOWS.
siZE N 12 3 CSE. ~ COARSE NP — NON PLASTIC =2 UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED 0.05 INGHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) —~ NUMBER OF BLOWS (N OR BPF) OF
3 HaRD CAN BE EXCAVATED IN SMALL CHIPS To PEIGES 1 INCH MAXMOM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 30 INCHES REQUIRED T0 PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL._MOISTURE. — CORRELATION OF TERMS DMT — DILATOMETER TEST ORG. — ORGANIC "% DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PIGK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIE TURE DE o o Ry AT ST R CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS THAN 0.1 FOOT PER €0 ELOWS.
DE FOR FIELD MOISTURE DESCRIPTION & ~ VOID RATIO SAP. -~ SAPROLITIC SOFT :
(ATTERBERG LIMITS) DESCRIPTION F - ENE SD. — SAND, SANDY 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
" OF STRATUM AND EXPR EXPR_(—ESSED AS A PERCENTAGE.
~ SATURATED - USUALLY LIQUID; VERY WET, USUALLY FOSS. — FOSSILIFEROUS SL. ~ SILT, SLTY PIECES CAN BE BROKEN BY FINGER PRESSURE.
(SAT) FROM BELOW THE GROUND WATER TABLE FRAC. — FRACTURED, FRACTURES  SU. — SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY DESIGNATION SRAD) = A MEASURE OF Rook e DIVIDED BY THE
w_ | uoup umT FRAGS. — FRAGMENTS TCR ~ TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY M lidrvei o SR L v
pLASTIC FINGERNAIL. -
SEMISOLID; REQUIRES DRYING TO OPSOIL (TS) ~ ORGANIC MATTER.
o - WET - (W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDOING T SURFACE SOILS USUALLY CONTAINING
pl L PLasTC LMT ‘ , HAMMER TYPE: TERM SPACING IERM AHICKNESS BENCH MARK: NCDOT REBAR AND CAP_STAMPED BL-4i LOCATED AT
ORILL UNITS: ADVANGING TOOLS: VERY WDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
OM_L. OPTIMUM MOISTURE ~ MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE E} AUTOMATIC E] MANUAL WOE 370 10 FEET THICKLY BEDDED 15 — 4 FEET STATION 235+4.2, 52.2 RT, -BL-.
st SHRINKAGE LMIT ] moses- CLAY BITS MODERATELY CLOSE 1 10 3 FEL THINLY BEDDED 0.6 - 1.5 FEET - ELEVATION: __ 7.03 _ F1.
- 21 & conmuous FueHT Aucer ' CLOSE 0.16 TO 1 FEET VERY THINLY BEDDED 0.03 — 046 FEET
— bRY - (©) REQUIRES ADDITIONAL WATER TO CORE SIZE: 0% sle o e THOKLY AN ATED obon - ok e NOTES:
ATTAIN OPTIMUM MOISTURE L] s [2] & Houow avcers -5 - ) THINLY LAMINATED < 0.008 FEET (D~ BOLD CIRCLE INDICATES TESTED SAMPLE
INDURATIO
PLASTICITY C] come-ssc [Z] waro Face Fncer aits [CJv= N FIAD ~ FILLED IMMEDIATELY AFTER DRILLING
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (Pt) DRY STRENGTH T S T—.
NONPLASTIC 0-5 VERY LOW CME-55 ] FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SUGHT CASING E] W/ ADVANCER TAND TO0LS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTIGITY 16~25 MEDIUM \ :
PORTABLE HOIST TRICONE 2 _7/8" STEEL TEETH POST HOLE DIGGER 0 GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH El S E]] e MODERATELY INDURATE BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR E] _ B TRICONE 3 7/8" STEEL TEETH D AUGE
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BRIDGE ON SR 1406 AT STATION 234+34
NCDOT PROJECT NO. 35801.1.1 (U-3810)

F.A. No. STP—1406(4)
ONSLOW COUNTY, NORTH CAROLINA

MACTEC ENGINEERING AND CONSULTING, INC.
RALEIGH, NORTH CAROLINA
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BORELOG REPORT

Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 6

NCDOT BORE DOUBLE BRIDGE ON SR 1406 AT STA 234+34.GPJ NC_DOT.GDT 8/6/09

PROJECT NO. 35801.1.1 l ID. U-3810 l COUNTY Onslow l GEOLOGIST Fredette, C. PROJECT NO. 35801.1.1 ID. U-3810 | COUNTY Onslow GEOLOGIST Fredette, C.
SITE DESCRIPTION Bridges on SR 1406 at Station 234+34 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft) | | SITE DESCRIPTION Bridges on SR 1406 at Station 234+34 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. EB1-B NBL STATION 233+78 OFFSET 17t LT ALIGNMENT  -L- O HR. N/A | | BORING NO. EB1-B NBL STATION 233+78 OFFSET 17ftLT ALIGNMENT -L- 0HR. N/A
COLLARELEV. 1.1ft TOTAL DEPTH 85.4 ft NORTHING 367,572 EASTING 2,501,920 24 HR. FIAD | | COLLARELEV. 1.1t TOTAL DEPTH 854 ft NORTHING 367,572 EASTING 2,501,920 24 HR. FIAD
DRILL MACHINE CME-55 TRACK DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-55 TRACK DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 04/21/09 COMP. DATE 04/21/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 04/21/09 COMP. DATE 04/21/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE S PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfg" ELEV DE(%T H|_BLOW COUNT BLOW v 0 SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(;’)TH 0 SOIL AND ROCK DESCRIPTION
(#) 0.5t | 05ft | 05ft | |0 » 5 75 1001 | NO. |Avoll G| Eev. @) DEPTH (i) (f) 0.5ft | 0.5t | 05ft | |0 % % 7 10| no. Lol g
5 | N 3 N A R B Match Line I T N
+ 4 .. /./ . Gray, silty, fine SAND (A-2-4) with trace of
I -77.8 T 78.9 S clay and coarse sand (continued)
11 T 00 GROUND SURFACE 00 T 5 | 10 | 15 Y A sS4 | sat.
0 T WOH|WOH|WOH| ¢, W Alluvium: -80 I ‘,
1 . Gray and brown, silty CLAY (A-7-6) 1 . /'
B S o] N N rt Sl A — —Graybroim, Sy, fné o somss SO~ 2.0 1 #59 NS
1 3L 851 | sat. ray-brown, silty, finé ~ T 41710 Y I Sat. il sag 85.4
-5 — q (A-2-4), with trace of clay and organic matter -85 - - Boring Terminated at Elevation -84.3 ft in
4 I 4 - gray silty fine sand.
7.8 T 89 Lo 1 i o
T 5 5 5 ’»4 Sat. T - 1) Advanced 2~7/?e ettncone roller to 83.9
-10 4+ t -90 -+ — 2) Set 3.5 feet of NW casing.
1 AN Gray, fine to coarse SAND (A-3), with trace T - 3) Water with quickgel added used as
-12.8 T 13.9 N of silt T B drilling fluid.
T 3 3 6 &, . $S-2 | Sat. T B 4) Approximate drilling fluid density 8.5
-15 I o -95 1 C Ibs/gallon.
H 17.0
T DesE T 77 Undifferentiated Coastal Plain Deposits: | T i Other Samples:
-17.8 T 189 S Gray, silty, fine SAND (A-2-4) 1 i ST-1(1.1-3.1)
T 18 [ 17 | 20 B Sat. 4 -
-20 A K -100 L |
7
4 -y + L
-22.8 T 239 s 1 i
T 8 13 12 " &os Sat. T -
-25 I - €25 -105 I o
T e 280 T -
-27.8 T 28.9 | R D I River Bend Formation: I A
T 19 10 13 oo . . . Sat. Light gray, silty, fine to coarse SAND (A-2-4) 1 -
-30 1T \ with interbedded, friable to indurated, sandy -110 A -
41 .. shell hash limestone 1 L
-32.8 T 339 Ty T -
T 13 14 12 T w Sat. T -
23 g ) as| T -
4 o + -
-37.8 T 389 : "/ : T -
T 9 10 8 T dial Sat. T i
2 - ’ 40| T o
-+ \ .. -+ -
-42.8 T 43.9 A T -
T 10 13 13 R Sat. T i
45 I o Gl 2 125 I o
1 o 1 B
-47.8 T 489 : '/l T i
T 8 8 7 . #15 Sat. 1 B
| T e ) a0| T o
3 C .. 808 . 520 1 R
T sl Gray, silty, fine to coarse SAND (A-2-4), with 1 B
-52.8 T 53.9 1 trace of clay 1 -
1 513 |5 s 553 | Sat. 1 -
-55 T \ -135 1 -
4 R VO B e 570 1 i
1 \ . Gray, silty, fine to coarse SAND (A-2-4) with 1 N
-57.8 T 58.9 A trace of cemented sand layers T i
T 619 |11 S0 Sat. + -
-60 1 / -140 1 |
o - ., - - - -
-62.8 T 63.9 N ° T i
T 5 5 10 iy . Sat. T X
65 I o : ? 848 el |45 I -
il ~d Light greenish gray, silty, fine to coarse 1 R
Ik T~ SAND (A-2-4) with interbedded, friable to 1 -
-67.8 T 689 ST R S moderately indurated, sandy moldic 4 -
70 ik 1 20/1\0‘ Sat. limestone 150 + 5
T N P 09 o _____ 720 T n
1 e Gray, silty, fine SAND (A-2-4) with trace of 1 L
-72.8 T 73.9 N P2 clay and coarse sand 4 -
T 60 | 25 | 24 N 7 Sat. 1 -
-75 vl -155




NCDOT BORE DOUBLE BRIDGE ON SR 1406 AT STA 234+34.GPJ NC_DOT.GDT 8/6/09

O NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 7
BORELOG REPORT

PROJECT NO. 35801.1.1 l ID. U-3810 I COUNTY Onslow I GEOLOGIST Fredette, C. PROJECT NO. 35801.1.1 ID. U-3810 ] COUNTY Onslow GEOLOGIST Fredette, C.
SITE DESCRIPTION Bridges on SR 1406 at Station 234+34 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft) | | SITE DESCRIPTION Bridges on SR 1406 at Station 234+34 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. B1-B NBL STATION 234+10 OFFSET 12t LT ALIGNMENT -L- 0 HR. N/A| | BORING NO. B1-B NBL STATION 234+10 OFFSET 12ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1.1ft TOTAL DEPTH 85.9 ft NORTHING 367,546 EASTING 2,501,902 24 HR. 1.2| | COLLARELEV. 1.1ft TOTAL DEPTH 85.9ft NORTHING 367,546 EASTING 2,501,902 24 HR. 1.2
DRILL MACHINE CME-55 TRACK DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-55 TRACK DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 04/21/09 COMP. DATE 04/22/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 04/21/09 COMP. DATE 04/22/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L ‘ DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
S, | ELev [PRET VAE SOIL AND ROCK DESCRIPTION B | ELev PR 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft | |0 5 50 7® 1001 NO. | /moll G| Eev. @) DEPTH (1) () 0.5ft | 0.5 | 0.5ft | |O i %0 B 1001} NO. LAvoll 6
s £ 4 4t v .3 N A . | Match Line L ]
1 1 } Gray, silty, fine sand (A-2-4) (continued)
11 T 00 GROUND SURFACE 00 e e e e S IR AR IR
0 T WOH [WOH [WOH | &g Alluvium: -80 I - T I I Sat.
T - Gray, slighlty silty, clayey, fine SAND (A-2-7) s 1 . /' .
24+ 88 S eRTWoRWoR L | Ci i w T Gray, Sy, fine SAND (A4 Wih Tace of | 533 1 6as IR A I I D
0
5 1 + clay . T 3 1 7 .Jﬂ. sat. [ 848 859
T T Boring Terminated at Elevation -84.8 ftin
4 | €S o 80 T _'_ gray silty fine sand.
7.7 T 88 DA AR E AR Gray, silty, fine to coarse SAND (A-2-4) with T "
4 1 1 1 | 72 O P Sat. trace of organic matter 1 i 1) Advanced 3-7/8" tricone roller to 84.4
-10 I § -90 1 = feet.
1 | R R 200 e e 120)] 1 B 2) Set 3.5 feet of 4 inch casing.
4 B I P L Undifferentiated Coastal Plain Deposits: 1 A 3) Advanced HQ core barrel from30.3 to
12.7 T 138 IR S R B, boosl Gray, fine to coarse SAND (A-3) with trace of 1 B 53.6 feet.
1 AN R Sat. ezl silt + N 4) Water with quickgel added used as
-15 4 bossl -95 4 N drilling fluid.
+ o6 0o + L 5) Approximate drilling fluid density 8.5
177 T 188 §§§§- + - lbs/gallon.
i 0| 74 | 18 SS5 | sat. foid T B
-20 T cood -100 I »
T e _____ 2 T -
227 + 238 Gray, silty, fine SAl\ég éA-2-4) with trace of 1 |
T 9 | 12 | 14 Sat. T -
-25 I -105 T r
1 289 _ 280 T B
-27.7 T 28.8 River Bend Formation: T i
T 8 1 10| 9 Sat. Light gray, silty, fine to coarse SAND (A-2-4) T B
-30 4 with interbedded, friable to indurated, sandy, -110 1 r
1 shell hash limestone 1 L
-32.2 .} 333 + L
I 7 | 12 | 14 Sat. 1 L
-35 I -115 1 -
1 88 _ . __ 370 I L
-372 1 383 Light gray, silty, fine to coarse SAND (A-2-4) 1 B
1 7 10 18 Sat with trace to little, friable to moderately 1 B
1 : indurated, limestone and cemented sand 1 L
0 -1 / layers -120 1 o
-42.1 1 432 . j/ I i
T 56| 9 - &5 Sat. i _
-45 I ) " ) -125 I .
-47.6 T 487 L + -
T [*]5]°| 4= sal I -
-50 T ! -130 1 -
I s s I ¥
T - Light gray, silty, fine to coarse SAND (A-2-4) T -
.55 T ) "‘ ) with trace to little, friable to moderately -135 T B
-+ 1 indurated, limestone and cemented sand T B
I ! $69 . _______Jayers ________ ssol I '
583 1 594 JEDERE D TR AR D Gray, silty, fine to coarse SAND (A-2-4) with I K
1 6 7 12 . & B Tt Sat interbedded, friable to indurated, moldic T i
-60 -4 gio at. limestone o0 -140 1 o
T o / X = " Gray, sity, fine to coarse SAND (A-2-4) with | T K
-63.3 | 644 .. / F o I trace of friable to indurated 1 -
5 1 5 7 8 .. .71§‘ I R B, Sat. limestone/cemented sand layers 145 1 -
1 PN 869 o ____ 68 I -
-68.3 .| 69.4 R I N I R, Gray, silty, fine to coarse SAND (A-2-4) with 1 L
+ 17 | 30 | 27 B e S Sat interbedded, friable to indurated, moldic ik -
-70 1 957 : limestone -150 I o
I ol e _____________ 7 1 -
-73.3 4 744 /./_ Gray, silty, fine sand (A-2-4) 1 i
I 1] 10 | 1 57 - Sat. T '
-75 21 -155




NCDOT CORE SINGLE BRIDGE ON SR 1406 AT STA 234+34.GPJ NC_DOT.GDT 8/6/09

NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

PROJECT NO. 35801.1.1 | iD. U-3810 ! COUNTY Onsiow I GEOLOGIST Fredette, C.
SITE DESCRIPTION Bridges on SR 1406 at Station 234+34 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. B1-B NBL STATION 234+10 OFFSET 12ftLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 1.1ft TOTAL DEPTH 85.9 ft NORTHING 367,546 EASTING 2,501,902 24 HR. 1.2
DRILL MACHINE CME-55 TRACK DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 04/21/09 COMP. DATE 04/22/09 SURFACE WATER DEPTH N/A DEPTH TOROCK N/A
CORE SIZE HQ TOTAL RUN 16.7 ft DRILLER Hahn, T.
RUN DRILL RUN STRATA | |
B | Eev [PEETHI RN | RaTe [RECTROD) SUHP [REGTRADT o DESCRIPTION AND REMARKS
(ft) Minfft) | o | % . % | % |G| ELEV.(f) DEPTH (it)
-29.2 Begin Coring @ 30.3 ft
WU I -29.2 L SUS | 3.0 0:23 1(1.2)] NA (2.7) River Bend Formation:
4 0:21 40% 52% Light gray, silty, fine to coarse SAND (A-2-4) with interbedded, friable to
-32.2 4 33.3 0.25 indurated, sandy, shell hash limestone
-33.7 + 348 N=26
.35 T 3.5 0:38 | (1.5)] NA
T 0:55 43% 358 By
372 1 383 0:48 (6.0) Light gray, silty, fine to coarse SAND (A-2-4) with trace o litfle, friable to
I 0.16/0.5 0% moderately indurated, limestone and cemented sand layers
-38.7 T 30.8 N=28
-40 T 3.4 0:42 (0.2) 1 NA
T 0:41 6%
. T 0:24
421 T 432 0SZe 4
-436 T 447 N=15
-45 T 34 0:46 (0.6) ] NA
T gglg 18%
-47.0 ] 48.1 0:10/0.4
-491 T 50.2 N=13
-50 e 34 | 0:36 |(00)| NA
4 0:35 0%
-52.5 1 53.6 ooe B e e e e e 538
+ Light Gray, silty, fine to coarse SAND (A-2-4) with trace to little, friable to
55 T moderately indurated, limestone and cemented sand layers
I Y e 580
1 Gray, silty, fine to coarse SAND (A-2-4) with interbedded, friable to
60 4 N=19 indurated, moldic limestone
T 808 e 620
il Gray, silty, fine to coarse SAND (A-2-4) with trace of friable to indurated
1 limestone/cemented sand layers
1 869 e 880
1 Gray, silty, fine to coarse SAND (A-2-4) with interbedded, friable to
70 4 N=57 indurated, moldic limestone
T 0 b B e —————— T30
1 Gray, silty, fine sand (A-2-4)
85 EX N=11 - 848 859
il i Boring Terminated at Elevation -84.8 ft in gray silty fine sand.
T i 1) Advanced 3-7/8" tricone roller to 84.4 feet.
4 B 2) Set 3.5 feet of 4 inch casing.
90 -t m 3) Advanced HQ core barrel from30.3 to 53.6 feet.
4 L 4) Water with quickgel added used as drilling fluid.
+ L 5) Approximate drilling fluid density 8.5 Ibs/gallon.
-95 I _
-100 I [
105 I i

Sheet 8

Bridge on SR 1406 at -L- Station 234+34
NCDOT Proj. No. 35801.1.1(U-3810)

Bridge on SR 1406 at -L- Station 234434

B1-B NBL
Box 1 of 1, Depth: 30.3 - 48.1 ft
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NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 9

PROJECT NO. 35801.1.1 | ID. U-3810 | COUNTY Onslow | GEOLOGIST Fredette, C.

SITE DESCRIPTION Bridges on SR 1406 at Station 234+34 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. EB2-A NBL STATION 234495 OFFSET 34ftLT ALIGNMENT -L- OHR.  NA
COLLARELEV. 1.2t TOTAL DEPTH 85.3 ft NORTHING 367,460 EASTING 2,501,883 24 HR. 0.5

PROJECT NO. 35801.1.1 ID. U-3810 COUNTY Onslow GEOLOGIST Fredette, C.

SITE DESCRIPTION Bridges on SR 1406 at Station 234+34 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. EB2-A NBL STATION 234+95 OFFSET 34ftLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 1.2ft TOTAL DEPTH 85.3 ft NORTHING 367,460 EASTING 2,501,883 24 HR. 0.5

DRILL MACHINE CME-55 TRACK

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-55 TRACK

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

NCDOT BORE DOUBLE BRIDGE ON SR 1406 AT STA 234+34.GPJ NC_DOT.GDT 8/6/09

START DATE 04/17/09 COMP. DATE 04/17/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 04/17/09 COMP. DATE 04/17/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELev (O5ETH v o SOIL AND ROCK DESCRIPTION Fi | ELEV DE(%TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | |0 25 50 75 100] | NO. | /Mol ¢ | eev.m DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5f | O 25 50 75 100 | NO. | /moill G
5 | B I /- T A N Match Line . -
4 B 1 R - Gray, sity, fine SAND (A-2-4) with trace of
+ 5 776 + 788 R B n clay (continued)
1.2 T 00 w - 1.2 GROUND SURFACE 0. + 7 | 10 | 13 .- -;23- SR Sat. -
0 T WOH| 1 1 ;+; i —W— B . Alluvium: -80 T AR N
T . S_ Light Gray, silty clay (A-6) with trace of fine T : /{ . -
27 1 39 ... NG 27 tocoarsesand 39 826 1 8358 e -
T T 123 "+5: e Sat. [s Gray-brown, silty, fine SAND (A2-4) with T 416 ]9 (] ¢ Sat. [l gat 853
-5 L trace of organic matter -85 1 n Boring Terminated at Elevation -84.1 ftin
4 ... + n gray silty fine sand.
7.7 T 89 oo T - -
= PN 4 - 1) Advanced 2-7/8" tricone roller to 83.8
1 1 1 1 2 . Sat. 1 L feet.
-10 -+ i -90 -+ — 2) Set 3.5 feet of NW casing.
T . - o 13.0 T - 3) Water with quickgel added used as
125 1 137 sl ST = Undifferentiated Coastal Piain Depasitt | T -  drilingfluid.
T 12 13 14 T sy Sat. [geee Gray-brown to gray, fine to coarse SAND T - 4) Approximate drilling fluid density 8.5
-15 I A Sosel (A-3) with trace of silt -95 I o Ibs/galion.
4 A W ool 4 B
-17.6 + 188 A hesct + -
I [ |®]® gt 556 | sau i I :
-20 I / E o -100 1 -
4 L. eed 4 L
-22.6 T 23.8 LR baseh T -
T [7]°[®] e sat. BEET I I
-25 I | coool -105 T r
T b B ees 20 T i
-27.6 T 28.8 R B River Bend Formation: I r
T 71 n Dl Sat. Gray, silty, fine to coarse SAND (A-2-4) with T A
-30 a / interbedded, friable to indurated, sandy, shell -110 A R
1 . /f hash fimestone 1 i
-32.6 + 338 S + -
i 817168 . e Sat. 1 Z
.35 T \ -115 1 =
4 Y 4 L
-37.6 + 38.8 -4 + -
I I N B : -*-18 Sat. T X
-40 T - 898 e 810 | 4120 T i
T T Gray, silty, fine SAND (A-2-4) with trace of T B
426 + 438 L indurated limestone/cemented sand layers 1 B
T [5[™[7] ¢ sat I y
-45 1 M -125 1 N
[}
T Tl A8 a8 T B
-47.6 ¥ 48.8 e Gray, silty, fine to coarse SAND (A-2-4) with T r
T 6 7 9 30 Sat. interbedded, friable to indurated, sandy, shell T B
-50 L / hash limestone -130 L n
T N A B D < X1 T -
-52.6 T 538 S Gray, silty, fine to coarse SAND (A-2-4) with T B
T 3 3 7 T @10 | SS-7 | Sat. trace of clay 1 B
-55 T i -135 I N
1 - L 1 B
-57.6 T 58.8 b - + -
IS I IR R S sat. BT I I
-60 1 A\ - -140 I -
1 : '\\' . L 818 e 830 I A
-62.6 T 63.8 AL i Gray, silty, fine sand (A-2-4) with trace of T K
T LA IR s Sat. N indurated limestone/cemented sand layers I B
-65 I \ - -145 I o
4 I NP » + -
-67.6 1 68.8 \\~ . - T -
T 7 | 11| % pss Sat. [T I C
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REPORT ON SAMPLES OF: SOILS FOR QUALITY

ZMACTEC

MACTEC ENGINEERING AND CONSULTING, INC.
3301 ATLANTIC AVENUE
RALEIGH, NORTH CAROLINA 27604

N.C.D.O.T./AASHTO CLASSIFICATIONS

MACTEC PROJECT NAME/ NUMBER: Bridge over Littie Northeast Creek on SR 1406 Located at -L- Station 234+34
MACTEC Job No.: 6468-09-2400

NCDOT PROJ. NO.: 35801.1.1 (U-3810)
DATE SAMPLED: April 2009

SAMPLED FROM: EB1-A, B1-A, EB2-A
SUBMITTED BY: MACTEC ENGINEERING AND CONSULTING, INC.

1992 STANDARD SPECIFICATIONS

COUNTY: Onslow

RECEIVED: 5/7/2009

OWNER: N.C.D.O.T.
REPORTED BY: MACTEC

MACTEC PROJECT NAME/ NUMBER: Bridge over Little Northeast Creek Located at Station 234+34
MACTEC Job No.: 6468-09-2400
COUNTY: Onslow

ZMACTEC

MACTEC ENGINEERING AND CONSULTING, INC.

NCDOT PROJ. NO.: 35801.1.1 (U-3810)
DATE SAMPLED: April 2009
SAMPLED FROM: EB2-A and Channel

SUBMITTED BY: MACTEC ENGINEERING AND CONSULTING, INC.
1992 STANDARD SPECIFICATIONS

3301 ATLANTIC AVENUE
RALEIGH, NORTH CAROLINA 27604

N.C.D.O.T./AASHTO CLASSIFICATIONS
REPORT ON SAMPLES OF: SOILS FOR QUALITY

RECEIVED:

Sheet 10

OWNER: N.C.D.O.T.

REPORTED BY: MACTEC

TEST RESULTS
Lab Sample No. 881 SS-2 SS-3 SS-4 SS-5 SS-6
Retained No. 4 Sieve (%) 0.0 0.0 0.2 0.0 0.0 0.0
Passing No. 10 Sieve (%) 100.0 99.8 98.5 100.0 99.9 100.0
Passing No. 40 Sieve (%) 99.6 91.0 92.7 99.7 98.7 99.7
Passing No. 200 Sieve (%) 21.3 2.6 277 11.8 5.2 8.8
MINUS 2.00mm FRACTION
SOIL MORTAR - 100%
Coarse Sand (%) 2.4 315 9.9 3.0 16.2 6.9
Fine Sand (%) 81.7 66.8 66.5 86.2 79.7 86.0
Silt (%) 10.8 1.7 14.5 6.3 4.1 71
Clay (%) 5.1 0.0 9.0 4.5 0.0 0.0
Moisture Content (%) ND ND ND ND ND ND
Liquid Limit, L.L. NV NV 20 NV NV NV
Plasticity Index, P.I. NP NP 1 NP NP NP
AASHTO Classification A-2-4(0) A-3(0) A-2-4(0) A-2-4(0) A-3(0) A-3(0)
Organic Content (%) ND ND ND ND ND ND
Boring No. EB1-BNBL | EB1-BNBL | EB1-BNBL | EB1-BNBL | B1-B NBL EB2-A NBL
Station 233+78 233+78 233+78 233+78 234+10 234+95
Offset 17 LT 17 LT 17 LT 17LT 12LT 34LT
Alignment -L- -L- -L- -L- -L- -L-
Depth (FT) From 3.6 13.9 53.9 78.9 18.8 18.8
to 5.1 15.4 55.4 80.4 20.3 20.3

TEST RESULTS
Lab Sample No. SS-7 S-1
Retained No. 4 Sieve (%) 0.3 0.1
Passing No. 10 Sieve (%) 99.0 99.3
Passing No. 40 Sieve (%) 93.0 84.1
Passing No. 200 Sieve (%) 249 3.1
MINUS 2.00mm FRACTION
SOIL MORTAR - 100%
Coarse Sand (%) 9.8 38.8
Fine Sand (%) 704 58.5
Silt (%) 10.3 2.0
Clay (%) 9.5 0.0
Moisture Content (%) ND ND
Liquid Limit, L.L. 18 NV
Plasticity Index, P.I. 1 NP
AASHTO Classification A-2-4(0) A-3(0)
Organic Content (%) ND ND
Boring No. EB2-ANBL | Channel
Station 234+95 234465
Offset 34LT 30LT
Alignment -L- -L-
Depth (FT) From 53.8 0.0
to 55.3 1.0

REMARKS: ND=Not Determined, NP=Non-Plastic, NV=No Value

Tested By Chana Savanapridi; Cert. No. 104-04-0504 %4, o&ewmxfm@ ’

Signature

REMARKS: ND=Not Determined, NP=Non-Plastic, NV=No Value

Tested By Chana Savanapridi; Cert. No. 104-04-0504 %\A »JCWWMM

Signature



SHEET 11

NortH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTEQHNICAL EN (‘}INEERI‘NG UNIT SCOUR REPORT |
WBS: 35801.1.1 “TIP: U-3810 . COUNTY: Onsiow
DESCRIPT!ON(1) Bndge 121 on SR 1406 over Little Northeast Creek (at Station 234+34)
o EXISTING BRIDGE '
Information from; Field Inspection X ’ Microfilm ‘ (reel __pos: )

Other (explain)

Bridge No. 121 Length: 125 TotalBents: 4  Bentsin Channel: 2

Bents in Floodplain: 2

Foundation Type: Cored slab supported on concrete cap and piles

EVIDENCE OF SCOUR(2) :
Abutments or End Bent Slopes Stream w:dens at the bridge, but no apparent ewdence of scour

lChanneI Mlgratlon Tendency(13) Southward toward End Bent 2

Interior Bents: Not apparent. Bed not visible through the water..

Channel Bed: Nof apparent. Bed not visibie through the water.

~ Channel Bank: Not apparent. Banks are mostly covered by vegetation.

EXISTING SCOUR PROTECTION
Type(3): Rip rap

Extent(4): Across entire width of embankment at both end bents.

Effectiveness(5): Mostly effective.

Obstructions(6): None

- INSTRUCTIONS

1 Describe the specific site's location, mcludmg route number and body of water crossed.
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).
3 Note existing scour protection (e.g. .rip rap). '
.4 Describe extent of existing scour protection.
5 Describe whether or not the scour protection appears to be working.
6 _Note obstructions such as dams, fallen trees, debris at bents, etc.
7 Describe the channel bed material based on observation and/or samples. !nclude any lab results with report
8 Describe the channel bank material based on observation and/or samples. Include any lab resuits wrth report
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).
10 Determine the approximate floodplain width from field observation or atopographic map.
11~ Describe the material covering the floodplain (e.g. grass, trees, crops).
- 12 Use professxonai judgement to specify if the stream is degradmg, aggrading, or static.
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx 100 years)
" 14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This
-~ elevation can be given as a range across the site, or for each bent. Discuss theé relationship between the Hydraulics
" Unit theoritical scour and the DSE.- If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
" on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at exxstmg

structures, other tests deemed appropnate and overall geologlc condmons at the site.

DESIGN INFORMATION
Channel Bed Material(7): Slightly silty fine to coarse sand

Cnannel Bank Material(8): Surficial layer ef silty clay, underlain by silty fine fo coarse sand

Channel Bank.Cover(g‘): Grasses, bushes, cat tails, small to large trees

Floodplain Width(10): 400 feet

Floodplain CQVer(1 1): Grasses, bushes, small to large trees, soil road approaching end bent 2

Stream 7is(12)' : Aggradlng | Degrading, Static X

. Observations and Other Comments: Low flow environment at time of mvestlgatson concrete retammg wall along
bank downstream from end bent 2

James Howard L Date:

Reported by: 4/24/2009

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
B1 B2

NBL[ 32 Ft|-11.1 Ft

Con\parison of DSE to Hydraulics Unit theoretical scour:
The Geotechnical Engineering Unit agrees with the Hydraulic Unit's theoretical scour elevations as noted above.

| DSE determined by: (Z A,b W W,@/ Date;

- SOIL ANALYS!S RESULTS FROM CHANNEL BED AND BANK MATERIAL

7/22/2009

Bed or Bank Bed Bank ~ Bank
Sample No. S-1 SS-1. SS-2
Retained #4 0.1 0 ) 0
Passed #10] ~ 99.3 100 99.8
Passed #40 - 84.1 99.6 91
* Passed #200 .31 21.3 | 26
Coarse Sand|  38.8 24 . 315
Fine Sand 58.5 81.7 . 66.8
- Silt 2 10.8 1.7
Clay] 0 _ 51 0
"LL{ No Value No Value | No Value
-Pl} Non Plastic | Non Plastic | Non Plastic |
AASHTO[ A3(0). | A-=2-4(0) A-3(0)
" Station] 234+65 233+78 . 233+78
Offset 30LT 17 LT 17LT
Depth| 0.0-1.0 3.6-5.1 13.9-15.4

Template Revised 02/07/06



Particle Size Distribution Report

£ . g . £
1O T T [T T 1 i ﬁw ™7 T IR
N NG [ booajigin ] !
90 |t iy ‘ {_J_ \\: | ‘ L LT S S N D N
uE IR L (I R :
by T ]‘ i i O 1 ;
1] T s e TTTh bt i N+ tH i
IR IR 1l x\ Lo b |
2 L R (L IR e L ‘
b b il o P | P ! !
[ ' 1 t . : ! H 1
o L N U ' ol S N R U | '
W B0t et e e RO SRR RS 0 N -
4 Lol ) : | : ! ' g ! ;
i el b i " i o ; Pl
- o ol b N e |
z S D g T L O 1 B B
Q ; U i h [:;! S \ booa! : !
Y B . ot e S L (S ILE N1 S S B ;
o O i I R I | Dot
I b Co i Eh P i Dl ' . !
N T : | ! P : \ ; ; I
] I e i T T i T
R i T \ mpple SN |
| i .. L : AN ' | j -
R A R
10k H IRy i i" e
T I\ T Y U I s
: : i i : N i : ; i ;o
ol ¢ i Bl ’ i i i R — IHAER |
10 0.1 oT "GL 0.001
1 GRAIN SIZE - mm.
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Fine to Coarse SAND with Trace of Silt
3/8 100.0 ,
#4 99.9
#10 99.3 I
#20 95.6 Atterberg Limits
:260% 60.5 Coefficients
3.1 Dggp= 0.5375 Dgs= 0.4376 Dgo= 0.2479
#270 2.0 Dsg= 02087  Dap= 0.1491 Di5= 0.1115
Dig= 0.0987 Cy= 251 Cc= 091
Classification
USCS= SP AASHTO= A3
Remarks
ND = Not Determined
Spatula Method
. Specific Gravity is assume
(no specification provided)
Source of Sample: Channel Bed Depth: 0.0-1.0'

Sample Number: S-1

Date: 5/7/09

MACTEC Engineering and Consulting, Inc.

Raleigh, North Carolina

Project:

Client: NC DEPARTMENT OF TRANSPORTATION

Bridge on SR 1406 @ Station 234434

Project No:

6468092400

Figg_rg

Tested By: CS (Cert# 104-04-0504)(3

Checked By: MDC (Lab Manager)

Sheet 12

Particle Size Distribution Report

Specific Gravity is assumed
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GRAIN SIZE - mm.
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (Xx=NO) Gray-Brown Silty Fine to Coarse SAND with Trace of Clay &
#10 100.0 Organic Matter
#20 99.9
zég ggg Atterberg Limits
#200 21.3 PL= NP LL= NV Pi= NP
#270 15.9 Coefficients
Dgg= 0.2091 Dgs= 0.1920 Dgo= 0.1367
Dsg= 0.1204 Dag= 0.0903 Dy5= 0.0444
Dig= 0.0168 C,= 8.16 Cq= 3.56
10 u (o}
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
ND = Not Determined
Spatula Method

Source of Sample: Borin
Sample Number: SS-1

” (no specification provided)

g EB1-B NBL Depth: 3.6-5.1'

Date: 5/7/09

Raleigh, North Carolina

MACTEC Engineering and Consulting, Inc.

Client:
Project:

Project No:

6468092400

NC DEPARTMENT OF TRANSPORTATION
Bridge on SR 1406 @ Station 234+34

Figure

Tested By: CS (Cert# 104-04-0504) (X

Checked By: MDC (Lab Manager)
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Particle Size Distribution Report
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GRAIN SIZE - mm.
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) Gray, Fine to Coarse SAND with Trace of Silt
#4 100.0
#10 99.8
#2 i
#43 g?o Atterberg Limits
#60 68.4 PL= NP LL= NV Pl= NP
#200 2.6 Coefficients
#2170 L7 Dgg= 0.4107 Dgs= 0.3537 Deo= 02171
Dgo= 0.1859 D3p= 0.1368 Dig= 0.1052
D10= 00944 Cu= 2.30 Cc= 0.91
Classification
USCS= Sp AASHTO= A-3
Remarks
ND = Not Determined
Specific Gravity is assumed

* (no specification provided)

Source of Sample: Boring EB1-B NBL Depth: 13.9-15.4'
Sample Numbee: SS-2 £ P Date: 5/7/09

MACTEC Engineering and Consuiting, Inc. Client: NC DEPARTMENT OF TRANSPORTATION
Project: Bridge on SR 1406 @ Station 234+34

Raleigh, North Carolina

Project No: 6468092400 Figure

Tested By: CS (Cert# 104-04-0504) & Checked By: MDC (L.ab Manager)




SITE PHOTOS SHEET 14

Mactec Proj. No. 6468-09-2400 BRIDGE ON SR 1406 AT -L- STATION 234+34
NCDOT Project No. 35801.1.1 (U-3810)

View looking right to left of End Bent No. 1

i

wn

View looking right to left of Bent No. 1



SITE PHOTOS
Mactec Proj. No. 6468-09-2400

SHEET 15
BRIDGE ON SR 1406 AT -L- STATION 234+34
NCDOT Project No. 35801.1.1 (U-3810)

W ey

View IOOking rlgh to Ie Interio BentNo 2 (locatn Wter) |

o
2
R

" View looking right to left of End Bent No.
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DRAWN BY: R. RAHIE

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

DESCRIPTION

TITLE SHEET

LEGEND

SITE LOCATION/TOPO MAP (DWG | & 2)
BORING LOCATION PLAN (DWG 3)

STRUCTURE
SUBSURFACE INVESTIGATION

PROFILE 27.4 FT RT OF -L- (BWG 4 & 5)

BORING LOGS, CORE REPORTS, CORE PHOTOGRAPHS

PROJ. REFERENCE N0. 35801.1.1 (U-3810)

F.A. PROJ.STP-1406(4)

LAB SUMMARY TABLES
SCOUR REPORTS

COUNTY _ONSLOW

GRAIN SIZE CURVES

SITE PHOTOS

84+77 AND 234+34

PROJECT DESCRIPTION _BRIDGES ON SR 1406 AT -L- STATIONS

SITE DESCRIPTION __BRIDGE ON SR 1406 AT -L- STATION 84+77

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.

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 STATE PROJECT No. saxer SOTAL

N.C. 35801.1.1 1|24

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE

FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9I9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,

NOR THE FIELD BORING LOGS, ROCK CORES, OR SO 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 NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

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

For Letting

PERSONNEL

J. HOWARD

D. RHODES

D. WHITE

K. GUY
INVESTIGATED BY_MACTEC
CHECKED BY____ B. DEOBALD
susMiTTED BY_S. JOHNSON
DATE JULY 10, 2009
REVISED AUGUST 7, 2009

MACTEC ENGINEERING & CONSULTING, INC.
3301 ATLANTIC AVENUE
RALEIGH, NORTH CAROLINA 27604
{919) 876~0416

28888282




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE

INVES TIGATION

SOIL AND ROCK LEGEND,

TERMS,

SYMBOLS,

AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

3580111 2

SOIL_DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
"WELL_GRADED — INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARGE. HARD ROCK 15 NON—COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
SOL IS CONSIDERED 10 BE THE UNCONSOUDATED.  SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFGRM_— INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALUVIUM (ALLUV) — SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS TH, POORLY GRADED) SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS. AQUIFER — A WATER BEARING FORMATION OR STRATA.
100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 1206, ASTM °"'585> 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 IS OFTEN REPRESENTED BY A ZONE| . —
CLASSIFICATION S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAING OF WEATHERED ROCK. 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 ALLY DIVIDED AS Fi _
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR. ROCK MATERIALS ARE TYPICALLY SIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
R SIF, GOAY, SCTY LAY, MG Wi TERGRDOED R, SAD LAYERS, HORY PUSTG, A-7—6 SUBANCULAR. | SUBROUNDED. OR ROUNDED. ANGULAR WEATHERED NON—COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES o 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
, GRAY, \ UBANGULAR., SUBROUNDED, OR ROUNDE! 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 RYSTALLNE . TO COAR ETAMOREH R AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAGLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) ;] WOULD YIELD SPT REFUSAL F TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (S 35% PASSING #200) (> 35% PASSING fa00]  ORCANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. ) f.:?s:o 239:;2 cs;::«s];nsgr?uonpulc S— CALCAREOUS (CALC) ~ SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP A1 [A-3] A2 A-4]A-5[A6 AT A1, A :—;. :- COMPRESSIBILITY g%zc&&gw"f SEDIMENTARY ROCK THAT WOULD YELD SPT REFUSAL IF TESTED. ROCK TYPE %ﬁ% ~ ROCK FRAGMENTS MIXED WTH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. Azl A=3 -8, A- SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLUTE, SLATE, SANDSTONE, ETC. -
N MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 I COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD -
syMBoL AR HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED B oAkt OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIMDED BY TOTAL
(CP) SHELL BEDS, ETC. :
}x PassiNG ST PERCENTAGE OF MATERIAL WEATHERING DIKE — A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
#10 GRANULAR| gy | MUCK. GRANULAR  SILT — CLAY OTHER MATERA ROCKS OR CUTS MASSIVE ROCK.
# 40 51 N SolLS PEAT ORGANIC MATERIAL soiLs soiLs OTHER MATERIAL
#1200 15 M 25 wx|10 x| 35 ux|35 Mx|35 ux|3s Mx| 36 |36 Mn|35 Mnj36 MN sos TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1~ 10% FRESH 3‘}3&55 ??H é&;ﬁ{ﬁs FRCHT. FEW JONTS WAY SHOW SHGHT STANING. RocK RNGS tDER %%ﬁl;omiLANGLE AT WPIGH A STRATIM OR AXY PLANAR FEATURE 15 INCLINED. Frow mie
UTTLE ORGANIC MATTER 3- 5% 5-12% UTRE 10 ~ 20% ' '
QU LMY 40 x| 41 Meleo mx Jar MNLa wx |41 MNlao x| 41 BN s s MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35% VERY SLIGHT ~ ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) — THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX 6 MX NP 1O MX 10 MXI1 MN {11 MNTD MX |10 MX{1T MN {11 MN LTTLE OR HIGHLY HIGHLY ORGANIC >10% 520% HIGHLY 35% AND ABOVE (V s gngYé;is?rz LﬁNgRﬁ‘;%zﬁngc'MEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [ [ ] X B MX 112 MXi16 MX{No MX MODERATE " ~
bk AMOUNTS OF g’;,‘";g““ GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ——g};’ég REL:“FSE“;?f,ig’iﬁg?:ﬁ;ﬁgiﬁg";ﬂgﬂcﬁﬁe HAS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS. 1o, | o 1y OR CLAYEY SILTY CLAYEY ORGANIC AVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (su.) 1 INCH.  OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR '
OF MAKR - |GRAVEL D |G| GRAVEL AND SAND | SOLS | SOLS MATTER STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE — A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS Yy _ AFTER 24
MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT — ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN. RATING oW MOD. GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS FAREN
FAR TO PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MoD.) PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) — LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
Pl OF A—7-5 SUBGROUP. IS = LL - 30 ; Pi OF A-7~6 SUBGROUP IS> LL ~ 30 MODERATELY AL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAM.
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH FORMATION (FM.) ~ A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD | RANGE OF UNCONFINED - ot - (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK" SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY S vl IRy ROADWAY EMBANKMENT (RE) 5P 04T TEST BORING A {E_TESTED, WOULD YELD SPT REFUSAL JOINT ~ FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- vsT —— "
_ SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED _ -~
VERY LOOSE «“ AUGER B S - BULK SAMPLE (SEV) IN STRENGTH TO STRONG SO IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE ~ A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED 70
GENERALLY SOIL SYMBOL GER BORING TS LATERAL EXTENT.
GRANULAR LOOSE 47010 SS - SPUT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 10 70 30 N/A ARTIFICIAL FILL (AF) OTHER SAMPLE IE_JESTED, YIELDS SPT N VALUES > 100 BPF LENS — A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
— DENSE 30 TO 50 CORE BORING MOTTLED (MOT.) — IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
(NON—COHESIVE) THAN ROADWAY EMBANKMENT ‘<} VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT MOTTLED (MOT.)
ST ~ SHELBY TUBE
VERY DENSE >50 INFERRED SOIL BOUNDARY SAMPLE (VSEV)  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 u REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
SOFT 2 <025 O MONITORING WELL RS — ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, INTERVENING IMPERVIOUS STRATUM
ey MEDIUM STIFF 4 Ig ; 025 10 050 Z77s  INFERRED ROCK LINE PIEZOMETER B o O FABRIC RE - ~ ) .
SILT-CLAY 0.5 70 1.0 JAN RT — RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL — SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL STIFF 8 10 15 1102 Tt ALLUMAL SOIL BOUNDARY INSTALLATION SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 15 T0 30 270 4 ™ SLOPE INDICATOR SAMPLE T - - ROCK_QUALITY DESIGNATION (RGD) — A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25/025 DIP & DIP DIRECTION OF O Nstaiamon CBR — CALIFORNIA BEARING - ROCK_SEGMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR_GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O sPTN-vaE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROUTE (SAP.) ~ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
UsS. STD. SIEVE SIZE 410 40 80 200 270 i SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 0075 0.053 SILL -~ AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
Py — ABBREVIATIONS HARD ‘T’g"ogaggf‘::ggﬁgpgé&‘é‘f OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
Sotony. e G?A"gt SAND e SLT Ay AR — AUGER REFUSAL H. - HiGHLY - MOISTURE CONTENT WODERATELY  GAN BE SCRATEHED BY KIFE OR PICK.  GOUGES OR CROGVES 70 0.25 INGHES DEEP CAN BE o e o e
BLOR. COB. GR. (sL) cL. BT — BORING TERMINATED MED. ~ MEDIUM V = VERY - - -
(CSE. 50.) (F SD) el L — CLAY MICA. — MICACEOUS VST — VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED % POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
e s 3 20 025 005 0.008 CPT — CONE PENETRATION TEST MOD. ~ MODERATELY WEA. — WEATHERED BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) — NUMBER OF BLOWS (N OR BPF) OF
Size N 12 3 CSE. — COARSE NP — NON PLASTIC Y ~ UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
HARD CAN BE EXCAVATED IN SWALL CHIRS TO PEICES 1 INCH MAXMUM SI3E BY HARD BLOWS OF THE A 140 LB. HAMMER FALLUNG 30 INCHES REQUIRED T0 PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE — CORRELATION OF TERMS OMT — DILATOMETER TEST ORG. — ORGANIC 74~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SO VOSTURE SCALE LD MOISTURE DPT ~ DYNAMIC PENETRATION TEST  PMT - PRESSUREMETER TEST THAN 0.1 FOOT PER 80 ELOWS.
CATTERBERG. LMoY ity GUIDE FOR FIELD MOISTURE DESCRIPTION | e ~ VOID RATIO SAP. ~ SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
E L PNE <D, — SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK PONT. SMALL. THIN STRATA CORE_RECOVERY (SREC,) ~ TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL. - SLT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATIM AND EXPRESSED A5 A PERCENTAGE:
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC. ~ FRACTURED, FRACTURES ~ SLI. — SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK QUAUTY DESCRIBED BY
w_ | uouo umr FRAGS. — FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL O OR GREATER THAN 4 INCHES DIVDED BY THE
PLASTIC FINGERNAIL. TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO - -
oy PLASTC LT TYETT M) ATAN oPMUM oiSTURE EQUIPMENT USED _ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSOL (75, - SURFACE SOLS USUALLY CONTANNG GRGANIC MATTER
Pl
- OREL UNTS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING ey oM oD THICKNES BENCH MARK: NCDOT REBAR AND CAP STAMPED BL-16 LOCATED AT -BL-
oM OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE [ v ens AUTOMATIC  [] MANUAL Yoy WoE O AN 10 FEET THICKLY BEDDED 15 — 4 FEET STATION 86+35, 5.6 RT N
SL SHRINKAGE LMIT =] womes- 5 MODERATELY CLOSE 1 70,3 FEc THNLY SEDDED 16 - 15 FEET - ELEVATION: .05 FT.
- DRY = (D) REQUIRES ADDITIONAL WATER T T eest " CONTNUOUS FLIGHT AUGER CORE STZE: VEey cLosE T o b FEET THICKLY LAMINATED 0.008 ~ 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE K-5! [Z] & wotow aucers 5. THINLY LAMINATED < 0.008 FEET @@~ BOLD CIRCLE INDICATES TESTED SAMPLE
INDURATION
PLASTICITY CME—45C [2] Haro FaceD FnGer BiTs v FIAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY INDEX (Fl) ORY STRENGTH 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC 0-5 VERY LOW 1 ome-s5 TUNG.~CARBIDE INSERTS = FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT CASNG  [] W/ ADVANGER GENTLE BLOW BY HAVMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM ' HAND TOOLS:
HiGH PLASTIGITY o MORE HicH [C] rormsLE HOST TRICONE 2 T/8" STEEL TEETH [C] Post Hote piseer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
moon 3 1/8 s eew | [] wano auce BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR I 0 — ] sounons oo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW~BROWN, BLUE-GRAY). CORE EiT 0 DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. - |10- 0 - VANE SHEAR TEST EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.
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NCDOT BORE DOUBLE BRIDGE ON SR 1406 AT STA 84+77.GPJ NC_DOT.GDT 8/6/09

@ LL¥ BORELOG REPORT

Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 7

PROJECT NO. 35801.1.1

l ID. U-3810 l COUNTY Onslow I GEOLOGIST Howard, J. PROJECT NO. 35801.1.1 ID. U-3810 COUNTY Onslow GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft) | | SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. EB1-A EBL STATION 83+19 OFFSET 6ft RT ALIGNMENT -L- 0 HR. 7.7 BORING NO. EB1-A EBL STATION 83+19 OFFSET 6ft RT ALIGNMENT -L- 0 HR. 7.7
COLLARELEV. 11.9ft TOTAL DEPTH 99.6 ft NORTHING 376,755 EASTING 2,492,056 24 HR. 7.7 COLLARELEV. 11.9ft TOTAL DEPTH 99.6 ft NORTHING 376,755 EASTING 2,492,056 24 HR. 7.7
DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic
START DATE 04/15/09 COMP. DATE 04/16/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 04/15/09 COMP. DATE 04/16/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV) ELey |PEFETH cou \/ 0 SOIL AND ROCK DESCRIPTION E(‘-fgv ELEV DE(%T H ) SOIL AND ROCK DESCRIPTION
® 1 @ | ® Josi|osi|ost||0 25 50 75 100 | NO. | /ol G | eev. DEPTH (i) () 0.5ft | 0.5t | 0.5ft | |0 25 50 75 100/ | NO. |/voll &
15 | - I - T R R RO A B Match Line . —
J B -66.2 4 78.1 o0 Gray, silty, fine SAND (A-2-4) with trace of
119 T o0 [ 110 GROUND SURFACE 0g 1 A R A B _(1_2j SS5 | Sat clay and coarse sand
1 WOH| 1 4 +5. [ P B [V Roadway Embankment Fill: 4 I
0 93+ 26 L1499 _Tanand brown, sity, fine SAND (A-2-4) 20} | <70 + \
R S > > 3 M Tan, fine sandy, CLAY (A-6) with trace of -71.2 1 83.1 SR
T 3 t\ coarse sand and fine gravel + 6 11N SRR Yo Sat.
5 1 : LN s I A
4 L L U £ .1 N M -+
43 T 76 ] o ... h 4 NRE Alluvium: -76.2 | 88.1 A
4 W 1 [ SR 881 | W oo Brown, moderately organic, silty, fine to 4 10 13 18 e ¥31 [ I Sat.
4 \- .- coarse SAND (A-2-4) with trace of clay 10 -+ D RN
0 07 I 126 Yoo T T Fan-gray, fine fo coarse SAND (A3) with | |80 I TS
7 T 12, 5 3 I “ . se2 | sat trace of organic matter and silt -81.2 1 931 R I - R
4 .\7 . at. 1 13 | 28 | 62 s L e Sat.
E3 R i S __ud|es]| T i B o
=L 5 z 5 Sy Tan-gray, fine to coarse SAND (A-3) with -86.2 1 98.1 R N
1 . }11 S5-3 | Sat. | trace of silt I 10 | 15 | 2 e SS6 | Sat. [t g7v 996
T o 21.0 T B Boring Terminated at Elevation -87.7 ft in
20| 074 006 " T T T T T TRiverBendFormafion: | |20 I C gray silty fine sand.
I 418 |14 Y Sat. Gray, sy fine to ?g&i‘fz}yﬁ%ﬁ;ﬁg’ 1 - 1) Advanced 2:7/8"ticone oler to 9.
M 1 eet.
1 N DN fimestone layers T - 2) Set 9.0 feet of NW casing.
-15 157 276 AY A5 e o10] |95 4 L 3) Water with quickgel added used as
e Y Gray, silty, fine SAND (A-2-4) 1 i drilling fluid.
1 151 20 | 30 S Neso L Sat. T i 4) Approximate drilling fluid density 8.5
4 R ns L Ibs/gal.
4 : .\.\ . 100 1 L
20 | 07 306 < - - -~
S B N N 1 I I 1 sat. I [
1 LT 4 L
4 L. 4 L
25 T z -105 T -
-26.2 | 38.1 N RS 20 380 4 -
+ 4 5 25 C e - - Sat. Gray, silty, fine to coarse SAND (A-2-4) with 4 L
4 e /' D trace of friable to moderately indurated, 4 L
4 R G limestone and cemented sand layers + -
-30 1 / 80 e g20] |-110 1 N
-31.2 | 431 A Gray, silty, fine SAND (A-2-4) with trace of 4 -
+ 5 5 7 . .{1 - SS-4 | Sat. clay, coarse sand and shell fragments 4 R
| I N ws| 1 o
-36.2 | 48.1 [ 1 i
I 5 9 | 13 R Sat. 4 L
- . .l - et -
-40 T e 401 o s20) |mt20 T »
-41.2 | 53.1 I Gray, silty, fine SAND (A-2-4) 1 A
i 17 | 11| 12 . .+23. Sat. 1 B
45 I e -125 I o
-46.2 | 58.1 I 1 i
I 6 | 9 | 13 + i Sat. 1 i
-50 T ". ) -130 T »
-51.2 | 63.1 ‘| . 4 B
1 6 9 | 15 g2t Sat. 4 B
-55 I ) .’ ) -135 T N
-56.2 | 68.1 N O T 1 L
I 6 | 8 | 13 R R R Sat. 1 i
w| I -} 7] o
-61.2 | 73.1 T 1 B
I 5 8 | 12 - &20 Sat. 1 B
1 Sy 1 K
-65 T 1 770| |-145 T B




NCDOT BORE DOUBLE BRIDGE ON SR 1406 AT STA 84+77.GPJ NC_DOT.GDT 8/6/09

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8
Li¥ BORELOG REPORT

PROJECT NO. 35801.1.1 ' ID. U-3810 l COUNTY Onslow l GEOLOGIST Howard, J. PROJECT NO. 35801.1.1 ID. U-3810 COUNTY Onslow GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft) | | SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. B1-B EBL STATION 83+65 OFFSET 57ft RT ALIGNMENT -L- O HR. 0.6 BORING NO. B1-B EBL STATION 83+65 OFFSET 57it RT ALIGNMENT -L- 0 HR. 0.6
COLLARELEV. 5.1ft TOTAL DEPTH 85.0ft NORTHING 376,688 EASTING 2,492,069 24 HR. N/A COLLARELEV. 5.1ft TOTAL DEPTH 85.0 ft NORTHING 376,688 EASTING 2,492,069 24 HR. N/A
DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic
START DATE 04/16/09 COMP. DATE 04/17/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 04/16/09 COMP. DATE 04/17/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
B | ELEV PR VaE SOIL AND ROCK DESCRIPTION F | ELEv PR 0 SOIL AND ROCK DESCRIPTION
{f) 0.5ft | 0.5 | 0.5t | |0 25 50 75 100| | NO. |/wvoil 6 | ELev. @ DEPTH (1) (f) 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100} | NO. |/voll &
10 | I (N I I IO e B Match Line I B T B
1 1 N Gray to dark gray, silty, fine SAND (A-2-4)
4 + N with trace of clay (continued)
T -73.4 + 785 B O T e
5 51 T 00 — 5.1 GROUND SURFACE 00| | 75 T 6 8 | 13 st '\.21~ RS EEEEER R B RN Sat.
T 1 [WOH] 1 *1. o —N—] Alluvium: T -
1 o Brown to tan, silty, fine to coarse SAND 1 \\
16 4 35 | (A-2-4) with trace of organic matter 78.4 4 835 B R N N
o T 1 5 ) &4. . Sat, 80 T 2 1 22 | 29 I .\,’51 T Sat. 850
T T T B Boring Terminated at Elevation -79.9 ft in
1 I .. 1 B gray to dark gray silty fine sand.
2L o 85 - 1 i 1) Advanced 2-7/8" tricone roller to 83.5
5 I T2 e Sat. 85 I o feet '
4 | 4 L 2) Set 4.5 feet of NW casing.
4 l. P 4 L 3) Water with quickgel added used as
-84 4 135 | IS B R . Lg""‘“""ﬁi%(ﬁ&ﬁ&ﬁéﬁ?ﬁ‘““‘“ﬁg 1 B . dril!iqgly.ﬂuig‘ o donsi
-10 I 1831 1 14 T Lzs R R Sat. Light gray, silty, fine to coarse SAND (A-2-4) -90 T N 4 Approx«matelggllér;? Lid density 8.5
1 . _/' with trace to little friable to moderately 1 B )
1 - indurated, limestone layers 4 B
-134 4 185 SRR 4 »
15 :: 5 7 8 SN YT EEREE RN BN ce e Sat. 95 1 -
\
1 A 89 ____ 20 I N
184 1 235 CUUN DDy Gray, silty, ﬁnetocoars?SAND (A-2-4) with 1 B
. . t f shell 1t
20 1 ) 11 16 ... %27. I N Sat. race of shell fragments 100 I -
<
-+ (S N ER L
1 C N 1 L
234 + 285 --.-\\--- 4 -
25 1 19 29 36 Sl Tees | Sat. 105 .: :-
7
- ./. =N -
284 1 335 ,/. . 279 330 T N
R 5 120 [ 23 D R of ERE Light Gray, silty, fine to coarse SAND (A-2-4) 1 N
-30 4 P43 Sat. with trace friable to moderately indurated -110 A1 N
4 N e limestone layers T i
I L7 e _ . __ 370 I _
334 1 385 2 (R R R Gray, silty, fine SAND (A-2-4) with trace shell 1 R
N 5 5 5 PN R R E fragments 1 C
.35 T ¢‘10 Sat. 115 I C
I S 9 ___________ 420 I C
384 1 435 A D R R R Gray to dark gray, silty, fine SAND (A-2-4) T i
T 5 6 8 . ¥ A O T with trace of clay T C
-40 1 ' 14 Sat. -120 I o
4 - 4 L
-434 + 485 : + =
45 I 4 6 7 S R R Sat. 125 I r
\ -
i SN I _
-484 1 535 e (e 1 -
50 I R i 5 R sat aw| T o
+ /- 4 -
4 /- - + L
-53.4 + 585 S L o T i
.55 I 8 8 12 c 'Q’g; R B SS-11| Sat. 135 I "
]
I ! I i
584 1 635 RNUNREE N EDEREDRE I A I i
-60 T 6 9 12 *21 Sat. -140 I =
-+ . I o+ -
634 4 685 .../. I i
65 _.: 6 6 9 B R R B Sat. 145 T N
4 R A 1 R
+ Y 1 B
-684 4 73.5 of - - + -
-70 1 3 | 416 o ||t Sat. -150 T -




SHEET 9

W NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

NCDOT BORE DOUBLE BRIDGE ON SR 1408 AT STA 84+77.GPJ NC_DOT.GDT 8/6/09

PROJECT NO. 35801.1.1 | ID. U-3810 | COUNTY Onslow I GEOLOGIST Howard, J. PROJECT NO. 35801.1.1 ID. U-3810 COUNTY Onslow GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft) | | SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. B2-A EBL STATION 84+18 OFFSET 1ftRT ALIGNMENT -L- 0 HR. 8.1 BORING NO. B2-A EBL STATION 84+18 OFFSET 1ftRT ALIGNMENT -L- O HR. 8.1
COLLARELEV. 1291t TOTAL DEPTH 90.0 ft NORTHING 376,708 EASTING 2,492,143 24 HR. 10.8 | | COLLARELEV. 129 ft TOTAL DEPTH 90.0 ft NORTHING 376,708 EASTING 2,492,143 24 HR. 10.8
DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic
START DATE 04/21/09 COMP. DATE 04/21/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 04/21/09 COMP. DATE 04/21/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE OW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E('—ﬁE)V ELEV DE«'?)T H_2 S o0 v 0 SOIL AND ROCK DESCRIPTION E(Lfg" ELEV DE(%TH FRFOO 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5f | 0.5ft | |0 25 50 75 100] | NO. | /moil ¢ | Eev. @ DEPTH (1) (ft) 0.5t | 0.5ft | 0.5ft | [0 25 50 78 10| | NO. |/moll 6
15 | N 1 __ésga__ﬁn_ I R e B Match Line | R N N
1 LB VT T T " " Gray, sity, fine SAND (A-2-4) (continued) |
129 T 00 12.9 GROUND SURFACE 04 T 517 [10]| @i Sat. y, sitty (A-2-4) (i )
iR 1 [WOH} 1 *1. o M =L Roadway Embankment Fill: 4 I A
4 ... £ Tan and brown, silty, fine SAND (A-2-4) with 4 R N
10 + | Lfga9e _ _ _ _twaceorganicmater 800 |70} g56L g35 #
8.9 1 4.0 w1 - " - Gray, fine sandy, silty CLAY (A-7-6) T 345 ‘\9 - Sat.
I 2 N -1 I A
4 .. Alluvium: +4 . \ .
5 1 ] \/ Dark brown and tan, silty, fine SAND (A-2-4) 75 | 2561 885 A\
; ! X . Y
3.9 9.0 - - with trace of organic matter =S T 0113 AN
£ WOH 1 1 o2 - Sat. 923 Sat. P4 . - % |
4 .. \ 2 4 L Boring Terminated at Elevation -77.1 ft in
4 i . +4 L gray silty fine sand.
0 I | -80 uE -
-1.1 14.0 i, . 4 = 1) Advanced 3-7/8" tricone roller to 88.5
1 1 1 2 &3 - Sat. 4 = feet.
1 - - 4 o 2) Set 4.0 feet of 4 inch casing.
+ I + = 3) Advanced HQ core barrel from 25.5 to
61 T 190 S — GrareresdCampEibmeE — 2 ] T n 455 fect.
-b. . - . natirerential oastai ain Deposit: - - i i
+ 3 (8 |12 - ‘20 Sat. Brown, fine to coarse SAND (A-3) with trace 1 K 3) Water W"Zg“l‘i':g%ﬂi idded used as
4 . of organic matter < - ; i i ;
10 4 . 1—-! \ Rig Chatter at 21.7 feet 217 90 + B K Approxnmatelggllgr;% fluid density 8.5
4147T 240 I River Bend Formation: - B
. - 5 = 5 ot Gray, silty, fine to coarse SAND (A-2-4) with T -
+ - +16 Sat. trace of friable to moderately indurated, thinly T -
T T bedded, limestone layers T B
15 I 1 -95 I o
e - .‘ - - - -
-17.6 T 30.5 : ‘I . 76 ______ 308 T -
T 4 6 11 iy S Sat. Gray, silty, fine SAND (A-2-4) with trace of T -
-20 I TN shell fragments -100 I o
1 \.\.\. . .. 1 i
-226 T 855 s - T -
i Bl D e Sat. T [
-25 1 . -105 1 L
<
-+ . e N \. - -
276 T 405 R B R A T -
¥ 3 | 6 (o404l | - |- ] Sat. 286 o __ 415 T N
-30 T oo 00099 Gray, silty, fine to coarse SAND (A-2-4) with -110 T B
T P trace to little friable to moderately indurated, 43.9 T —
w6 I 455 D D b I __ thinly bedded, sandy moldic imestone ™=~ | T -
. : . o e S }.&2":/‘_ - sat Gray, silty, fine SAND (A-2-4) T -
.35 1T , -115 ne -
7
-+ . / . e -
-t / P - -
. /. . -t -
-40 | -40.0 T 52.9 . -120 =T -
4 8 9 10 RN ,’19 Sat. 4 R
I Sk I Z
-45 | -45.0 T 57.9 o ,' -125 T =
-+ 5 7 10 . . ‘17 . Sat. -+ =
- . e = \. - <4 -
I D I i
50| 506-F 635 \\ 130 -+ —
T 5 |10 | 13 *ges Sat. I B
1 S 1 [
25| 556685 ,1 -135 T a
I S8 J#10 Sat I -
1 1 1 B
80 ] 606+ 735 ; 140 -+ -
T 518 [ 10| & > Sat. I X
1 S 1 L
65 T ! -145 T i




NCDOT GEOTECHNICAL ENGINEERING UNIT

NCDOT CORE SINGLE BRIDGE ON SR 1406 AT STA 84+77.GPJ NC_DOT.GDT 8/6/09

== = NCDOT Proj. No. .1(U-
PROJECTNO. 35801.1.1  |ID. U-3810 ; | COUNTY Onslow | GEOLOGIST Howard, J. OT Proj. No. 35801.1 19{3 3?:%)
SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft) nee

Bridge on SR 1406 at -L- Station 84477
BORING NO. B2-A EBL STATION 84+18 OFFSET 1ftRT ALIGNMENT -L- O0HR. 8.1 B2-A EBL
COLLARELEV. 12.9ft TOTAL DEPTH 90.0 ft NORTHING 376,708 EASTING 2,492,143 24HR. 108 Box1ofti Depth: 285 - 4551t
O
DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic |
START DATE 04/21/09 COMP. DATE 04/21/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
CORE SIZE HQ TOTALRUN 15.61t DRILLER Rhodes, D.
RUN DRILL RUN STRATA L
E&E)V ELEV u%r:)m '?}t’)“ RATE [FECTFRAD S REC R0 o DESCRIPTION AND REMARKS
() (Minfft) | 5% | % : (o., v | Gl eV () DEPTH (f)
-12.6 Begin Coring @ 25.5 ft
<126 205 1 50 [ 0:15/1.0 | (0.3) | NA River Bend Formation:
15 T 0:15/1.0 | 6% Gray, silty, fine to coarse SAND (A-2-4) with trace of friable to moderately
T 871 g; } 8 indurated, thinly bedded, limestone layers
176 + 305 0:15/1.0 305
191 T 320 N=17 Gray, silty, fine SAND (A-2-4) with trace of shell fragments
-20 L 35 | 0:15/1.0 | (0.0) | NA
Foo | |5ms|™
226 1 355 0:07/05
241 1 370 N=52
-25 n 35 | 0:15/1.0 { (0.0) | NA
I
-27.6 T 405 0:10/0.5
-20.0 1 419 =100/0.9
-30 T 36 | 1115/1.0 | (1.3) | NA
I onarg | &% ©0 Gray, Sity, fine SAND (A-2-4
4 . . A ray, silty, fine -2~
-326 T 455 00706 0%) y, silty. )
I N=42
-35 I
-40 I
T N=19
-45 I
T N=17
-50 T
: N=23
-55 I
+ N=19
0| I
1 N=18
-85 I
I N=17
-70 I
I N=9
s | I
1 N=23 : 90.0
1 T T T T "Boring Terminated at Elevation -77.1 Tt in gray sitty fine sand. |
-80 I » 1) Advanced 3-7/8" tricone roller to 88.5 feet.
+ - 2) Set 4.0 feet of 4 inch casing.
+ - 3) Advanced HQ core barre! from 25.5 to 45.5 feet.
+ o 3) Water with quickgel added used as drilling fluid.
.85 -+ o 4) Approximate drilling fluid density 8.5 lbs/gal.
w0l I -




Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 11

BORELOG REPORT

NCDOT BORE DOUBLE BRIDGE ON SR 1406 AT STA 84+77.GPJ NC_DOT.GDT 8/6/09

PROJECT NO. 35801.1.1 I ID. U-3810 ] COUNTY Onslow ! GEOLOGIST Howard, J. PROJECT NO. 35801.1.1 ID. U-3810 COUNTY Onslow GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft) | | SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. B3-B EBL STATION 84+71 OFFSET 42ft RT ALIGNMENT -L- 0 HR. 3.1 BORING NO. B3-B EBL STATION 84+71 OFFSET 42ft RT ALIGNMENT -L- O HR. 3.1
COLLARELEV. 104 ft TOTAL DEPTH 84.5ft NORTHING 376,645 EASTING 2,492,168 24 HR. 3.3| | COLLARELEV. 104 ft TOTAL DEPTH 84.5 ft NORTHING 376,645 EASTING 2,492,168 24 HR. 3.3
DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic
START DATE 04/22/09 COMP. DATE 04/22/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 04/22/09 COMP. DATE 04/22/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lff)" ELEV DE(Z)TH v 0 SOIL AND ROCK DESCRIPTION E};gv ELEV DE(fF;)T H ) SOIL AND ROCK DESCRIPTION
15 | | 6 _ { . _1_ 4 I Match Line . ]
+ 4 cey y .. . Gray, silty, fine SAND (A-2-4) (continued)
+ -67.6 T 78.0 SRRV I -
1 = 2 AT i
40 |_104 + 00 GROUND SURFACE 0o | 7o + s 8 . -‘13-\ .. Sat. -
-T 1 2 3 '5 M Artificial Fill: T < 08 e 819]
T ? . Black and gray, silty, fine SAND (A-2-4) T NS d - Gray, silty, fine SAND (A-2-4) with trace of
T 1 AA -72.6 T 83.0 D R N - cemented sand layers
o1 L as L. =+ 3 51 78 R N N <gos sat. [ Las 845
5 1 2 3 3 | Lés w -75 L | Boring Terminated at Elevation -74.1 ft in
-+ i{- 70 4 n gray silty fine sand.
24 T 80 S IR IEUNEIT IS B BN B < T 1 - .
T 1 1 1 5 Sat. Gray, silty, fine SAND (A-2-4) T - 1) Advanced .2-7/?e ettncone roilgr t0 83.0
0 -+ -80 -+ - 2) Set 9.0 feet of NW casing.
+ [N A6 120 + o 3) Water with quickgel added used as
26 1 130 [ Tan-brown, silty, fine SAND (A-2-4) with T - ~ dilling fiuid. .
T 2 1 4 *5‘ Sat. trace of organic matter T o 4) Approximate drilling fluid density 8.5
-5 I ) -85 I - Ibs/gal.
-+ { . % X U 1 | + -
-7.6 T 18.0 - o000l Brown-gray, fine to coarse SAND (A-3) with T B
T 6 3 2 ‘5‘ Sat. [peed trace of silt T -
-10 I Hl 533 -90 T -
|
T = - River Bend Formation: T B
-12.6 1 23.0 - Light gray, silty, fine to coarse SAND (A-2-4) T i
T 5 5 10 T 15 Sat. with trace of friable to moderately indurated T i
15 T TN limestone layers -95 T N
e . . . ~\\- . e . .—‘—‘-——-——_‘_‘—_-—-———‘—__—_QAQ -~ -l
-17.6 + 28.0 A B W Gray, silty, fine SAND (A-2-4) with trace of T ™
T 10 15 19 AR 33 g Sat. shell fragments T r
-20 4 NG -100 I L
N
+4 RN 4 L
-22.6 T 33.0 SN T -
¥ 6| 24 | 35 o5 Sat. I -
25 I A a0 T o
/]
T 7 28 e e e e e e 870 T -
-27.6 T 38.0 R R Gray, silty, fine SAND (A-2-4) with trace to T I
T 7 13 22 R “/3_;) - Sat. little friable to moderately indurated limestone T 3
30 I S B | layers wol 12l T o
+ . { e 77 Gray, silly, fine SAND (A-2-4) with frace of | T r
-32.6 + 43.0 ke shell fragments T r
+ 23 |22 | 12 -#34‘ . Sat. T -
35 I T ais| T o
e o -’I. - . -—_—.-———_—_________-4_772 -+ b
-37.6 T 48.0 1000 Gray, silty, fine SAND (A-2-4) T 3
T 8 15 15 ,3(') s Sat. - T o
-40 I / o 120 I C
-42.6 T 530 SRR B - + -
T B8 [ 1 T (L Sat. [T I X
w5 | T "(\ o a5 I o
-476 + 580 AN C 1 :
I 5 1 15 | 19 W34 Sat. B 1 B
-50 I / N -130 T »
4 .. //. . R 1 B
-52.6 T 63.0 .- .- - + |
T [s[°[™ X e I 5
-55 I h o -135 I n
~+ - I. - b -+ -~
-57.6 T 68.0 RV RN - T -
1 A I I Y Sat. gl 1 Z
-60 T A o -140 71 =
4 A L 4 L
626 1 73.0 SN - + -
T 5 | 5 | 28 ‘s Sat. [iH] i i
-65 / -145




S

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 12

PROJECTNO. 3580111  |ID. U-3810 | COUNTY Onslow | GEOLOGIST Howard, J.

SITE DESCRIPTION _Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. B4-A EBL STATION 85+17 OFFSET CL ALIGNMENT -L- OHR. 33
COLLARELEV. 1321t TOTAL DEPTH 90.3 ft NORTHING 376,658 EASTING 2,492,228 24HR. 114

PROJECT NO. 35801.1.1 ] ID. U-3810 COUNTY Onslow GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. B4-A EBL STATION 85+17 OFFSET CL ALIGNMENT -L- O HR. 3.3
COLLARELEV. 13.2ft TOTAL DEPTH 90.3 ft NORTHING 376,658 EASTING 2,492,228 24 HR. 114

DRILL MACHINE CME 45C

DRILL METHOD Mud rotary

HAMMER TYPE Automatic

DRILL MACHINE CME 45C

DRILL METHOD Mud rotary

HAMMER TYPE Automatic

NCDOT BORE DOUBLE BRIDGE ON SR 1406 AT STA 84+77.GPJ NC_DOT.GDT 8/6/09

START DATE 04/22/09 COMP. DATE 04/23/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 04/22/09 COMP. DATE 04/23/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(‘;SV ELEV DE&T H v 0 SOIL AND ROCK DESCRIPTION E'(-ff)v ELEV DE(%T H o SOIL AND ROCK DESCRIPTION
15 | = I << R P AU A Match Line
B8 788 N R B " Grav. siltv. fine SAND (A-2-4) (continued) |
13.2 T 0.0 13.2 GROUND SURFACE 0.0 s 5 19 33 P ‘4052 .. Sat. Gray, silty, fine SAND (A-2-4) (continued)
T 1 |WOH| 1 *{ i M Roadway Embankment Fill: T I IRt IR
T : Lt Orange-tan, silty, fine SAND (A-2-4) with T - P2l I %8s . 820
10 A4 \ N/ | trace organic matter -70 1 +7 o Gray, fine sandy, SILT (A-4) with little clay
92 T 40 v 706 1 838 7 and trace of coarse sand
T 2 2713 .. w IL__ T 41 4| 4 ‘o 85-12 | 13%
T - L[ T : \‘ : T38 o 8T
1 i b 52 8ol | - + SN P
5 44 -+ 88 Il _________ PR ittt 75 756 888 \\ Gray, silty, fine SAND (A-2-4)
T 1212 e Sat, Brown-gray to brown, silty fine SAND (A-2-4) T 27 |12 . .ei9 Sat. 0.3
1 - v with trace of organic matter 1 N Boring Terminated at Elevation -77.1 ft in
+ - 4 n gray silty fine sand.
O | 06138 I -80 I -
N L. +4 2 1) Advanced 2-7/8" tricone roller to 88.8
T 3 2 2 & Sat. 1 - feet.
4 A + o 2) Set 14.0 feet of NW casing.
5 + -\ -85 + = 3) Water with quickgel added used as
-5.6 —1 18.8 X -+ - drilling fluid.
T 5 6 7 S GO Sat. + r 4) Approximate drilling fluid density 8.5
4 . .*13. + u lbs/gal.
I S 1 .
-10 , 08 e e e . 2800 ] 00
-10.6 T 23.8 IT‘ - River Bend Formation: T N
T 1 4 3 Y Sat. Light Gray, silty, fine to coarse SAND (A-2-4) I N
1 A with trace to little friable to moderately 1 L
1 N N indurated limestone layers 1 B
18 ] 156 288 N = + -
T 14 14 14 ¥28 - Sat. T -
4 e 4 L
-20 T o 198 e 330] | -100 T -
-20.6 1 33.8 — f — — Gray, silty, fine SAND (A-2-4) with trace of T N
T 8 9 12 o ‘21 R I Sat. shell fragments 1 L
~
3 - - A < .\ - . . -t -
) + A i 4 L
25 | 9561388 > 105 T -
¥ 20 | 34 | 47 T Y Sat. I -
1 N s I C
-30 T A Gray, silty, fine to coarse SAND (A-2-4) with -110 1 -
-30.6 -+ 438 Y trace of friable to moderately indurated 1 K
i 18 | 42 27 R Y - Sat. limestone layers 1 L
- 828 489
T / P o Gray, silty, fine SAND (A-2-4) T -
35 | 356488 PR 115 -T —
T a5 [8 ‘o5 ] Sat. I -
4 S\ 4 L
-40 T -\ -120 T B
-40.6 + 53.8 Y - -
T 5 | 7 |15 e )22: : Sat. I I
I N I i
45 | 4561 588 II -125 I 8
T 4 7 10 i :?1'7 Sat. I L
I b I -
S0 506638 ‘\ 130 -+ -
¥ 9 | 10 | 10 = Sat. I X
4 . ?' . 4 -
%5 5561688 " 185 -+ =
T 6 9 13 i Sat. I I
4 . : . 4 =
0 | 606t 738 } -140 T C
T 6 | 913 N Sat. I I
4 .. \.\.\. . + -
-65 T A -145 T i




@ 6 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 13
[1¥ BORELOG REPORT

NCDOT BORE DOUBLE BRIDGE ON SR 1406 AT STA 84+77.GPJ NC_DOT.GDT 8/6/09

PROJECT NO. 35801.1.1 l ID. U-3810 l COUNTY Onslow [GEOLOGIST Howard, J. PROJECT NO. 35801.1.1 ID. U-3810 COUNTY Onslow GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)| | SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. B5-B EBL STATION 85+49 OFFSET 39ft RT ALIGNMENT -L- O HR. 7.4 | BORING NO. B5-B EBL STATION 85+49 OFFSET 39ft RT ALIGNMENT -L- 0 HR. 7.4
COLLARELEV. 57 ft TOTAL DEPTH 85.0 1t NORTHING 376,607 EASTING 2,492,236 24 HR. N/A| | COLLARELEV. 5.7 ft TOTAL DEPTH 85.0 ft NORTHING 376,607 EASTING 2,492,236 24 HR. N/A
DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic
START DATE 04/23/09 COMP. DATE 04/24/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 48.3 {t START DATE 04/23/09 COMP. DATE 04/24/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 48.3 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FO SAMP. L
E(Lfgv ELEV DE(%T H v ) SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE«F;)T H ot 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5f | O 25 50 75 100 | NO. | /woll & | eev.m DEPTH (ft) {t) 0.5t | 0.5ft | 0.5t | |0 25 50 75 100 | NO. | Avoll 6
10 | I (D R M R e Match Line I N I
+4 1 N Gray, silty, fine SAND (A-2-4) (continued)
:: -72.8 :: 78.5 j
57 1 00 GROUND SURFACE 0. 1 3147 .« Sat
5 I i T |WoH[ §; M Alluvium: 75 -+ N
1 S e T Brown, silty, fine to coarse SAND (A-2-4) -+ -\
22 T 35 (IR BRI BN B with trace of organic matter -77.8 T 835 © A
1 T 1 WOH e DD w 1 B [ 2 [ # || Vel LoD Sat. 85.0
0 -+ -80 4 - Boring Terminated at Elevation -79.3 ft in
4 1. . Y/ + - gray silty fine sand.
28 T 85 b - T r L
T 1 5 5 *4: Sat T - 1) Advanced 2‘7/?e ettrlcone roller to 83.5
5 T 1 12.0 £ T - 2) Set 20.0 feet of NW casing.
78 1135 A —__——_Gra—\gl-’!-)-ro—vVnTsi-l_t} ,'—f'iﬁé'ﬁr\'ﬁ')—@:f-a?)_——‘—q T N 3) Waterwntrégltéfg%ﬁli:dded used as
T 3 3 6 '\'9' Sat. T B 4) Approximate drilling fluid density 8.5
-10 1 ¥ -90 I r Ibs/gal.
1 L M3 7 1 L
-128 T 185 = River Bend Formation: + i
=+ 3 3 5 B T R P Sat Gray, silty, fine SAND (A-2-4) with trace + -
15 + &ML e at. friable to moderately indurated limestone 95 + -
T X layers and trace of shell fragments -+ -
4 \- 4 L
-17.8 T 235 TN T i
=+ = 17 3 Sat. + s
2 1 Lo .\24\.\. N I I a o0 1 3
4 LoNd - 4 R
22.8 T 285 SIS Y e e o 280 T r
3 D I T T s Gray, silty, fine SAND (A-2-4) with trace of + -
25 + 20 | 27 | 46 S I .. Sat. shell fragments 105 + =
T B .//. . 263 32y T -
278 T 335 D AR P2 Gray, silty, fine to coarse SAND (A-2-4) with + -
B S ) 12 3 T R SRR I s trace to little friable to moderately indurated + o
30 1 R ..4:1\. R at. limestone layers 140 + -
T PP P N N T n
'32.8 E o 38.5 « e o - e = . - » e e \\-\:\. g -
= 55 17464 A I R S Sat. T -
-35 I S IRl I TPk 2 &3 ol le1ts I o
4 . - Ay Gray, silty, fine SAND (A-2-4) + B
-37.8 T 435 T T r
uE 5 3 T B e I sat. T -
40 T ...?19.... a 120 T -
-42.8 T 485 o L b s et e o e e e e e e : 48.3 T i
T 60/0.1 s 'l—""‘_—"——"‘-““"eol 19 Sat. C.=43.0_/\ Indurated, thinly bedded, gray, limestone /\__487/ T -
-45 T C ';' R R B Gray, silty, fine SAND (A-2-4) -125 T N
-+ I g -
-47.8 T 535 | T B
T 5 7 10 Sat. T -
- S U R R B ) aw| T o
4 Y 4 L
-52.8 T 585 I DR D D T i
=+ T 3 Sat. 4 -
-55 I BN ARRRl RERES RERE ) a5 T o
4 P 4 3
-57.8 T 63.5 ‘/ T B
T 6 6 10 Sat. T :
60 .:: ..1'16.... a 140 _.: -
4 ‘ 4 =
-62.8 T 68.5 b RS R B T i
T 4 7 8 Sat. T B
-65 1 ”+15 @ -145 T N
L | 1 L
-67.8 T 735 sl 1 i
I A sat I [
-70 -150




NCDOT BORE DOUBLE BRIDGE ON SR 1406 AT STA 84+77.GPJ NC_DOT.GDT 8/6/09

W NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 14
BORELOG REPORT

PROJECT NO. 35801.1.1 l ID. U-3810 I COUNTY Onslow l GEOLOGIST Howard, J. PROJECT NO. 35801.1.1 ID. U-3810 COUNTY Onslow GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft) SITE DESCRIPTION Bridge on SR 1406 at Station 84+77 (MACTEC Project No. 6468-09-2400) GROUND WTR (ft)
BORING NO. EB2-A EBL STATION 86+31 OFFSET 1t RT ALIGNMENT -L- O HR. 18.7 BORING NO. EB2-A EBL STATION 86+31 OFFSET 1t RT ALIGNMENT -L- O HR. 13.7
COLLARELEV. 1371t TOTAL DEPTH 85.6 ft NORTHING 376,598 EASTING 2,492,326 24 HR. FIAD | | COLLARELEV. 13.7 t TOTAL DEPTH 85.6 {t NORTHING 376,598 EASTING 2,492,326 24 HR. FIAD
DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic DRILL MACHINE CME 45C DRILL METHOD Mud rotary HAMMER TYPE Automatic
START DATE 04/27/09 COMP. DATE 04/29/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 49.6 ft START DATE 04/27/09 COMP. DATE 04/29/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 49.6 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE(f;)T H v 0 SOIL AND ROCK DESCRIPTION E(Lff)v ELEV DE(f'?)T H 0 SOIL AND ROCK DESCRIPTION
M) 0.5 | 0.5ft | 0.5t | |0 25 g0 75 100 | NO. moll G| Eev. DEPTH (1) (M) O5ft | 0.5t | 05ft | |0 » 2 7 1001] NO. LAvoll g
15 | N I - T U e e Match Line I I Y B
137 4 0.0 [ 137 GROUND SURFACE 0.0 B L W e S BT B Sat Gray, silty, fine SAND (A-2-4) (continued)
1 21ty ks . M Roadway Embankment Fill: I 1@19 :
+ - t ] 07 Tan, silty, fine SAND (A-2-4) with trace of 40 + .. ll
+ \- 107 organic matter _ IEcie) B I + - -
10| 96 4 41 X = ™ Taigray, sity_fine to coarse SAND (A24) 70 704+ 841 f
+ 8 | 416 @0 | w t ; with trace of gravel 1 S| 8159 104 Sat 856
I I8 DU R AR SR L.':: L 1 R Boring Terminated at Elevation -71.9 ft in
1 N B 1 B gray silty fine sand.
5 | 46 4 o |- Alluvium 75 -1 L . .
+ 1 1 |WOH| §, - Tan-brown silty fine SAND (A-2-4) with trace + L 1) Advanced 2-7/8" or 3-7/8" tricone roller to
T k . of organic matter + L 84.1 feet. )
4 v 4 L 2) Set 14.0 feet of NW casing.
4 .. + L 3) Water with quickgel added used as
0 | 04 | 141 \ g = 4 L drilling fluid.
T 5 1 3 | 1 ¥4 . ss-7 — ~ Brown, silty, fine sandy CLAY (A-7-6) with | T - 4) Approximate drilling fluid density 8.5
T - — trace of coarse sand and little organic matter T " los/gal.
I b — Organic content = 7.8% T B )
5 T t - — 48 e 1BB| | -85 T B Other Samples:
-54 — 19.1 : 3 7 o " Brown, moderately organic, fine to coarse T — ST-1(156.3-17.3)
T *5: 858 | 50% (—1 ., sandy SILT (A-5) with trace of clay e T K
1 r. . feesk .\ _Organiccontent=109% _ _ ;== 1 B
+ - - 250 ol Undifferentiated Coastal Plain Deposits: + L
10 | 104 241 1 posel Dark gray, fine to coarse SAND (A-3) with -90 -+ N
+ 1 |WOHI 2 |4 - SS9 | Sat. [pesal trace of silt and clay + i
I 1. eessl 93 0 1 i
1 T . L River Bend Formation: 9% + -
15 | 1541 29.1 } - Gray, silty, fine to coarse SAND (A-2-4) with - -1 -
+ 2 1 3 &1 SS-10 | Sat. trace of shell fragments and clay + o
1 .\\: 83 320 1 N
20 | o4 1 " o Gray, silty, fine SAND (A-2-4) 100 I r
+ 3| 4| 5 o T e B BRI Sat. T -
i . \'\ I K
25 | 2541 39.1 5 18 -+ ~
4 9 12 17 « e e e ‘29 PR e o e o . s e Sat . :
4 TGN R 283 a2 1 L
1 R < Gray, silty, fine to coarse SAND (A-2-4) with 110 -+ o
80 | 3041 44.1 S~ trace to little friable to indurated limestone = -4 -
I SN IRl U D IR I a6 i sat. fayers I I
35 | 3541 491 + L =115 4 -
- - -35.9 49.6
T 20 180/0.0 D R U :,"?_E/Qﬁ? sat Y Indurated, thinly bedded, gray, limestone A0S T r
I t Gray, Sifty, fine SAND (A2-3) I -
1l [ 1 i
40 | 404 54.1 ' 120 T N
S 5 10 10 *20 Sat. + L
I I I C
45 | 454 ) 59.1 | -125 -+ L
1 4 7 10 .. .417 R R Sat. 4 :
-+ ‘ - -
50 | 5041 641 \‘ 30 1 g
1 B R N -l IS I, Sat I A
4 - \‘ . 1 L
55 | 554 69.1 i 35 1 5
+ 7 10 15 SRR Y B B Sat. + -
1 AR | IR R R I B
ik o 4 L
80 | 604 74.1 / =140 - L
I R IR B I D DR B B Sat. T [
1 | 1 Z
-65 1 -145




ZMACTEC

MACTEC ENGINEERING AND CONSULTING, INC.
‘ 3301 ATLANTIC AVENUE
RALEIGH, NORTH CAROLINA 27604

N.C.D.O.T./AASHTO CLASSIFICATIONS
REPORT ON SAMPLES OF: SOILS FOR QUALITY

MACTEC PROJECT NAME/ NUMBER: Bridge over Northeast Creek on SR 1406 located at Station 84+77
MACTEC Job No.: 6468-09-2400

~ COUNTY: Onslow

RECEIVED: 5/7/2009

NCDOT PROJ. NO.: 35801.1.1 (U-3810)
DATE SAMPLED: April 2009
SAMPLED FROM: EB1-B
SUBMITTED BY: MACTEC ENGINEERING AND CONSULTING, INC.

1992 STANDARD SPECIFICATIONS

OWNER: N.C.D.O.T.
REPORTED BY: MACTEC

Sheet 15

ZIMACTEC

MACTEC ENGINEERING AND CONSULTING, INC.
3301 ATLANTIC AVENUE
RALEIGH, NORTH CAROLINA 27604

N.C.D.O.T./AASHTO CLASSIFICATIONS
REPORT ON SAMPLES OF: SOILS FOR QUALITY

MACTEC PROJECT NAME/ NUMBER: Bridge over Northeast Creek on SR 1406 located at Station 84+77
MACTEC Job No.: 6468-09-2400

COUNTY: Onsiow

RECEIVED: 5/7/2009

NCDOT PROJ. NO.: 35801.1.1 (U-3810)
DATE SAMPLED: April 2009
SAMPLED FROM: EB2-B, B1-B, B4-C
SUBMITTED BY: MACTEC ENGINEERING AND CONSULTING, INC.

1992 STANDARD SPECIFICATIONS

OWNER: N.C.D.O.T.
REPORTED BY: MACTEC

TEST RESULTS

Lab Sample No. S$8-1 8S8-2 8S8-3 SS-4 SS-5 S8-6

Retained No. 4 Sieve (%) 0.0 1.6 1.2 0.1 0.0 0.0

Passing No. 10 Sieve (%) 99.9 97.6 96.7 99.7 100.0 100.0

Passing No. 40 Sieve (%) 97.7 96.2 84.4 99.1 99.8 99.9

Passing No 200 Sieve (%) 31.4 4.8 3.9 12.0 21.8 16.2

MINUS 2.00mm FRACTION

SOIL MORTAR - 100%

Coarse Sand (%) 5.3 13.2 374 3.4 3.0 0.3

Fine Sand (%) 704 83.0 59.3 85.9 77.2 86.5

Silt (%) 20.1 3.8 3.3 55 10.2 8.8

Clay (%) 4.1 0.0 0.0 5.2 9.6 4.4
Moisture Content (%) ND ND ND ND ND ND
Liquid Limit, L.L. 26 NV NV NV NV NV
Plasticity Index, P.l. 2 NP NP NP NP NP
AASHTO Classification A-2-4(0) A-3(0) A-3(0) A-2-4(0) A-2-4(0) A-2-4(0)
Organic Content (%) 5.5 1.4 ND ND ND ND
Boring No. EB1-AEBL | EB1-AEBL | EB1-AEBL | EB1-AEBL | EB1-AEBL | EB1-A EBL
Station 83+19 83+19 83+19 83+19 83+19 83+19
Offset 6 RT 6 RT 6 RT 6 RT 6 RT 6 RT
Alignment -L- -L- -L- -L- -L- -L-
Depth (FT) From 7.6 12.6 17.6 43.1 78.1 98.1

to 9.1 14.1 19.1 44.6 79.6 99.6

TEST RESULTS

Lab Sample No. S8-7 SS-8 SS-9 SS-10 SS8-11 S§S-12

Retained No. 4 Sieve (%) 0.0 0.0 0.0 0.6 0.0 0.0

Passing No. 10 Sieve (%) 100.0 100.0 100.0 98.5 100.0 100.0

Passing No. 40 Sieve (%) 98.2 68.8 97.6 92.0 99.8 99.8

Passing No. 200 Sieve (%) 66.3 38.2 7.7 25.0 12.2 41.2

MINUS 2.00mm FRACTION

SOIL MORTAR - 100%

Coarse Sand (%) 4.6 39.1 18.2 11.0 0.7 4.6

Fine Sand (%) 37.3 30.1 74.8 67.4 88.4 64.0

Silt (%) 24.0 20.8 4.7 13.2 8.3 19.1

Clay (%) 34.1 10.0 2.3 8.4 2.6 12.3
Moisture Content (%) 6.6 49.7 ND ND ND 125
Liquid Limit, L.L. 41 53 NV NV NV 19
Plasticity Index, P.l. 22 2 NP NP NP 3
AASHTO Classification A-7-6(12) A-5(0) A-3(0) A-2-4(0) A-2-4(0) A-4(0)
Organic Content (%) 7.8 19.9 ND ND ND ND
Boring No. EB2-AEBL | EB2-AEBL | EB2-AEBL | EB2-AEBL | B1-BEBL B4-A EBL
Station 86+31 86+31 86+31 86+31 83+65 85+17
Offset 1RT 1RT 1RT 1RT 57 RT 0
Alignment -L- -L- -L- -L- -L- -L-
Depth (FT) From 14.1 19.1 241 29.1 58.5 83.8

to 15.6 20.6 25.6 30.6 60.0 85.3

REMARKS: ND=Not Determined, NP=Non-Plastic, NV=No Value

Tested By Chana Savanapridi; Cert. No. 104-04-0504 @/wm /VAWWFKL

Signature

REMARKS: ND=Not Determined, NP=Non-Plastic, NV=No Value

7 1
Tested By Chana Savanapridi; Cert. No. 104-04-0504 @b&m //{) %WW/M

Signature
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Z/MACTEC

MACTEC ENGINEERING AND CONSULTING, INC.
3301 ATLANTIC AVENUE
RALEIGH, NORTH CAROLINA 27604

N.C.D.O.T./AASHTO CLASSIFICATIONS
REPORT ON SAMPLES OF: SOILS FOR QUALITY

MACTEC PROJECT NAME/ NUMBER: Bridge over Northeast Creek on SR 1406 located at Station 84+77
MACTEC Job No.: 6468-09-2400
NCDOT PROJ. NO.: 35801.1.1 (U-3810) COUNTY: Onslow OWNER: N.C.D.O.T.
DATE SAMPLED: April 2009 RECEIVED: 5/7/2009 REPORTED BY: MACTEC
SAMPLED FROM: Channel Bed, EB2-B
SUBMITTED BY: MACTEC ENGINEERING AND CONSULTING, INC.
1992 STANDARD SPECIFICATIONS

TEST RESULTS
Lab Sample No. S-1 ST-1
Retained No 4 Sieve (%) 04 0.0
Passing No. 10 Sieve (%) 99.2 100.0
Passing No. 40 Sieve (%) 95.7 64.5
Passing No. 200 Sieve (%) 32.3 5.2
MINUS 2.00mm FRACTION
SOIL MORTAR - 100%
Coarse Sand (%) 11.2 5.2
Fine Sand (%) 61.2 38.0
Silt (%) 17.9 218
Clay (%) 9.7 35.0
Moisture Content (%) ND 37.9
Liquid Limit, L.L. 31 43
Plasticity Index, P.I. 8 23
AASHTO Classification A-2-4(0) A-7-6(13)
Dry Density pcf ND 62.1
P ksf ND 5.70
Ce ND 0.48
Boring No. Channel | EB2-A EBL
Station 85+75 86+31
Offset 9RT 1RT
- JAlignment -L- -L-
Depth (FT) From 0.0 15.3
to 1.0 17.3

REMARKS: ND=Not Determined, NP=Non-Plastic, NV=No Value

'\
Tested By Chana Savanapridi; Cert. No. 104-04-0504 Q&W/QWW%M

Signature




SHEET
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2\ NorTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT ’
SCOUR REPORT
WBS:  35801.1.1 TIP: U~3816 COUNTY: Onslow
DESCRIPTION(1): Bridge on SR 1406 over Northeast Creek (near Station 84+77)
 EXISTING BRIDGE
Information from: Field Inspection X Microfilm (reel ~ pos: . )

Other (explain)

Bridge No.: 118 Length: Apx 75' Total Bents: 3  Bents in Channel: __1

Foundation Type: Cored slab supported on concrete cap piles

Bents in Floodplain:

_2

EVIDENCE OF SCOUR(2)

Abutments or End Bent Slopes: Not apparent

interior Bents: Not apparent. Bed not visible through the water.

Channel Bed: No{ apparent. Bed not visible through the water.

- Channel Bank: Some cutting of banks under bndge Banks mostly vegetated up and down stream and are
apparently stable. .

~EXISTING SCOUR PROTECTION
Type(3): Rip rap

- Extent(4): Across entire width of embankment at both end bents.

Effectiveness(5): Mostly effective.

" Obstructions(6): None

INSTRUCTIONS

1 ' Describe the specific site's location, including route number and body of water crossed.

2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

3 Note existing scour protection (e.g. rip rap). '

4 - Describe extent of existing scour protection.

5 Describe whether or not the.scour protection appears to be working.

6 Note obstructions such as dams, fallen trees, debris at bents, etc.

7 Describe the channel bed material based on observation and/or samples. lnclude any lab resuits with report

8 Describe the channel bank material based on observation and/or samples. Include any lab results with report.

9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).

.10 Determine the approximate floodplain width from field observation or a topographic map.
11 Describe the material covering the floodplain (e.g. grass, trees, crops).
12 Use professional judgement to specify if the stream is degrading, aggrading, or static.
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).
14 Give the design scour elevation (DSE) expected over the life of the bridge (approx.,100 years). This
" elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydrauhcs

Unit theoritical scour.and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

DESIGN INFORMATION

Channel Bed Material(7): Silty, fine to coarse sand

“Channel Bank Material(8): Silty, fine to coarse sand

Channel Bank Cover(9): Grasses and bushes

Floodplain Width(10): 500 feet

Floodplain Cover(11): Grasses, bushes, small to large trees

Stream is(12):' Aggrading _ Degrading ~Static X

Channel Migration Tendency(13): Not apparent. Minor deposition of sediment.in bed at location of proposed bridge

Observations and Other Comments: Low flow environment at time of investigation, proposed bridge is located

in. grass-covered utility easement

James Howard ' Date: 4/27/2009

Reported by:

DESIGN SCOUR ELEVATIONS(14) \ Feet X Meters

- BENTS . :
B1 B2 B3 B4 B5

-7.9 -8.8 -8.1 -8.5 | -11.3

Comparison of DSE to Hydraulics Unit theoretical scour:
The Geotechnical Engineering Unit agrees with the theoretical scour elevations for Bents 3 and 4 as reported in

the Bridge Survey and Hydraulic Design Report dated 2/28/09. The GEU has determined that the scour elevations

for Bents 1, 2, and 5 should be adjusted to the elavations as noted in the above table.

DSE determined by: (4f, ‘W cw/hH _ Date: 7/15/2009
, 7 —

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

‘Bed or Bank Bed Bank Bank Bank Bank Bank
Sample No. S-1 SS-1 SS8-2 . 88-3 $S8-7 SS-8
Retained #4 0.4 : 0 1.6 1.2 0 0
Passed #10]  99.2 . 999 97.6 . 967 100 100
Passed #40 95.7 97.7 96.2 84.4 98.2 68.8

Passed #200 32.3 31.4 . 4.8 - 3.9 66.3 38.2 -

Coarse Sand 11.2 5.3 13.2 : 374 4.6 39.1

Fine Sand 61.2 70.4 83 59.3 37.3 30.1-
Silt 17.9 20.1 3.8 3.3 24 20.8
Clay 9.7 - 4.1 0 . 0 . 34.1 - 10
LL 31 26 No Value No Value 41 53
Pl 8 2 Non Plastic | Non Plastic 22 2
AASHTO| A-2-4(0) A-2-4(0) A-3(0) A-3(0) A-7-6(12) A-5(0)
Station] 85+75 83+19 83+19 83+19 86+31 86+31
Offset 9RT " B6RT 6 RT 6 RT 1RT ' 1RT
Depth{ 0.0-1.0 7.6-9.1 12.6-14.1 17.6-19.1 14.1-15.6 | 19.1-20. 6

Template Revised 02/07/06
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NORTH CAROLINA DEPARTMENT or TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT SCOUR REPORT
WBS:  35801.1.1 TIP: U-3810, COUNTY: Onslow
DESCRIPTION(1): Bridge on SR 1406 over Northeast Creek (near Station 84+77)
EXISTING BRIDGE
Field Inspection X  Microfilm (reel B pos: )

Information from:

Other (explain)

Bridge No.: 119 . Length: Apx 90' TotalBents: 3  Bentsin Channel: 1
Foundation Type: Cored slab supported on concrete cap and piles '

Bénts in Floodplain: _ 2

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: Not apparent.

Interior Bents: Not apparent. Bed not visible through water.

Channel Bed: Not apparent. Bed not visible through water.

Channel Bank: Some cutting of banks under bridge; Banks mostly vegetated up and down stream and are

apparently stable.

EXISTING SCOUR PROTECTION
Type(3): Rip rap

Extent(4): Across entire width of embankment at both end bents.

Effectiveness(5): Mostly effective.

Obstructidns(G): Minor debris at up stream-side.

INSTRUCTIONS
1 Describe the specific site's location, including route number and body of water crossed.

Note scour evidence at existing end bents or abutments (e.g.-undermining, sloughing, degradations).

Note existing scour protection (e.g. rip rap).

Describe extent of existing scour protection.

Describe whether or not the scour protection appears to be working.

Note obstructions such as dams, fallen trees, debris at bents, etc.

Describe the channel bed material based on observation and/or samples. Include any lab results with report.

Describe the channel bank material based on observation and/or samples. Include any lab resuits with report.

Describe the material covering the banks (e.g. grass, trees, rip rap, none). :

10 Determine the approximate floodplain width from field observation or a topographic map.

11 Describe the material covering the floodplain (e.g. grass, trees, crops).

12 Use professional judgement to specify if the stream is degrading, aggrading, or static.

13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

© 0 ~NDH U AR WN

DESIGN INFORMATION

Channel Bed Material(7): Silty, fine to coarse sand

Channel Bank Material(8): Silty, fine to coarse sand, and silty clay, sandy silt with little to some organics

Channel Bank Cover(9): Grasses and bushes

Floodplain Width(10): 500 feet

Floodplain Cover(11): Grasses, bushes, small fo large trees

Stream is(12): Aggrading Degrading Static X

Channel Migration Tendency(13): Eastward toward end bent 2.

Observations and Other Comments: Low flow environment at time of investigation, proposed bridge is located in

grass-covered utility easement, minor deposition of sediment near proposed bent 5

Reported by: James Howard Date: 4/27/2009

DESIGN SCOUR ELEVATIONS(14) ‘ Feet X

Meters

BENTS :
B1 B2 B3 B4 B5

-7.9 -8.8 -8.1 -85 | -11.3

Comparison of DSE to Hydraulics Unit theoretical scour: : :
The Geotechnical Engineering Unit agrees with the theoretical scour elevations for Bents 3 and 4 as reported in

the Bridge Survey and Hydraulic Design Report dated 2/28/09. The GEU has determined that the scour elevations

for Bents 1, 2, and 5 should be adjusted to the elavations as noted in the above table.

DSE determined by: 24/ sy i)l Date: 7/15/2009
Z _fevly
SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Bed or Bank Bed Bank Bank Bank © Bank "Bank
Sample No. S-1 8S-1 SS-2 SS-3 SS8-7 SS-8
Retained #4 0.4 0 1.6 1.2 0 0
Passed #10 99.2 99.9 97.6 96.7 100 100
Passed #40 95.7 97.7 96.2 84.4 98.2 68.8
Passed #200 32.3 31.4 48 3.9 66.3 38.2
Coarse Sand 11.2 5.3 13.2 37.4 4.6 39.1
Fine Sand 61.2 70.4 83 59.3 37.3 30.1
Silt 17.9 20.1 3.8 3.3 24 20.8
Clay 9.7 4.1 0 0 34.1 10
LL 31 26 No Value No Value 41 . 53
PI 8 2 Non Plastic | Non Plastic 22 2.
AASHTO| A-2-4(0) A-2-4(0) A-3(0) A-3(0) A-7-6(12) A-5(0)
Station 85+75 83+19 83+19 83+19 86+31 86+31
Offset 9RT 6 RT 6 RT 6 RT “1RT . 1RT
Depth 0.0-1.0 7.6-9.1 12.6-14.1 17.6-19.1 14.1-15.6 19.1-20.6

Template Revised 02/07/06
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GRAIN SIZE - mm.
SIEVE | PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Dark Brown, Silty, Fine to Coarse SAND
3/4 100.0
3/8 100.0
#4 99.6 N
#10 992 Atterberg Limits
#20 98.3 PL= 23 LL= 31 = 8
#40 95.7 Coefficients
#60 88.1 Dgo= 0.2685 Dgg= 0.2275 Dgo= 0.1355
#200 32.3 Dgo= 0.1125 Dag= 0.0693 D1s= 0.0118
#270 274 Dyo= 0.0064 Cy= 21.06 Cg= 5.51
Classification
USCS= SC AASHTO= A-2-4(0)
Remarks
ND = Not Determined
Specific Gravity is assumed.

* (no specification provided)

Source of Sample: Channel Bed
Sample Number: S-1

Depth: 0.0-1.0'

Date: 5/7/09

MACTEC Engineering and Consulting, Inc. || Client: NC DEPARTMENT OF TRANSPORTATION
Project: Bridge on SR 1406 @ Station 84+77
Raleigh, North Carolina Project No: 6468092400 Figure V'#

Tested By: CS (Cert# 104-04-0504) (&)

Checked By: MDC (Lab Manager)
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GRAIN SIZE - mm.
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Brown, Moderately Organic, Silty Fine to Coarse SAND with
#4 100.0 Trace of Clay
#10 99.9
ﬁﬁg 3?1'2; Atterberg Limits
#60 94.6 PL= 24 LL= 26 Pl= 2
#200 314 Coefficients
#270 24.2 Dgg= 0.2174 Dgs= 0.1944 Dgo= 0.1275
D5g= 0.1086 Dag= 0.0718 D1i5= 0.0216
Dyg= 0.0125 Cy= 10.17 Co= 3.23
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
Organic Content = 5.5% as Per AASHTO T 267-86
Specific Gravity is assumed

" (no specification provided)

Sample Number: SS-1

Source of Sample: Boring EB1-A EBL Depth: 7.6-9.1'

Date: 5/7/09

Tested By: CS (Cert# 104-04-0504) (&

MACTEC Engineering and Consulting, Inc. Client: NC DEPARTMENT OF TRANSPORTATION
Project: Bridge on SR 1406 @ Station 84+77
L Raleigh, North Carolina Project No: 6468092400 Figure -7

Checked By: MDC (Lab Manager)
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_GRAIN SIZE - mm
SIEVE PERCENT SPEC.” PASs? Material Description
SIZE FINER PERCENT | (X=NO) Tan-Gray, Fine to Coarse SAND with Trace of Organic Matter
3/8 100.0 & Silt
#4 98.4
#10 97.6
#20 97.1 Atterberg Limits
#40 96.2 PL= NP LL= NV Pl= NP
#60 84.7 Coefficients
#200 4.8 Dgo= 0.2856 Dgs= 0.2516 Dgg=0.1744
#270 37 Dgo= 0.1548 D3g= 0.1217 Dig= 0.0980
D1o= 0.0890 Cy= 1.96 Ce= 095
Classification
USCS= SP AASHTO= A-3
Remarks
ND = Not Determined Spatular Method

Specific Gravity is assumed
Organic Content = 1.4% as Per AASHTO T 267-86

" (no specification provided)

Source of Sample: Boring EB1-A EBL Depth: 12.6-14.1'
Sample Number: SS-2

Date: 5/7/09

MACTEC Engineering and Consuiting, Inc.

Raleigh, North Carolina

Project No:

Client: NC DEPARTMENT OF TRANSPORTATION
L Project: Bridge on SR 1406 @ Station 84+77

6468092400 Figure /4

Tested By: CS (Cert# 104-04-0504) (&)

Checked By: MDC (Lab Manager)
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- GRAIN SIZE - mm.
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FiNER PERCENT | (X=NO) Tan-Gray, Fine to Coarse SAND with Trace of Silt
38 100.0
#4 98.8
zég 3247, Atterberg Limits
#40 34.4 PL= NP LL= NV Pi= NP
#60 60.5 Coefficients
#200 3.9 Dgg= 0.5497 Dgg= 0.4339 Dgo= 0.2478
#270 32 Dsg= 0.2075 Dag= 0.1453 Di5= 0.1065
Dig= 0.0935 Cy= 2.65 Cg= 091
Classification
USCS= SP AASHTO= A-3
Remarks
ND = Not Determined
Spatula Method
Specific Gravity is assumed

¥ (no specification provided)

Source of Sample: Boring EB1-A EBL Depth: 17.6-19.1'
Sample Number: SS-3 A

Date: 5/7/09

Client: NC DEPARTMENT OF TRANSPORTATION
Project: Bridge on SR 1406 @ Station 84+77

MACTEC Engineering and Consuiting, inc.

Raleigh, North Carolina Project No: 6468092400

Fi_g_ure

P

Tested By: CS (Cert# 104-04-0504) GA Checked By: MDC (Lab Manager)
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GRAIN SIZE - mm.

0.001

SIEVE PERCENT SPEC." PASS? Material Description
S;;E :‘:)NER PERCENT | (X=NO) Brown, Silty, Fine Sandy CLAY with Littie Organic Matter
0.0
#10 100.0
#20 99.3 o
#40 98.2 Atterberg Limits
#60 95'4 PL: 19 LL= 41 Pl’-‘-‘ 22
#200 66.3 :
- Caefficients
#270 58.1 Dgg= 0.1792 Dgs= 0.1442 Dgo= 0.0594
Dgp= 0.0277 Dag= Di5=
D1o= Cu= Ce=
Classification
USCS= CL AASHTO= A-7-6(12)
Remarks

Specific Gravity is assumed
Organic Content = 7.8% as Per AASHTO T267-86

" (no specification provided)

Sample Number: SS-7

Source of Sample: Boring EB2-A EBL  Depth: 14.1-15.6'

Date: 5/7/09

Raleigh, North Carolina

MACTEC Engineering and Consulting, Inc.

Client: NC DEPARTMENT OF TRANSPORTATION
Project: Bridge on SR 1406 @ Station 84+77
~A

Project No: 6468092400

Figure

Tested By: GS (Cert# 104-04-0504) X

Checked By: MDC (Lab Manager)
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GRAIN SIZE - mm.
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO) Brown, Moderately Organic, Fine to Coarse Sandy SILT with
#10 100.0 Trace of Clay
#20 80.7
#40 68.8 Atterberg Limits
#60 60 PL= 5I LL= 53 Pl= 2
#200 38.2 = = -
#270 30.8 Coefficients
Dgg= 1.3091 Dae= 1.0464 Dgp= 0.2362
D@S: 0.1387 Dgg: 0.0514 D45= 0.0213
Dio= 0.0064 Cy= 36.85 Ce= 174
Classification
USCS= SM AASHTO= A-5(0)
Remarks
Organic Content = 19.9% as Per AASHTO T267-86
Specific Gravity is assumed

" (no specification provided)

Source of Sample: Boring EB2-A EBL  Depth: 19.1-20.6'
Sample Number: SS-8

Date: 5/7/09

Client:
Project:

MACTEC Engineering and Consulting, Inc.
Bridge on SR 1406 @ Station 84+77

Raleigh, North Carolina

Project No: 6468092400

NC DEPARTMENT OF TRANSPORTATION

Figure P4

Tested By: CS (Cert# 104-04-0504) % Checked By: MDC (Lab Manager)




SITE PHOTOS SHEET 22
Mactec Proj. No. 6468-09-2400 BRIDGE ON SR 1406 AT -L- STATION 84+77
NCDOT Project No. 35801.1.1 (U-3810)




SITE PHOTOS ‘ SHEET 23
Mactec Proj. No. 6468-09-2400 BRIDGE ON SR 1406 AT -L- STATION 84+77
NCDOT Project No. 35801.1.1 (U-3810)

View Ibo'kingy léﬁ“tb'figh'tmof Interior Bent No. 4

By 5

View looking left to right of Interior Bent No. 3
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| | View Iooking e

riht of Interior Bent No. 5




SHEET 24
SITE PHOTOS BRIDGE ON SR 1406 AT -L- STATION 84+77
Mactec Proj. No. 6468-09-2400 NCDOT Project No. 35801.1.1 (U-3810)

View looking left to right of End Bent No. 2
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DRAWN BY: C.P. TURNER, J.L. STONE

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. 3580111 (U-3810) F.A. PROJ. STP-1406(4)
COUNTY _ONSLOW '
PROJECT DESCRIPTION

SITE DESCRIPTION RETAINING WALL AT -L- STA. 201+50, 50’RT.
RETAINING WALL INVENTORY

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE STATE PROJECT REFERENCE NG. 8] oAk

N.C. U~3810 1 4
STATE PROJ.NO. F.A.PROJ.NO. DESCRIPTION

35801.1.1 STP-1406(4} PE,
RW_& UTIL,

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 (8919) 250~4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES. OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL 4ND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON 4
GEOQTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

$ITHIN 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 SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS QTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR 1S 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 TQ BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
CMwW

RES

JME

INVESTIGATED BY_J.L. STONE
CHECKED 8Y__ D.N. ARGENBIRGHT
sugMTTED BY__ D-N. ARGENBRIGHT

DATE JUNE, 2009
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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 NG.

U-3810 2 OF 4

SOIL _DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

180 BLOWS PER FODT ACCORDING TG STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1588). SOIL
CLASSIFICATION 15 BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR. TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWD OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF BOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.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 NATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUVJ) - 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.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPODSED OF CLAY MINERALS,

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

VANE SHEAR TEST

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
RO SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
VERY ST, BRALSETY UL MOST W MTERBEDDED FUE SAD LOERSHEAY PLSTE K16 ROCK' WR) 2 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION CRISTALLIE FINE 70 COARSE GRATN ToNEOUS A0 VE TAMIORPHIC ROCK AT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TG OR ASOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK ?c"m WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) > 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. ?NE!SS» GABBRO, SCHI?T’ ETC. - CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
INE 70 COARSE GRAIN METAMORPHIC AND NON-
GROUP Al Ja3] a2 a4 A5 A6 A7 aLaz|AdAs COMPREGGIBILITY HON-CRYSTALLINE T L LA ROCK TypE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. a3 | A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 — ] INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SIS MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-58 COASTAL PLAIN 1 COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD -
SymeoL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK - SPT REFUSAL. ROCK TYPE JNCLUDES. LINESTONE, SANDSTONE, CEMENTED CORE_RECOVERY BEC) - TOTAL LEWGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY T0TAL
% PASSING siLT- PERCENTAGE_OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*10 GRANULAR MUCK, GRANULAR  SILT - CLAY "
* 40 sos | CHAY 1 pat ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
+ 200 10 |35 mx|35 mxjas wxl3s mxlas mnJas |36 Hnjas My SDILS TRACE OF ORGANIC MATTER 2 - 3% 3 - 8% TRACE 1 - 1o FRESH ﬁ:;l;E;Rli?HéggﬂﬁhsN ER“‘“" FEW JDINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER _0%;_ &DTHTE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3- 5% 5 - 121 LITTLE 18 - 20% ’ HORIZONTAL.
LIOUID LiMIT 4 x| 41 v [0 mxlan e Jao mx [ar e fae x| sonis Wit MODERATELY ORGANIC 5-10% 12 - 20% SOME 28 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP [10 MX |10 Mx |11 MN {11 MN |13 MX {18 MX[1I MN (1T MN LITTLE OR HIGHLY HIGHLY ORGANIC 0% >20% HIGHLY 357 AND ABOVE v SLL) ggvag;ss]g:L:I :;0::;«[] :EPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [] [] [] X | 8 MK |12 Mx|16 MX [No MX MODERATE N - Wi BEEN DISPLACEMENT OF Ti
4o AMOUNTS OF | oo GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 B e L g T OF THE
USUAL TYPES|STONE FRAGS.|_ o | oy 1y oR cLavey | sty | cravey ORGANIC Z__ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (5L 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAIOR  |GRAVEL, AND 1o \nl GeAVEL AND SAND SOILS SOILS MATTER v STATIC WATER LEVEL AFTER 24  HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
bl 0 MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
BEN. RATING FAIR 10 | pooe Zew PERCHED WATER, SATURATED ZONE. DR WATER BEARING STRATA MOD) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT T0 GOOD FAIR TO POOR POOR UNSUTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
- T ag ; 7 - THE STREAM.
P1OF A-7-5 SUBGROUP 1S < LL - 3@ s P1 OF A-7-6 SUBGROUP IS >1L - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (M. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED [— SAMPLE (MOD. SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE ONSISTENCY PENETRA‘(I’II‘UV‘J mﬁa&gsmcs chPREngr:gF:TSZTR)ENGTH :??:”:JILE';‘;?;;';?&% N‘RE’ S% 1 TEST BORING DESIGNATIONS E_TESTED. b )/ T REF| JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCCURRED.
: S - BULK SAMPLE SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED 3 g
VERY LODSE <@ SDIL SYMBOL AUGER BORING SEVD IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 15 SMALL COMPARED TO
GENERALLY LO0SE TS LATERAL EXTENT. R
CRANULAR 470 10 $S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 12 10 30 N/A ARTIFICIAL FILL (AF)OTHER CORE BORING SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 189 BFF LENS - A BODY OF SDIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
NON~COHESIVE) vag$N3§Nss 36 70 50 THAN ROADWAY EMBANKMENT ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE puT |.MOTTLED MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
e e INFERRED SOIL BOUNDARY SAMPLE o 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 SGFT <2 <0.25 e MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 0.25 T0 6.50 m=T= INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
jetinond MDY, STIFF g @5 10 L2 A RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERMIBLE ONLY IN SMALL AND RESIOUAL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
*
(COHESIVE) VERY STIFF 15 10 30 27104 *Trret ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR SAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 18 ROCK_OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 2525 DIP & DIP DIRECTION OF O etaLation CBR - CALIEORNIA BEARING ALSQ AN EXAMPLE. ROCK SEGMENTS EOUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS & PERCENTAGE.
O~ SPT N-vALLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKIND OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 @ 68 200 278 . SOUNDING ROD @D~ SPT REFuUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. LY UNIFORY THICKNESS AN
OPENING (MM) 476 208 042 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AN
ABBREVIATIONS HARD tan BE Aiﬁ“:;ggggpgé]:g"f'z OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ngzg": ’;L’Y‘q% SILT cLay AR - AUGER REFUSAL HI. = HIBHLY @ - MOISTURE CONTENT ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR. €08 GR.) (CSE. 5D & 5D 6L ) BT - BORING TERMINATED MED. - MEDIUM V - VERY MOOERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 9.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT REGULTS FROM FRICTION ALONG A FAULT OR
€L - CLAY MICA. - MICACEOUS VET - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED P BAE
GRAIN MM 385 s 28 .25 05 2005 CPT - CONE PENETRATION TEST  MOD.- MODERATELY WEA, - WEATHERED BY MODERATE BLOWS,
SIZE N 12 3 . . N " STANDARD PENETRATION TEST PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
: CSE. - COARSE NP - NON PLASTIC 7/ - UNIT WEIGHT HEDLM B D R D B I T B I rooRE OF KNIFE OR PICk PoINT. A 140 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC 247 DRY UNIT WETGHT 1T A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 15 PENETRATION EOUAL TO OR LESS
SbT. MDISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN @.1 FOOT PER 6@ BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY 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 SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED 85 A PERCENTAGE.
(SATS FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLI - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK. QUALITY DESIGNATION (RO - A MEASLRE OF ROCK GLALITY DESCRIBED BY
w LIOUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
erastie T T PINCERRALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
- - SEMISOLID; REQUIRES DRYING TO - . (1) - SURFACE SDILS USUALLY CONTAINING ORGANIC MATTER.
Rance VET - 00 STTAIN O TN MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING —
PLASTIC LIMIT
i DRILL UNITS ADVANCING TOOLS: HAMMER TYPE: TERM SPACING BENCH MARK:
' VERY WIDE MORE THAN 10 FEET VERY THICKLY BEODED > 4 FEET
oM_L OPTIMUM MOISTURE - MOIST - (M SOLID; AT OR NEAR OPTIMUM MDISTURE AUTOMATIC D MANUAL wiDE 510 16 FEET THICKLY BEDDED 15 - 4 FEET
SL_J. SHRINKAGE LIMIT D MOBILE B- CLAY BITS MODERATELY CLOSE 17O 3 FEET THINLY BEDDED 8.6 - 1.5 FEET ELEVATION: FT.
& CONTINUOUS FLIGHT AUGER CORE S1ZE: CLosE 016 10 1 FEET VERY THINLY BEDDED 0.03 - 016 FEET
- DRY - @ REDUIRES ADDITIONAL WeTER 10 O i VERY CLOSE LESS THAN 046 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN BPTIMUM MOISTURE BK-51 [] s'HoLLow ausers = - THINLY LAMINATED < 0008 FEET
PLASTICITY X ] Haro Facen Fincer aits INDURATION
CME-458 N -
PLASTICITY INDEX D) DRY STRENGTH 0 O FOR SEDIMENTARY ROCKS. INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. UNDIVIDED C.P.= UNDIVIDED COASTAL PLAIN
TUNG.-CARBIDE INSERTS .
NONPLASTIC 25 VERY LOW ] cve-sse 0 s FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT casing || w/ ADVANCER R T T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM ] 0
PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH o % oD AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR d T sounome rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D D CORE BIT 0 DIFFICULT TO BREAK WITH HAMMER.

SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06
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SHEET 4 OF 4

- U-3810
35801.1.1

RETAINING WALL AT -L- STA. 201+50, 50’ RT

SOIL TEST RESULTS

SAMPLE

DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES

No. | OFFSET | STATION |  inpERVAL Ciass. | bb| Pl G saD [ReAND | ST | GEAT | q0. | 4 | 200 | MOISTURE | ORGANIC
S5 1 50 RT_| 203+50 1.0- 1.5 A-6(3) |28 |12 | 4.4 |53.6 | 17.7 |24.3 [ 100 | 99 | 51 : :
S5-2 | 50 RT | 203+50 4.0-5.5 A6(6) |34 |17 | 4.2 |51.2 | 16.3 |28.3 | 100 | 99 | 53 | 19.9 :
S5-3 50 RT_| 203+50 8.5-10.0 |A-2-40) |21 (NP | 3.2 |75.4 |13.2 | 8.1 | 100 | 99 | 29 : :
554 50 RT | 203+00 1.0- 1.5 A-3(0) |23 |NP |25.7 |72.6 | 1.7 | 0.0 | 100 | 96 | 3 : :
$5-5 50 RT | 203+00 8.5-10.0 A6(6) |35 |18 | 3.6 |51.6 [18.5 |26.3 | 100 | 99 | 54 :
556 50 RT | 202+50 1.0- 1.5 A<3(0) |24 |[NP [20.2 [78.4 | 1.4 | 0.0 | 100 | 97 | 3 -
S5-7 50 RT_| 202+50 8.5 10.0 A6(5) |32 |15 | 4.1 |52.7 [ 17.9 [25.3 | 100 | 99 | 53 :
558 50 RT | 202+00 1.0- 1.5 A-3(0) |23 |NP [16.1 |80.0 | 3.9 | 0.0 | 100 | 97 | 7 : .
$5-9 50 RT_| 202+00 3.5-5.0 A-4(0) |22 |6 | 4.7 |56.6 |18.5 |20.2 | 100 | 99 | 48 | 17.0 :
SS-10 | 50 RT | 201+50 1.0- 1.5 A-2-4(0) |23 (NP [10.2 |80.0 | 6.8 | 3.0 | 100 | 96 | 15 - :
SS-11 | 50 RT | 201+50 35.55.0 A6(6) |38 |18 | 4.0 |51.2 |16.5 |26.3 | 100 | 100 | 53 :
S5 12 | 50 RT | 201+50 8.5 10.0 A-4(0) |22 |2 | 8.7 |57.0 [18.1 | 16.2 | 100 | 98 | 50 :




