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PROJECT DESCRIPTION _BRIDGE NO.46 ON -SBL- (US 401) OVER

CAPE FEAR RIVER

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.
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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 DESICN, 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,
GEQTECHNICAL ENGINEERING UNIT AT (919) 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 (IN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOO.

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 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 OFINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED., THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON 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
CONSULTANT: S&ME
INVESTIGATED BY_J. L. PEDRO
CHECKED By N. T. ROBERSON
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SUBSURFACE INVESTIGATION

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

GRADATION

ROCK_DESCRIPTION

SOIL 1S 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

10@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTD SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

- INDICATES A GODD 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 TWO OR MORE SIZES.

ANGULARITY OF GRAINS

TERMS AND DEFINITIONS

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 FODT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

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

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

ADUIFER - 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 COMPOSED OF CLAY MINERALS,

s 15 DESIGNATED BY THE TERMS: ANGULAR
A3 MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXaHPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATE g " VEATRERED - OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR CONPOSITION, AS SHALE, SLATE, ETC.
VERY STIFF, BRALSATY CLA, VOKT WIFH ATERBEDDED FWE SAKD LAVERS.RBHLY PLASTE A-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. ATH NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
. . ROCK WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLTE FINE 70 COARSE CRATN TONEOUS AND MET AHORPHIE RO THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS BOCK. (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 35% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. FG;JE[;STS'SGQSB;*E&SE:!?T» E;g‘-ww e CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
] FINI Al AIN M HIC AND NON-COASTAL PLAIN
GROUP A-3 | A-2 a4 [a5la6]a7]a1,a2 | A4ns COMPRESSIBILITY NON-CRYSTALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpg |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
. t X
CLASS, A-2-4]A-2-5{A-2-B|A-2-7) e A-3 A8, A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 gg:'s(_m'icfmm J%CLL;DES PH}/LL;TEE.] SIEATg. géNl;S‘;téNE. ETC. OF SLOPE.
N MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 31-50 COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD .
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK T~ 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R DTAL AENoTH OF LI mplERiel- RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
(CP) L SHELL BEDS, ETC. i
% fa;s,esms seenoian] ST ok GRA\‘?LEA?RCEEIITAGELA(Y)F MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. 40 51 MM SOILS CLAY PE AT' ORGANIC MATERIAL SOILS OIS OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
+ 200 10 135 s wdas wxlss wdas malas w2 Halss SOILS TRACE OF ORGANIC MATTER 2 - 31 e TRACE - 101 FRESH xméﬂﬁsnéggﬂfm EBRIGHT. FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 18 - 20% * HORIZONTAL.
LIouID LIMIT 40 Mx|41 v Ja0 bax 41 M L w41 e bao Mx| N gpp s wITH MBDERATELY ORGANIC 5-194 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 vEx | & Mx | NP fio mx 1o mxfin ey lrem o mx [0 mxpr e [ | prre on wioHLy | HIGHLY DRGANIC 107 5207 HIGHLY 557 AND ABOVE W SLL) gu:vingisgm :go::;«u :EPECXMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [] [] ° 16 Mx [No Mx| ~ MODERATE g -
Ak |SMK|IZ M 2 AMOUNTS OF 23?33" e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO —g?é’ég Refaim? TT”§ EONDER :,fo'ﬂg EP:::LELE“LLDT"S ;‘HE”°$R§§$§§E FAS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRASS.|_ | o1 1y oR cLavEy | siTY | cLavey ORGANIC hva WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING LI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR g
OF MAJOR |GRAVEL, AND | il GRAVEL AND SAND | SOILS | SOILS MATTER A 4 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.
xf:i‘:; Sa — MODERATE SIGNIFIOCANT DPORT!ONS oF RgCK SHOW mgco:.onmorﬂ AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Sz PW (MOB.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
AS A EXCELLENT TO GOOD FAIR TO POOR F?L%Rm POOR | UNSUITABLE FERCHED WATER. SATURATED ZONE. OR WATER BEARING STRaTA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED PARENT MATERIAL.
SUBGRADE OJW" SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
X - N THE STREAM,
P1OF A-7-5 SUBGROUP IS = LL - 30 ;PI OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS 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
RANGE OF STANDARD RANGE OF UNCONFINED o1 CPT SAMPLE (MOD, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SolL Tvpe | COMPACTNESS OR | penerRaTioN RESISTENCE COMPRESSIVE. STRENGTH 3??3”:&5%?2‘;’;‘;1::2;“5’ G%’ 1 TEST BORING DESTONATIONS F_TESTED, WOULD Y, 7_REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
AN-VAL UE} —
- D oo CUXSRE | |mEE Lo e oo o s e 6 00 IR A 1D | - gy e on UECTION O 10¢ WS THDRESS S D T
gg':fﬁ:‘éy LODSE 470 10 SS - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. 11S LATERAL EXTENT.
MATERIAL MEDIUM DENSE 16 T0 38 N/A ARTIFICIAL FILL (AF)OTHER CORE BORING SAMPLE IF_TESTED, YIELDS SPT N VALUES 5 103 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) o ek % 70 %0 THAN ROADWAY EMBANKMENT ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMBLE puT | MOTILED (40T &J’ﬂ;’ LAY ARKED l;’:‘T‘;@"E;ﬁKOEFUL';FDED"ED'&I%ERS- MOTTLING IN
~ SAMPLE o SEVS THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK .
VERY SOFT @ 8.25 - INFERRED SOIL BOUNDARY ™) MONITORING 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 2704 8.25 10 .50 =777 INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, Y, TN Vi ¢ F | INTERVENING IMPERVIOUS STRATUM.
- p p FU=E PIEZOMETER
SILT-CLAY MEDIUM STIFF P es 10 1o . L SO1L. BOUNDARY A NSTaLLATION RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SDIL. ROCK FABRIC NOT DISCERNIBLE,CR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES) SOIL ~ SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
b ALLUVIAL L NI
(COHESIVE) VERY STIFF 15 To 30 2704 T SLOPE INDICATOR SAMPLE D ACENTRATIONS. DUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30e 4 25/025 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING o ROCK SEGMENTS EQUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATID SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
(O~ SPT N-VALUE .
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4+ 4@ e8 200 270 @ SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 @25 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNECUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
— ABBREVIATIONS HARD O o anre OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER e CRovEL S:ND :g:‘i e il o e FeTue e & WOISTURE CONTENT MODERATELY CAN BE SCRATCHED BY KNI;’E OR PICK. GOUGES OR GRODVES TO B.25 INCHES DEEP CAN BE 10 THE BEODING OR SCHISTOSITY OF THE INRUDED ROCKS.
(BLORY (€0B.) GRJ 5L €L BT - BORING TERMINATED MED. - MEDIUM V - VERY . Al SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
P — - - (CSE. SD.) ppe {F_SD.) Py Py L~ CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD gica‘ggggévsﬂg:% BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED P PLANE AL
AIN 2 . . CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA, - WEATHERED 4
SIZE N 12 3 R . ; v y . STANDARD PENETRATION TEST (PENETRATION RESISTANCE!(5PT)- NUMBER OF BLOWS (N OR BPF) OF
CSE. - COARSE NP - NON PLASTIC 7 - UNIT WEIGHT HEDIuM T B ATED I B e E N o o v OR Plok pom. A 140 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS g::]f - gi;‘:\;‘;f;s:s;‘;:;m TesT gzg-' g;ggglfaennzk TesT “%4~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL 15 PENETRATION EOUAL TO OR LESS
- - - THAN @.1 FODT PER 60 BLOWS.
fg‘;aa‘gé%”ﬁfmf‘fgi FLE'-S%R':‘;;?;:RE GUIDE FOR FIELD MOISTURE DESCRIPTION | o - vOID RATID S$AP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MDDERATE BLOWS OF A PICK PDINT. SMALL, THIN STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SaTo FROM BELOW THE GROUND waTER TaBLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH Wm@%ﬁﬁi&yfg ggl%;gzmngs?gisg ?;3,{3 DIVIDED BY THE
tL . | LIoUID LIMIT FRABS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LaSTIC FINGERNALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
R SEMISOLID; REGUIRES DRYING TO ‘ TOPSOIL (IS~ SURFACE SOILS USUALLY CONTAININ Y
Rence " VET - W ATTAIN OPTIMUM MDISTURE EQUIPMENT USED ON SUBJECT PROJECT ERACTURE SPACING BEDDING £ SOILS USUALLY CONTAINING ORGANIC MATTER.
pl L PLasTIC LIMIT . em ~ "
DRILL UNITSt ADVANCING TOOLS: HAMMER TYPE: IERM SPACING VERY THICKLY BEDDED > 4 FEET BENCH MARK: BL-2 gt -SBL- Sta. 26+49.28, Offset=62.9I' Rt
oM. OPTIMUM MDISTURE - MOIST - SOLID; AT OR NEAR OPTIMUM MOISTURE 0O AUTOMATIC MANUAL VR wioE e e 1D FEET THICKLY BEDDED 15 - 4 FEET -
.| SHRINKAGE LIMIT [ wosuee__ cLar BITS MODSRATELY CLOSE 110 3 FEET THINLY BEDDED 0.6 - 15 FEET ELEVATION: 143.09° __F1.
REOUIRES ADDITIONAL WATER TO L] e conmmuous Fuskt auser CORE SIZE: cLose 8.6 T0 1 FEET THICKLY LANATED. 0.008 - .08 et BENCH MARK: BL-3 at -SBL- Sta. 34+91.36, Offset:66.75° Rt
- DRY - @ - VERY CLOSE LESS THAN 2.16 FEET it i ~ kLT s 2900 ~bbo.
ATTAIN OPTIMUM MOISTURE BK-51 6" HOLLOW AUGERS [ THINLY LAMINATED < 0.088 FEET
PLASTICITY CME-45C [T waro Facen Fincer BITs [X]-v D4 INDURATION ELEVATION: 143.12" FT.
PLASTICITY INDEX D DRY STRENGTH [ rono.-careioe meears E— FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC 2-5 VERY LOW CME-550 D‘“ FRIABLE RUBRING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 8-15 SLIGHT CASING D W/ ADVANCER TAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM . 15
PORTABLE HOIST TRICONE _2 * STEEL TEETH POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH MODERATELY INDURATED ]
HIGH PLASTICITY 26 OR MORE L BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR CME-T50 [ ricone * TUNG.-CARB. (] newo eucer
e { ] sounoms Rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT (] vane sveem test DIFFICULT 70 BREAK WITH HAMMER.
MDDIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. BARGE O EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
O SAMPLE BREAKS ACROSS GRAINS.
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FENCE DIAGRAM OF BORINGS
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NCDOT BORE DOUBLE B4138_GEO_BH.GPJ NC_DOT.GDT 5/7/08

; ~ NCDOT GEOTECHNICAL ENGINEERING UNIT
Ly BORELOG REPORT

SHEET 9

PROJECT NO. 33490.1.1

|iD. B-4138 | COUNTY HARNETT | GEOLOGIST Consuttant
SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft
BORING NO. EB1-A STATION 27+48 OFFSET 11ftLT ALIGNMENT -SBL- OHR. 82
COLLARELEV. 122.1ft TOTAL DEPTH 136 ft NORTHING 602,832 EASTING 2,055,426 24HR. 35

PROJECT NO. 33490.1.1 ID. B-4138 COUNTY HARNETT GEOLOGIST Consultant

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. EB1-C STATION 27+48 OFFSET 15ft RT ALIGNMENT -SBL- 0 HR. 7.7
COLLARELEV. 12321t TOTAL DEPTH 13.6ft NORTHING 602,821 EASTING 2,055,449 24 HR. 3.8

DRILL MACHINE CME-750

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL MACHINE CME-750

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

START DATE 04/17/09

COMP. DATE 04/17/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 13.5ft

START DATE 04/13/09

COMP. DATE 04/13/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 13.5 ft

BLOW COUNT BLOWS PER FOOT SAMP. L BLOW COUNT BLOWS PER FOOT SAMP. L
Ez_f:z)v DFE:)T " 25 5 00 W 0 SOIL AND ROCK DESCRIPTION i DE«F:)T i, 0 25 50 o SOIL AND ROCK DESCRIPTION
05ft Osft 05“ 0 | 5]0 7| 1 ] NO Mo; G ELEV. (ﬁ) DEPTH (ﬂ) 05ft Osft osﬂ | L 715 100 NO MOI G

125 | | 1258 | -

1 1232 T 00 [ 1232 GROUND SURFACE 0.0
1221 T 0.0 - 1224 GROUND SURFACE 0.0 ] 2 3 3 & . 355 B ROADWAY EMBANKMENT

1 1 2 |1&. 5516 | M i ROADWAY EMBANKMENT ] N Brown, SANDY SILT

1 o v 1201 Brown, SANDY SILT 20| | 11071 35 \\‘ " 1202 ——— 30
1186 4+ 35 o\, .. L ALLUVIAL - 6 9 14 © Nghar - $S-6

+ 10 3 14 . ~\~m7- ss171 ™ L Orange, SILTY SAND i .. .\23. Brown, SILTY SAND

1 N = with gravel - -

4 P c e e - . . . 115.7 7.5

i 115.3 6.8 1147 8.5 \ 5 -

-t = Orani e, COARSE SAND o~ o 1} rown, SAND with gravel
1136 1 85 B oot % it gravel ] 017 | ® 00 - S57 | sat. 539

+ 10 | 10 | 16 SRR kze- . S5-18 | Sat. [999F 1 e 50

T Nl B3 1105 1 ] (R R WA Cas 1112 2

ot sdndenshonh aslelaiuiy WEATHERED ROCK 109.7 -+ 13.5 |- 109.7 WEA;%5?ERSOCK 13.5
1086 1 135 "o (PHYLLITE) 125 60/0.1 eort ) NON-CRVSTALLINE ROCK
60/0.1 60/0.1 NON-CRYSTALLINE ROCK \ (PHYLLITE)
(PHYLLITE)

| BN A N A B R SN B S S N B R R §

S B WU SRS NS S WY VNS NS SO UUE WO AN YENE S SN S AT SOOF VAN ST WA (U WY VY SR SO B SUT S PO
-ttt

PR T Y W HE  OU VO SN 1

PRTTRT N N WA T TU OO UUOE WO S S N SO N
-+ttt

i

EE§§O
||lllllllll'lllllli'fll‘lllIIIllllllllllll'lll!llllllll‘llllll T

>

©

[

Boring Terminated with Standard Penetration
Test Refusal at Elevation 108.5 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)

-+t e e e e e e e e e et e e e e e e e e et T T e T T T T T T T T T T Ty
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Boring Terminated with Standard Penetration
Test Refusal at Elevation 109.6 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)




SHEET 10

PROJECT NO. 33490.1.1 ID. B-4138 COUNTY HARNETT GEOLOGIST Consultant

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. EB1-B STATION 27+48 OFFSET 24ftRT ALIGNMENT -SBL- O HR. 8.0
COLLARELEV. 1221 ft TOTAL DEPTH 186 ft NORTHING 602,818 EASTING 2,055,457 24 HR. 3.0

DRILL MACHINE CME-750

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

START DATE 04/13/09

COMP. DATE 04/13/09

SURFACE WATER DEPTH N/A

DEPTHTOROCK 13.5ft

BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV | DEPTH ) SOIL AND ROCK DESCRIPTION
) ® | osft | osit | o5t | [0 25 50 75 100{ | NO. |/moil 6
1 1 1
125 | N
1221 T 0.0 122.1 GROUND SURFACE 0.0
- 3 5 ) _kg. - ss1 1 ™ ROADWAY EMBANKMENT
i v [ 1196 Brown, SANDY SILT 25
1186 + 3.5 AV ALLUVIAL
. 9 8 8 © - We | ss2 | M Brown, SILTY SAND
i CING
i N 115.1 7.0
1136 - 85 N - Brown, SAND with gravet
F 10 | 15 | 29 . :\:44 ss-3 | sat
L - \ _____ RN 110.6 11.5
L WEATHERED ROCK
108.6 4+ 13.5 ce e + 108.6 (PHYLLITE) 135
- 60/0.1 - -600.1 NON-CRYSTALLINE ROCK
- R (PHYLLITE)
103.6 4 18.5 L. ‘ 108.5 18.6
60/0.1 60/0.1 Boring Terminated with Standard Penetration

LS Nt S SO N S N B S B A R M S 2 Mt

TSR WA SUE [SUTVUN YOO YOO SN JNT WSS WU NN SN VU VTN AU YO VN ST TN ST VAT SN VU SR VU YA SHNN SN WA TSNS ST TOON WA WU VN T ST S S SN NATSNUTANE FUNN ARSI SUTR KT ST TN W N O NI SN FUN N

|
-+ttt

I

ll'll|ll"’!lllIlllllll'll|lllll’ll'lllllllll'll"ll"||'|’

Test Refusal at Elevation 103.5 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)
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SHEET 11

PROJECT NO. 33490.1.1

|ID. B-4138

| COUNTY HARNETT

| GEOLOGIST Consultant

PROJECT NO. 33490.1.1 | ID. B-4138 | COUNTY HARNETT | GEOLOGIST Consultant

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. B1-A STATION 28+53 OFFSET 10ft LT ALIGNMENT -SBL- OHR.  NA
COLLARELEV. 1043 ft TOTALDEPTH 46.6 ft NORTHING 602,927 EASTING 2,055,470 24HR.  NA

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER

BORING NO. B1-A

STATION 28+53

OFFSET 10ftLT

ALIGNMENT

COLLARELEV. 104.3ft

TOTAL DEPTH 46.6 ft

NORTHING 602,927

EASTING 2,055,470

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

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Manual

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Manual

START DATE 04/24/09

COMP. DATE 04/24/09 SURFACE WATER DEPTH 2.1ft

DEPTHTO ROCK 5.4 ft

START DATE 04/24/09

COMP. DATE 04/24/09

SURFACE WATER DEPTH 2.1ft

DEPTH TO ROCK 5.4 ft

|

ELEV | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v é SOIL AND ROCK DESCRIPTION CORE SIZE NWD4 TOTAL RUN 41.2ft DRILLER Contract Driller
(ft) (ft) 0.5f | 05ft | 050t | |0 25 50 75 100| | NO. | o DRILL RUN STRATA | L
. | | ) G | ELEV.(f) DEPTH ()l | ELEV | DEPTH | RUN REC. | RaD | SAMP. I'REC. T RGD
@ @ | (RM%g e | R NO. G (ff%) 8 DESCRIPTION AND REMARKS
v WATER SURFAGE (04/24/09) e | % Lt b CERTH )

105 | - 98.9 Begin Coring @ 5.4 ft
S 2 2 T @ L $5-35 o GROX?EU?/‘IJEEACE | ISR I IR 3:2(5%’3 go‘? gs%) (335?) (ggi)?) e Gray, slightly weathered N?N-ﬁRYSJALulNﬁ R? e >

T A - 15 1 50 . 3 o o o o ray, slightly weathered to fresh, moderately hard, moderately closely to widel
102.3 T 2.0 = T T L —_—— Brown, SANDY SILT /~—20 1 }ggﬂg ‘75_5 (5.0) fractured, moderately indurated, PHYLLITE, Y

1 - ) 100/0'6? RESIDUAL -t 1:45/1.0 | 100% | 100% RS Joints range from 40 to 60 degrees

1 Gray, saprofitic, + 2:00/1.0
99.0 5.3 .. & SANDY SILT 54 927 4 116 2:00/1.0

T 60/0.1 . 6o WEATHERED ROCK I 5.0 | 2:00/1.0 | (5.0) | (4.2)

1 (PHYLLITE) / + 1:45/1.0 | 100% | 84%

+ NON-CRYSTALLINE ROCK T zigﬂg

~ RS-1 Gray, slightly weathered to fresh, moderately 87.7 1 16.6 2:00/1.0

T L hard, moderately closely to widely fractured, — 0 1 2:00/1.0 50|50

1 moderately indurated, PHYLLITE 1 ] 13010 | 100% | 100%

T REC=97% RQD=90% 1 };}252;8

T 827 4 21.6 1:30/1.0

1 + 5.0 | 1:30/1.0 | (4.7) | (4.5)

1 4 1:45/1.0 | 94% | 90%

4 ~ 1:30/1.0

I 4 1:15/1.0

T 777 1 266 1:15/1.0

T I 5.0 | 1:45/1.0 | (4.8) | (4.8)

T 4 1:30/1.0 | 96% | 96%

T £ 1:30/1.0

I 4 1:30/1.0 RS-2

T 727 4 31.6 1:45/1.0

1 I 50 | 1:45/1.0 | (5.0) | (5.0)

T 1 1:15/1.0 | 100% | 100%

1 -+ 2:00/1.0

i 4 1:45/1.0

i RS-2 67.7 4 36.6 1:45/1.0

i . + 5.0 | 1:15/1.0 | (5.0) | (5.0)

i + 1:30/1.0 {100% | 100%

] - 1:30/1.0

- + 1:30/1.0

] 62.7 4 41.6 1:15/1.0

i N 50 | 1:45/1.0 | (4.5) | (2.7) s

] + 1:45/1.0 | 90% | 54% == h

] -4 1:15/1.0 ==

] 4 1:15/1.0 ==

] 57.7 1 46.6 1:15/1.0 == 57.7 46.6

i + Boring Terminated at Elevation 57.7 ft IN NON-CRYSTALLINE ROCK (PHYLLITE)

E 57.7 466 4

1

PUSC U TN NSV VO NN S NN WU SR SN U N ST WY SN SN AU SOUN ST T SO |
+-t+-t+t+-t+t+t+t+tttt+—trrrr---t-t-r---—-e- T

1

NCDOT BORE DOUBLE B4138_GEQ_BH.GPJ NC_DOT.GDT 5/13/09
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Boring Terminated at Elevation 67.7 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)
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SHEET 12

PROJECT NO. 33490.1.1

ID. B-4138

| COUNTY HARNETT

GEOLOGIST Consultant

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. B1-B STATION 28+53 OFFSET 11ftRT ALIGNMENT -SBL- 0 HR. N/A
COLLARELEV. 103.4ft TOTAL DEPTH 8.8 ft NORTHING 602,919 EASTING 2,055,489 24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Manual

START DATE 04/20/09

COMP. DATE 04/20/09

SURFACE WATER DEPTH 4.0ft

DEPTH TOROCK 7.0 ft

L
ELEV |DEPTH|  BLOWCOUNT BLOWS PER FOOT SAMP.
o SOIL AND ROCK DESCRIPTION
® | @ | osn | ostt | osit | |0 25 50 75 100]| NO. Lwoll 6
V| Lo WATER SURFACE (04/20/09)  _  _ . _ .. —
105 | N
1034 + 0.0 GROUND SURFACE 0.0
1024 + 1.0 — JWor| 1 [broo o[ ———] |55 ALLUVIAL 1.0
i 60 | 40/0.3 R R " J00/0.8 Brown and gray, SANDY SILT /
997 | 37 R ) T WEATHERED ROCK
C 100/0.2 . 100029 (PHYLLITE)
B 7.0
r NON-CRYSTALLINE ROCK
e . T — = (PHYLLITE) 838

| SN N S B S S S S S SN R RN NI R M BN RN R

YN TSN VR VTR OSSO TN YO OO T YN VO N NN ST VU SN SN NSO ST WA VT S N YN YT SO A SN YOOT ST S N [N SN SR | DTSV WO VL NNV Y A A

[T T TS |
-+ttt

I

[T

IIIlll)lllllilllIll'llilllllllllllllllllllllIIlll'llllllllllllll‘llll

Boring Terminated at Elevation 94.6 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)
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6 NCDOT GEOTECHNICAL ENGINEERING UNIT
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PROJECT NO. 33490.1.1 |ID. B-4138 | COUNTY HARNETT | GEOLOGIST Consultant PROJECT NO. 33490.1.1 |ID. B-4138 | COUNTY HARNETT | GEOLOGIST Consultant

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. B2-A STATION 29+58 OFFSET 10ftLT ALIGNMENT -SBL- 0 HR. N/A || BORING NO. B2-A STATION 29+58 OFFSET 10ftLT ALIGNMENT -SBL- 0 HR. N/A
COLLARELEV. 102.7 ft TOTAL DEPTH 45.1 ft NORTHING 603,023 EASTING 2,055,513 24 HR. N/A || COLLAR ELEV. 1027 ft TOTAL DEPTH 45.1 ft NORTHING 603,023 EASTING 2,055,513 24 HR. N/A

HAMMER TYPE Manual

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Manual

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

START DATE 04/23/09

COMP. DATE 04/23/09

SURFACE WATER DEPTH 3.7ft

DEPTH TO ROCK 3.8 ft

START DATE 04/23/09

COMP. DATE 04/23/09

SURFACE WATER DEPTH 3.7ft

DEPTH TO ROCK 3.81t

NCDOT BORE DOUBLE B4138 GEO_BH.GPJ NC_DOT.GDT 5/13/09

BLOW COUNT BLOWS PER FOOT SAMP. L CORE SIZE NWD4 TOTAL RUN 41.2ft DRILLER Contract Driller
E'(-ftE)V DE(;)TH . 05 5 - 100 v 0 SOIL AND ROCK DESCRIPTION S L e
0.5ft | 0.5ft | 0.5t A A A NO. Moll G | ELEV. (1) DEPTH ()] | ELEV | DEPTH | RUN DRILL REC. [ RaD| SAMP. [REZRAQD L
@ ) ) RATE @ | @ NO @ | (¢} DESCRIPTION AND REMARKS
(Minfft) | % % : % | % |G| ELEV.(f) DEPTH (ft)
A 4 IR, WATER SURFACE (04/23/09) . _ .. _.. -
105 | = 98.9 Begin Coring @ 3.8 ft
T | 989 1 38 1.2 | 1:30/1.0 | (1.0) | (1.0) (38.9)|(30.4) E=4_ 989 NON-CRYSTALLINE ROCK 38
102.7 1 0.0 L 102.7 GROUND SURFACE : 0.9| T 5.0 N0:30/0.2 A 83% f 83% 94% | 74% Gray, slightly weathered to fresh, moderately hard, moderately closely to widely
1017 L 10 - 1 WOH ‘1_".___._ - - - [[SSm| W ALLUVIAL 1.0 1 1%8;}8 (5.0) | (5.0) fractured, moderately indurated, PHYLLITE,
T 100/0.3 AR B e B 100/0.ST Gray, SANDY SILT -1 1:30/1.0 | 100% | 100% Joints range from 40 to 60 degrees
4 with weathered rock fragments T 1:45/1.0
9.0 | 387 U N I § 38l 927 1 100 2:00/1.0
60/0.1 WEATHERED ROCK -
1 60/0.1 e e P e e A p / + 50 | 1:30/1.0 | 4.7) | 4.7)
- (PHYLLITE) 4 1:30/1.0 | 94% | 94%
1 NON-CRYSTALLINE ROCK 4 1:15/1.0
1 Gray, slightly weathered to fresh, moderately 4 1:45/1.0
T hard, moderately closely to widely fractured, 87.7 4 15.0 1:45/1.0
I moderately indurated, PHYLLITE + 5.0 | 1:45/1.0 | (6.0) | (4.3)
T 4 2:00/1.0 {100% | 86%
4 REC=94% RQD=74% -t 2:00/1.0
e -+ 1:15/1.0
T 827 1 20.0 1:15/1.0
1 1 5.0 | 1:45/1.0 | (4.2) | (2.5)
4 4 2:00/1.0 | 84% | 50%
41 -+ 2:00/1.0
. + 1:30/1.0
T 777 4 250 1:30/1.0 RS-3
A4 + 5.0 | 1:30/1.0 | (4.9) | (3.5)
T + 1:30/1.0 | 98% | 70%
4 -t 1:15/1.0
.. + 1:30/1.0
T 727 4 30.0 1:30/1.0
1 RS-3 + 5.0 | 1:4511.0 | (4.5) | 4.1)
4 + 1:45/1.0 | 90% | 82%
+4 — 1:45/1.0
. 4 2:00/1.0
T 677 4 35.0 1:45/1.0
1 1 5.0 | 1:45/1.0 | (4.6) | (3.9)
T + 2:00/1.0 | 92% | 78%
1 -t 1:30/1.0
-+ + 1:00/1.0
T 62.7 4 40.0 1:15/1.0
1 I 5.0 | 1:45/1.0 | (5.0) | (1.4)
4 + 1:45/1.0 |100% | 28% h
4 -+ 2:00/1.0
-t 4 1:30/1.0
T 57.7 1 45.0 1:30/1.0 - 57.6 . 451
4 + N=60/0.1 - Boring Terminated at Elevation 57.6 ft IN NON-CRYSTALLINE ROCK (PHYLLITE)
T T - /
57.7 1 450 PRI RESPSIPE IRSCEPRCE EERCRE { =3 57.6 45.1 + -
X 60/0.1 60/0.1 - Boring Terminated at Elevation 57.6 ft IN + -
+ - NON-CRYSTALLINE ROCK (PHYLLITE) T -
1 X ; I o
4 = i 4 L
i 5 4 L
I A T -
- - ; — —
—t — ) -+ -
K
4 " ) + L
I - i I -
T B i T i
-+ o >
- 1 - -
T )
T X ; I C
4+ = ’ 4 L
T i i I -
L ) 4 L
4 L 5 -+ -
L } + -
4 - ) 4 L
)
4 L ! 4 L
1
1 L ! -+ -




SHEET 14

PROJECT NO. 33490.1.1 ID. B-4138 COUNTY HARNETT GEOLOGIST Consultant
SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. B2-B STATION 29+58 OFFSET 11t RT ALIGNMENT -SBL- 0 HR. N/A
COLLARELEV. 101.8 ft TOTAL DEPTH 8.0t NORTHING 603,014 EASTING 2,055,532 24 HR. N/A
DRILL MACHINE CME-45C DRILL METHOD NW Casing w/ SPT HAMMER TYPE Manual
START DATE 04/21/09 COMP. DATE 04/21/09 SURFACE WATER DEPTH 4.6t DEPTH TO ROCK 6.0 ft
BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV | DEPTH 0 SOIL AND ROCK DESCRIPTION
(i) ® | osft | osft | o5t | |0 25 50 75 100/ | NO. | /moi| &
] 1 ]
V| Lo WATER SURFACE (04/21/09)  _  _ . _ . —
106 | -
1018 1 00 [ 1018 GROUND SURFACE 0.0
T 1 86 | 14/0.1 | b v o fm o o o o e e e e e D e ALLUVIAL -
4 100/0.6 Brown, SANDY SILT /
989 1 29 AR IR U WEATHERED ROCK
4 100/0.3 - e e . e e e e e e e . . 100/0.3 (PHYLLITE)
1 S =
35T 70 NON-CRYSTALLINE ROCK
- S50 ® (PHYLLITE)

Boring Terminated at Elevation 93.8 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)

LIRSS JNNE RN NS RN S B S B RAN BN B SIS N
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

(=== NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

SHEET 15

PROJECT NO. 33490.1.1

PROJECT NO. 33490.1.1

|ID. B-4138

|

COUNTY HARNETT

| GEOLOGIST Consultant

NCDOT BORE DOUBLE B4138_GEO_BH.GPJ NC_DOT.GDT §/13/09

[ID. B-4138 | COUNTY HARNETT | GEOLOGIST Consultant
SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. B3-A STATION 30+63 OFFSET 10ft LT ALIGNMENT -SBL- OHR.  N/A
COLLARELEV. 100.3 ft TOTAL DEPTH 44.9 ft NORTHING 603,118 EASTING 2,055,557 24HR.  N/A

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. B3-A STATION 30+63 OFFSET 10ftLT ALIGNMENT -SBL- 0 HR. N/A
COLLARELEV. 100.3 ft TOTAL DEPTH 449 ft NORTHING 603,118 EASTING 2,055,557 24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/

SPT Core

HAMMER TYPE Manual

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Manual

START DATE 04/22/09

COMP. DATE 04/22/09

SURFACE WATER DEPTH 4.0ft

DEPTH TOROCK 5.4 1t

START DATE 04/22/09

COMP. DATE 04/22/09

SURFACE WATER DEPTH 4.0ft

DEPTH TO ROCK 5.4 ft

ELEV | DEPTH

BLOW COUNT

BLOWS PER FOOT

) ® | o5t | o5

0.5ft

0 25 50 75

samp. (W /] L

100 NO. °

SOIL AND ROCK DESCRIPTION

MOl} G

ELEV. (ft)

DEPTH (ft)

105

PRSI |

1003 T 0.0

WATER SURFACE (04/22/09)

GROUND SURFACE 0.0}

98.8 |
98’3

L1 L I e B S

96.9

34 12

4.9 1100/0.3

95.4

100/0.5

9.9

41 | 59/0.3

L NS 1 S SN S S M N SO BN SRR N B |

60/0.1

LN B B S St et

65.4 34.9

60/0.1

P IO YOUT ST S S 1 AU WYY AU WOOT YN YN JNOT WUUL ST YUNK YOUY SUNY SR YOO SOT SO O SO SN YR S & A SUT SN SO U N A

LI LU N S S I B S T S |

88/0.2

,\.3—2-1-;-—2—5-;2—

S ——

Sat.

ALLUVIAL

Gray, SANDY SILT 2.0

CORE SIZE NWD4

TOTAL RUN 39.7 ft

DRILLER Contract Driller

DRILL
RATE
(Min/ft)

ELEV
()

DEPTH
()

RUN
)

N STRATA

REC.
4

RaD | SAMP.

() NO.
% % %

DESCRIPTION AND REMARKS

ELEV. (ft) DEPTH (ft)

Begin Coring @ 3.7 ft

1.2 | 1:45/1.0

OO O
oY OY
ROy

(0.0)
0%

E N
e
ISEN

45 W=1000,

ohn

[esdiod
wo

WEATHERED ROCK
(PHYLLITE)
54

© 10007 &,
~ 100/0.3
100005

. 100/0.8

- u6/0t1‘

RS-4

uD/O.’I‘

55.4

Gray, moderately weathered to fresh, soft to
moderately hard, closely to widely fractured,

with some severely weathered zones less than
0.8'

NON-CRYSTALLINE ROCK

friable to indurated, PHYLLITE

REC=89% RQD=61%

449

| I SN SN Y IS UNNE TG VNY Y A ST SO T O |
—+—t--t+tt++trttt+r—t-tr-r——-tt-r--—eerrer

bt

POV YR S I W T

- NON-CRYSTALLINE ROCK (PHYLLITE)

Boring Terminated at Elevation 55.4 ft IN

91%

©.0)
0%

WEATHERED ROCK (continued) 5.4

(35.2)

87'% 89%

4.2

™t rTtor
w

RTINS

00
o
S

4.9

(2.8)
67%

(0.0
0%

80.4

-
0
©0

5.0

(3.8)
78%

@8)
78%

75.4

N
&
©

(5.0
100%

RS-4
(3.8) -
76%

5.0

1:30/1.0
1:45/1.0
1:45/1.0

N
©
[ie]

.9
98%

(4.4)
88%

5.0 | 1:00/1.0
1:45/1.0
2:00/1.0
1:30/1.0

2:00/1.0

vy W B
-+ttt

N
o
ow©

(4.5)
90%

(0.4)
8%

4.9 \W=60/0.1
1:45/1.0
200/1.0
2:00/1.0

39.9 1:45/1.0

(4.9)
100%

(3.9)
80%

5.0 | 2:00/1.0
1:45/1.0
2:00/1.0
2:00/1.0

2:00/1.0

5.0
100%

(4.0)
80%

NON-CRYSTALLINE ROCK
Gray, moderately weathered to fresh, soft to moderately hard, closely to widely
fractured, friable to indurated, PHYLLITE,
with some severely weathered zones less than 0.8
Joints range from 40 to 60 degrees

55.4 44.9

LANE J00t Mt IR M St A St St SOt A S MY SN B SN S S R S S R S E SR SR R SN S NS S S S RN RS SN SN S I N B A Bt R I A 2N M S |

P URTYNS JURC VAN YOG WOOU WA NN YOO SO ST SO0 NUOU TN YU ST YOUN AT ST ST ST S AN SN TN YT WU AU YHE VAT S WA SUNSONT OO S S SN S SNT SN § AU S S
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Boring Terminated at Elevation 55.4 ft IN NON-CRYSTALLINE ROCK (PHYLLITE)




SHEET 16

PROJECT NO. 33490.1.1

ID. B-4138

COUNTY HARNETT

GEOLOGIST Consultant

SITE DESCRIPTION BRIDGE NO.

46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER

BORING NO. B3-B

STATION 30+63

OFFSET 11ftRT ALIGNMENT -SBL-

COLLAR ELEV.

102.6 ft

TOTAL DEPTH 8.7 ft

NORTHING 603,110

EASTING 2,055,576

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

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Manual

START DATE 04/21/09

COMP. DATE 04/21/09

SURFACE WATER DEPTH 3.8ft

DEPTH TO ROCK 6.5 ft

BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV | DEPTH 0 SOIL AND ROCK DESCRIPTION
) ® | osft | osft | o5t | [0 25 50 75 100} | NO.
] \ h mol| 6
v TR WATER SURFACE (04/21/09)  _  _  _ . -
105 | B
1026 1 0.0 [ 1026 GROUND SURFACE 00
1016 £ 1.0 . 12 12 R I RN NPT SS23 | M RESIDUAL 10
T - 45 | 55/0.3 A . ‘105,0'8? Gray-brown, saprolitic,
990 T 36 : SANDY SILT
49 26 | 71/0.2 N/ WEATHERED ROCK
T * 30007 74 (PHYLLITE)
T : 96.1 6.5
I NON-CRYSTALLINE ROCK
940 T 86 . = ) (PHYLLITE) 8.7
60701 60/0.1

PSRN (NSNS SN SN W YRR WO U YO SN TNNY TR AT SN WO WU WU ST SO WY SO MY U
-+ttt

PR ST W INY U S WU W NN O TNNT YU SN VO VNN VU YN ST ST SO ST WU IO WY VRN NN S N ST S
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Boring Terminated at Elevation 93.9 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)




(= NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT

Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT
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LL¥Y CORE BORING REPORT

PROJECT NO. 33490.1.1

| ID. B-4138 | COUNTY HARNETT | GEOLOGIST Consultant
SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. -B4A STATION 31+68 OFFSET 10ftLT ALIGNMENT -SBL- 0HR.  NA
COLLARELEV. 101.8ft TOTAL DEPTH 44.9 ft NORTHING 603,214 EASTING 2,055,600 24HR.  NA

PROJECT NO. 33490.1.1 i ID. B-4138 l COUNTY HARNETT I GEOLOGIST Consultant

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. B4-A STATION 31+68 OFFSET 10ft LT ALIGNMENT -SBL- 0 HR. N/A
COLLARELEV. 101.8f TOTAL DEPTH 44.9 ft NORTHING 603,214 EASTING 2,055,600 24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Manual

DRILL MACHINE CME-45C

DRILL METHOD

NW Casing w/ SPT Core

HAMMER TYPE Manual

START DATE 04/22/09

COMP. DATE 04/22/09

SURFACE WATER DEPTH 4.5ft

DEPTHTOROCK 551t

START DATE 04/22/09

COMP. DATE 04/22/09

SURFACE WATER DEPTH 4.5t DEPTH TOROCK 5.5 ft

BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV DE(fF;)T H v o SOIL AND ROCK DESCRIPTION
® 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1000 | NO. |/moll ¢ | eev.q DEPTH (ft)
\ 4 IUTT WATER SURFACE (04/22/09) .. _ . —
105 |
1018 L 0.0 101.8 GROUND SURFACE 0.0
I 100/0.5 - 100/0.5 WEATHERED ROCK
+ (PHYLLITE)
988 | 3.0 ...
o T 40 | © |5 . .109’0;9:‘ T
1 71| 29/0.1 . 10008 el %63 55
X NON-CRYSTALLINE ROCK
T Gray, moderately weathered to fresh, soft to
T moderately hard, closely to widely fractured,
919 ] 9.9 o friable to indurated, PHYLLITE
1 100/0.3 . 100,0'3‘ with some very severely weatheres zones less
L than 0.3'
1 RSE REC=96% RQD=80%

TS NSNS N SO WO VAU SN SN TRNT SN NN YN ST YU SRS N TS ST VT SO B
-+ttt

56.9

44.9

CDOT BORE DOUBLE B4138_GEO_BH.GPJ NC_DOT.GDT 5/13/09

PRSI UU SO SO WO B
1+ttt

g

PRI EN N U S

PR WION (N W SN ST WO B
-ttt T T T

3
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Boring Terminated at Elevation 56.9 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)

CORE SIZE NWD4

TOTAL RUN 40.1 ft

DRILLER Contract Driller

DRILL
RATE
(Min/ft)

ELEV
(f)

DEPTH
()

RUN
()

N
RAD | SAMP.

(ft) NO.
% % %

DESCRIPTION AND REMARKS

ELEV. (ff) DEPTH (ft)

©

Begin Coring @ 3.9 ft

1.0 | 0:45/1.0

<O
PO~

L0} O

e
| $3llslls

N=100/0,

4.4 R X
0:45/1.0
0:30/1.0
1:15/1.0

\1:00/0.4

oo
B2
o
N
oL
H©

(0.0)
0%

89%

0.0)

WEATHERED ROCK (continued) 55

0%

86%

47 IN=100/0,

1:30/1.0
1:30/1.0

PRENN TR ST IR B Y
=ttt

86.9 14.9

5.0

PRI
=ttt

81.9 19.9

(4.6)
98%

(4.6)
98%

RS-5

(4.8)
96%

(4.8)
96%

5.0

N B
1

~
i
©

24.9

(5.0)
100%

(5.0)
100%

5.0

PR

=t
-
n
o
=
=
o

~
iy
©

29.9

(4.9)
98%

(4.9)
98%

5.0

@
1l
©

34.9

(4.6)
92%

(4.3)
86%

5.0

(2]
-
o

5.0)
100%

2.9
58%

5.0

I -
H———+
=
S
a
=
(=4

2:00/1.0

56.9 2:00/1.0

(5.0)
100%

22)
44%

%' 96.3

NON-CRYSTALLINE ROCK
Gray, moderately weathered to fresh, soft to moderately hard, closely to widely
fractured, friable to indurated, PHYLLITE
with some very severely weatheres zones less than 0.3'
Joints range from 45 to 80 degrees

o
=
©

44.9

PRI W T B
t—t———11

| Y TR WO YA DU YN ST TOUN SRR NN YO YU WY SN NN SOUN TN YOO YHY JUUT ST TN THT SN SO0 SUNE SO W0 W |

-+ttt e T T T T T T T T Ty

4

Boring Terminated at Elevation 56.9 ft IN NON-CRYSTALLINE ROCK (PHYLLITE)
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SHEET 18

PROJECT NO. 33490.1.1 ID. B-4138 COUNTY HARNETT GEOLOGIST Consultant

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. B4-B STATION 31+68 OFFSET 11ftRT ALIGNMENT -SBL- 0 HR. N/A
COLLAR ELEV. TOTAL DEPTH 791t NORTHING 603,205 EASTING 2,055,619 24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Manual

START DATE 04/21/09

COMP. DATE 04/21/09

SURFACE WATER DEPTH 4.6ft

DEPTH TOROCK 5.0t

BLOWS PER FOOT SAMP.
ELEV | DEPTH SOIL AND ROCK DESCRIPTION
(ft) f® 0 25 50 100| | NO. | /o
1 i
............ WATER SURFACE (04/21/09)  _  _  _ . _
105 |
1017 I 0.0 GROUND SURFACE 0.0
1007 £ 10 R N = ALLUVIAL 1.0
o5 T R R - __LW_ —— [SS526 Brown, SANDY SILT [—20
. - . - - - - - - - - - - - :‘Oblo.a RESIDUAL
+ A - . Gray, saprolitic, SANDY SILT 50
T T WEATHERED ROCK -
T (PHYLLITE) /
93.9 1 7.8 .. NON-CRYSTALLINE ROCK 7.9
60/0,1® (PHYLLITE) /

[
L NN B e S N S M S R e R BR BE BE N E S RN S BN R N B DU RN R i B R Mt N M DD IR BN BN S B RN RN BN M R M BN Mt

I

[ IS VT YN N WUO W VN U T VAT SN WY WY SN SNNT WOOT YOON (N S YO YUY SN AN VU YUK WON NN SOUY VUSRS UAN0 OO SN VT YO NN DURE ONE WA VAU YN T VAN VO WY S N YO WOUT SN WO N ST ST ST S T T

Boring Terminated at Elevation 93.8 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)
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SHEET 19

PROJECT NO. 33490.1.1 | ID. B-4138 | COUNTY HARNETT | GEOLOGIST Consuttant

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. B5-A STATION 32+73 OFFSET 10ftLT ALIGNMENT -SBL- OHR.  NA
COLLAR ELEV. 100.2 ft TOTALDEPTH 44.7 ft NORTHING 603,310 EASTING 2,055,644 24HR.  N/A

PROJECT NO. 33490.1.1 ‘ ID. B-4138 l COUNTY HARNETT l GEOLOGIST Consultant

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. BS5-A STATION " 32+73 OFFSET 10ft LT ALIGNMENT -SBL- 0 HR. N/A
COLLAR ELEV. 100.2 ft TOTAL DEPTH 44.7 ft NORTHING 603,310 EASTING 2,055,644 24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Manual

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Manual

START DATE 04/21/09

COMP. DATE 04/21/09

SURFACE WATER DEPTH 5.1ft

DEPTH TOROCK 5.0 ft

START DATE 04/21/09

COMP. DATE 04/21/09

SURFA

CE WATER DEPTH 5.1ft DEPTH TOROCK 5.0t

BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv DE(E)TH " 50 75 100 v [¢] SOIL AND ROCK DESCRIPTION
0.5t | 0.5ft | 0.5ft | |0 2 A , NO. | /moll ¢ | ELev DEPTH (1)

105 | V| Lo WATER SURFACE (04/121/09)  _  _  _ . -
1002 T 0.0 " 100.2 GROUND SURFACE 0.0
99.2 T 1.0 - 23 32 ‘55‘ . SS-291 M RESIDUAL
97.9 2.3 - 27 56 .. L Tress M . Gray, saprolitic, 23

+ 100/0.3 . 100/0.3 V7 o6 SANDY SILT 30
955 + 4.7 Ce e % 5.2 WEATHERED ROCK 50

-+ 100/0.3 100/0.3 et (PHYLLITE) -

T s Gray, severely weathered to fresh, soft to

T sttt moderately hard, closely to moderately

T fractured, friable to indurated, PHYLLITE
905 + 97 cot with some very severely weathered zones

p 50/0.1 60/0.19

T o REC=29%

4 NON-CRYSTALLINE ROCK

41 Gray, moderately weathered to fresh, soft to

£ moderately hard, closely to widely fractured,

4 friable to indurated, PHYLLITE

I RS-6 REC=90% RQD=78%
80.5 + 19.7 [ ‘

T 60/0.1 60/0.1

B RS-7

4 55.5 44.7

$dant

3

| NETIERT R NI |
-+ttt r+-+-t+-t-r-t+-t--t-ti-r-—tt-t-rt-t

bt

PENTER W T W O R S W |
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Boring Terminated at Elevation 55.5 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)

CORE SIZE NWD4

TOTAL RUN 406 ft

DRILLER Contract Driller

DRILL
RATE
(Min/st)

ELEV
®

DEPTH
]

RUN
(ft)

N STRATA

RGD | SAMP.

(ft) NO.
%

QOr

ELEV. (f)

DESCRIPTION AND REMARKS
DEPTH (ft)

Begin Coring @ 3.6 ft

{437 Yo }

6.
6.
5.
932 7

OO

0:30/1.0
0:30/0.1

T

E.‘

1.1
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(4.6)
94%

(4.6)
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5.0

70.5

3

29.7

(4.6)
92%

@8)
92%

5.0

I
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bt g ]

65.5 34.7 1:30/1.0

5.0)
100%

(5.0)
100%

5.0 | 1:45/1.0
2:00/1.0
2:00/1.0
1:45/1.0

1:45/1.0

3

60.5 387

(4.4)
88%

(4.0)

80% Pl

5.0 | 1:30/1.0
1:45/1.0
2:00/1.0
2:00/1.0
1.75/1.0

55.5 44.7

5.0y
100%

4.7)
94%

7~ 96.6

=

WEATHERED ROCK
Gray, severely weathered to fresh, soft to moderately hard, closely to moderately
fractured, friable to indurated, PHYLLITE
with some very severely weathered zones

3.6

=

65.5

NON-CRYSTALLINE ROCK
Gray, moderately weathered to fresh, soft to moderately hard, closely to widely
fractured, friable to indurated, PHYLLITE,
Joints range from 45 to 80 degrees
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Boring Terminated at Elevation 55.5 ft IN NON-CRYSTALLINE ROCK (PHYLLITE)




SHEET 20

PROJECT NO. 33490.1.1 ID. B-4138 | COUNTY HARNETT GEOLOGIST Consultant

SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. B5-B STATION 32+73 OFFSET 11ftRT ALIGNMENT -SBL- O HR. N/A
COLLARELEV. 101.3ft TOTAL DEPTH 8.0t NORTHING 603,301 EASTING 2,055,663 24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Manual

START DATE 04/21/09

COMP. DATE 04/21/09

SURFACE WATER DEPTH 5.0ft

DEPTH TO ROCK 5.5 ft

BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV | DEPTH o SOIL AND ROCK DESCRIPTION
(ft) () osft | 056 | osft | |0 25 50 75 100| | NO.
| 1 { MOl} G
............ WATER SURFACE (04/21/09)  _  _  _. . _
105
101.3 T 0.0 GROUND SURFACE 0.0
100.3 1.0 - 2 20 Y 7 N G Ss-27 RESIDUAL 1.0
- 62 |38/0.2 Gray-brown, saprolitic,
984 T 29 - 10T SANDY SILT
100/0.3 . tooo.3 WEATHERED ROCK
(PHYLLITE) 55
NON-CRYSTALLINE ROCK
93.4 1+ 7.9 o d (PHYLLITE) 50
60/0.1 60/0.1 Boring Terminated at Elevation 93.3 ft IN

PRUSUN WO T (S U SN SN SO YN WA SN U (TSN Y SO WO U WY ST SRR IVUNN 1 Y I W |

L JNne TR S R e e St et S S B B S S R S e M B N N N ¥ JNE I S R e N N L B A e §

I S e S N B St St |

USRI NS SR ST S NS ST ST U AT SO WO N YN [T TR ST TN YON) A WOOY ST SO AN

Vg o |
-+ttt

RN N T N

Ill|Illlilllllllllllilll'lIllllllllIIIlllllIIIIIIII||I|I|IIII|I|IIII

NON-CRYSTALLINE ROCK (PHYLLITE)
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NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 21

NCDOT BORE DOUBLE B4138_GEO_BH.GPJ NC_DOT.GDT 5/7/09

PROJECT NO. 33490.1.1 I ID. B-4138 l COUNTY HARNETT l GEOLOGIST Consultant PROJECT NO. 33490.1.1 ID. B-4138 COUNTY HARNETT GEOLOGIST Consultant
SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft) SITE DESCRIPTION BRIDGE NO. 46 ON -SBL- (US 401) OVER THE CAPE FEAR RIVER GROUND WTR (ft)
BORING NO. EB2-A STATION 33+78 OFFSET 3ftRT ALIGNMENT -SBL- 0 HR. Dry BORING NO. EB2-B STATION 33+78 OFFSET 24ftRT ALIGNMENT -SBL- 0 HR. 11.5
COLLARELEV. 1146ft TOTAL DEPTH 136 ft NORTHING 603,400 EASTING 2,055,699 24 HR. 8.2 COLLARELEV. 1150ft TOTAL DEPTH 1361t NORTHING 603,391 EASTING 2,055,718 24 HR. 8.7
DRILL MACHINE CME-750 DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL MACHINE CME-750 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 04/14/09 COMP. DATE 04/14/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 13.5ft START DATE 04/14/09 COMP. DATE 04/14/09 SURFACE WATER DEPTH N/A DEPTH TOROCK 13.5ft
LOW COUNT BLOWS PER FOOT SAMP. L BLOW COUNT BLOWS PER FOOT SAMP. L
Ez-ﬁE)V DE(;)TH BLO v o SOIL AND ROCK DESCRIPTION E(LﬂE)V DE(Q)T H o 25 s o SOIL AND ROCK DESCRIPTION
0.5t | 0.5t | 05ft | |0 25 50 75 100 | NO. |/moll 6 | Eev. @ DEPTH (i) 0.5ft | 0.5ft | 0.5ft 3 i 75 100 | NO. | /Mol &
11111»5.6-- 0.0 GROUND SURFACE 0.0 115 115.0 GROUND SURFACE 0.0
X 1 1 3 +4 . . - SS-9 M ROADWAY EMBANKMENT 115.0° 1700 1 2 3 +5. .. SS-12| M ROADWAY EMBANKMENT
4 AN Brown, SILTY CLAY 4 .. Brown, SANDY CLAY 20
1111 T 35 I 111.5 4+ 35 | ALLUVIAL
: - 3 7 7| & W T 3 3 3 & $5-13 | sat. Gray and brown, SANDY SILT
T 3 5.5 T \
I b ALLOVIAL I N
106.1 T 85 - Broun, SANDY SILT 106.5 + 8.5 . : : . \¥- . - x
4 [ 3] o ss-10| w I @iz 14
T _.*7 ) T T —_ _T . 110
1 L. T 12.0 1 . . . WEATHERED ROCK
10114 T 135 S TTETTTTT ____——’-'_'—3 WEATHERED ROCK 1a5| |101.5 & 135 o (PHYLLITE) 135
) ~\&0/0.1 60/0.1 K010 7\ (PHYLLITE) : T 60/0.1 60/0.1® NON-CRYSTALLINE ROCK [\_mﬁ
— \ NON-CRYSTALLINE ROCK I T (PHYLLITE)
(PHYLLITE) 1 Boring Terminated with Standard Penetration
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Boring Terminated with Standard Penetration
Test Refusal at Elevation 101.0 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)
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Test Refusal at Elevation 101.4 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)




SHEET 22
33490.1.1 (B-4138)

EBI1-A B4-B
SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) I % %
NO. OFFSET | STATION | INTERVAL | ctAss. | LL | Pl [csano| Fsano| st | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. |LL | Pl |csano|Fsano| sut | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC
§S-16 M"MLT 27+48 0.0-1.5 A-4(1) 23| 6 g‘! 0| 238 | 390 | 163 | 90 79 54 - - §S-25 11RT 31468 0.0-1.0 A-4(1_!_) 31 6 20,7 | 147 | 56.6 8.0 97 82 67 - -
S§S-17 1LT 27+48 3.5-5.0 A-2-400) | 30 | 10 | 705 | 15.1 2.2 122 | 77 37 12 - - $S-26 11RT 31468 1.0-2.0 A-4(6) 4] 6 8.5 121 | 714 80 | 100 | 95 85 - -
SS-18 11LT 27+48 8.5-10.0 A-1-b NEM|NEM| 64.1 163 | 13.6 6.1 31 14 7 - -
B5-4
EBI-C RE
SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl |csann| FSAND | SLT | CLAY | 10 | 40 | 200 [MOISTURE| ORGANIC
NO. OFFSET | STATION | INTERVAL ciAss. | LL | Pl ]csanp| Fsanp | siT | cay | 10 40 | 200 JMOISTURE| ORGANIC $S-29 10LT 32+73 0.0-1.5 A-4(5') 321 3] 131 ] 11.1 | 67.8 80 | 100 | 91 80 - -
SS-5 15RT 27+48 0.0-1.5 A-4(4) 28] 9| 140 | 201 | 455 | 20.3 | 98 90 70 - -
SS-6 15RT 27+48 3.5-5.0 A2-40) | 23] 6 | 539 | 255 6.3 142 | 96 63 22 - - B5-B
SS-7 15RT 27+48 8.5-10.0 A1-al0) | 22 | 5 494 | 226 | 158 | 122 11 28 13 - - S 0 IL TE S T RE S UL T S
EBI-B SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
SOIL TE ST RE SULTS NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl Jcsaw|Fsano| sur | oy | 1o | 40 | 200 |MOISTURE| ORGANIC
SS-27 11RT 32473 0.0-1.0 A-4(57 Bl 7 10.1 149 | 630 | 121 | 100 | 95 80 | - -
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. {LL | P.l. Jcsanp | Fsanp| st | clay | 10 | 40 | 200 |MOISTURE| ORGANIC EB2-4
$S-1 24 RT 27+48 0.0-1.5 A-4(5) 3] 8| 169 | 208 | 440 | 183 | 100 | 90 68 - -
§S-2 24RT 27+48 3.5-5.0 A2:40) | 25 7 59.0 | 23.2 7.6 102 | 80 48 16 - - S OIL T ES T RES UL T S
SS-3 24RT 27+48 8.5-10.0 A-1-b  |NEM{NEM| 51.7 | 21.8 | 184 8.1 34 20 10 - - SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. | OFFSET | STATION | INTERVAL | ClASS. |LL | Pl |csawo Fsao| siT | clay | 10 | 40 | 20 [MOISTURE| ORGANIC
Bl-A SS9 3RT 33+78 0.0-1.5 A-7-6226; 52 1 23 0.8 9.0 59.7 | 305 | 100 | 100 | 95 - -
S 0 IL TE S T RE S UL TS SS-10 3RT 33+78 8.5-10.0 A-4(1) 251 6 33 482 | 302 | 183 | 100 | 99 58 - -
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % EB2-B
NO. OFFSET | STATION | INTERVAL CcLASS. | LL J Pl Jcsanp| FsaND | ST | clay | 10 40 | 200 |M0|STURE ORGANIC
5535 | 10T | 26+53 0.0-15 A4) | 9 | 5 | 87 | 93 | 740 | 80 [ 100 | 9 | & | - - SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
Bl-B NO. OFFSET | STATION | INTERVAL | GLAsS. | LL | Pl |csann[rsano| sit | ciay | 10 | 40 | 200 |MOISTURE] ORGANIC
S 0 IL TE ST R_E S UL TS §S-12 24 RT 33+78 0.0-1.5 A-6(14) 391 15 0.6 171 | 497 | 326 | 100 | 100 | 88 - -
§S-13 24 RT 33+78 3.5-5.0 A-4(0) 21 3 3.9 527 | 29.2 | 142 | 100 | 100 | 54 - -
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)l % % S§S-14 24 RT 33+78 8.5-10.0 A-4(4) 251 9 1.6 417 | 363 | 203 | 100 | 99 68 - -
NO. OFFSET | STATION | INTERVAL | CLASS. | LL.| Pl jcsanD| FsaND| ST | CLAY | 10 | 40 | 200 [MOISTURE| ORGANIC
$5-20 11RT 28453 0.0-1.0 A-4(0.5 271 5 41.0 | 149 | 34.0 | 10.1 92 65 44 | - -
B2-4
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | P.l|csano|Fsano| siT | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
$5-34 10LT 29+58 0.0-1.0 A-R2-) 30} 5 18.1 127 | 51.1 | 181 92 83 67 - -
B3-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. LL { Pl |csap|Fsano| siT | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
$S-23 11RT 30+63 0.0-1.0 A-4@ 3] 3 9.3 125 | 70.2 80 | 100 | 95 84 - -




SHEET 22A
33490.1.1 (B-4138)

Bl-A
SAMPLE DEPTH ROCK UNITWT UNCONFINED COMP. SECTION MOD.
NO. OFFSET | STATION | INTERVAL TYPE LBFT® STRENGTH, KS! @ 40% MPS!
RS-1 10LT 28+53 9.2.9.8 PHYLLITE 160.3 0.99 147
RS-2 10LT 28+53 29.4-29.9 PHYLLITE 167.3 5.09 6.93
B2-4
SAMPLE DEPTH ROCK UNITWT UNCONFINED COMP. SECTION MOD.
NO. OFFSET | STATION | |NTERVAL TYPE LBIFT STRENGTH, KS| @ 40% MPS|
RS-3 T0LT 20458 23.8-24.3 PHYLLITE 164.6 2.74 -0.60
B3-4
SAMPLE DEPTH ROCK UNITWT UNCONFINED COMP. SECTION MOD.
NO. OFFSET | STATION | |INTERVAL TYPE LBIFT STRENGTH, KSI @ 40% MPS!
[~ RS-4 0LT 30+63 19.2-19.9 PHYLLITE 157.0 1.91 2.99
B4-4
SAMPLE DEPTH ROCK UNIT WT UNCONFINED COMP. SECTION MOD.
NO. OFFSET | STATION | |NTERVAL TYPE LBFT® STRENGTH, KSI @ 40% MPSI
RS-5 10LT 31468 13.1-13.7 PHYLLITE 179.6 1.99 3.42
B5-A
SAMPLE DEPTH ROCK UNIT WT UNCONFINED COMP. SECTION MOD.
NO. OFFSET | STATION | INTERVAL TYPE LBFT? STRENGTH, KSI @ 40% MPSI
RS-6 10LT 32473 174117 PHYLLITE 164.6 2.51 294
RS-7 10LT 32+73 35.1-35.6 PHYLLITE 162.4 273 247




SHEET 23

NorTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT SCOUR REPORT
WBS:  33480.1.1 TIP: B-4138 COUNTY: Harnett
DESCRIPTION(1): Bridge No.. 46 on -SBL- (US 401) over Cape Fear River
EXISTING BRIDGE
Information from: Field Inspection X Microfilm (reel pos: )

Other (explain)

Bridge No.: 46 Length: 805 Bents in Floodplain:

Total Bents: 17 Bentsin Channel: 9
Foundation Type: Concrete piers

8

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: Minor contraction scour on bare slopes underneath bridge

Interior Bents: Minor to moderate local scour around piers at all bents in channel

Channel Bed: None

Channel Bank: Some high water scour

EXISTING SCOUR PROTECTION
Type(3): None

Extent(4): N/A

Effectiveness(5): N/A

Obstructions(6): No debris around piles at the time of investigation

INSTRUCTIONS

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).

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

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

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

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

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. [f 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.

PO MIo©®ONO O A ®WN

DESIGN INFORMATION

Channel Bed Material(7): Alluvial, brown, sandy silt (§S-25) and Residual, gray and brown, saprolitic,
sandy silt and weathered phyllite

Channel Bank Material(8): Residual, gray and brown, sandy silt (SS-23)

Channel Bank Cover(9): Some grass, trees, and brush

Floodplain Width(10): Approximately 2200 feet

Floodplain Cover(11): Heavily wooded with some grass and brush

Stream is(12): Aggrading ] Degrading X Static
Channel Migration Tend.(13): No tendency
Observations and Other Comments: Debris potential is very high
DESIGN SCOUR ELEVATIONS(14) Feet X Meters

BE_NTs )
B1 B2 B3 B4 B5
9890 | 989 | 949 | 9.3 | 952

Comparison of DSE to Hydraulics Unit theoretical scour:
The DSE for all bents has been raised 3.0 feet to 7.7 feet from the 100 year scour on the Hydraulics report
dated 4/14/09.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Bed or Bank
Sample No.
Retained #4
Passed #10
Passed #40

See Sheet 22,
Passed #200 "Soil Test Results”,
Coarse Sand for samples:
Fine Sand SS-23
Silt SS-25
Clay
LL
PI
AASHTO
Station
Offset
Depth

Template Revised 02/07/06

Date: 4/15/2009

Reported by: ?,/a;,w afau(/ QW

Jaime Love Pedro



SHEET 24
33490.1.1 (B-4138)

CORE PHOTOGRAPHS

B1-A B1-A

BOXES 1-3: 5.4 - 29.9 FEET BOXES 4 & 5: 29.9 - 46.6 FEET

FEET FEET



SHEET 25
33490.1.1 (B-4138)

CORE PHOTOGRAPHS

B2-A | | B2-A

BOXES 1 - 3: 3.8 - 30.0 FEET BOXES 4 & 5: 30.0 - 45.0 FEET

FEET FEET
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CORE PHOTOGRAPHS

B3-A | B3-A

BOXES 1 - 3: 3.7 - 33.1 FEET BOXES 4 & 5: 33.1 - 44.9 FEET

FEET FEET
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33490.1.1 (B-4138)

CORE PHOTOGRAPHS

B4-A B4-A

BOXES 1 -3: 3.9-29.9 FEET e BOXES 4 & 5: 29.9 - 44.9 FEET

FEET | FEET



SHEET 28
33490.1.1 (B-4138)

CORE PHOTOGRAPHS

BS5-A BS5-A

BOXES 1-3: 1.1-31.3 FEET BOXES 4 & 5: 31.3 -44.7 FEET

FEET FEET



SHEET 29
33490.1.1 (B-4138)
Harnett Co.

SITE PHOTOGRAPH

Bridge No. 46 on —SBL~ (US 401 South) over Cape Fear River

Looking Downstream at US 401*
*Note: The front bridge carries the southbound lanes.



