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December 3, 2012
Mr. Brian D. Dehler, PE
WSP Sells
15401 Weston Pkwy, Suite 100
Cary, North Carolina 27513

Reference:  Foundation Design Recommendations
Moore County Bridge Replacement
State Project No. 17BP.8.R.14
County: Moore County
Bridge (SR 1403) over Williams Creek
ECS Project No. 08-8089

Dear Mr. Dehler:

ECS Carolinas, LLC (ECS) is pleased to present this report of subsurface exploration and
recommendations for design and construction of the subject bridge foundations. It includes
analyses and recommendations for the end bents.

This work was completed in accordance with the agreement between ECS and WSP Sells
dated March 5, 2012.

This report presents a review of the project information, discussions of the site and subsurface
conditions, and our recommendations for design and construction of the new bridge
foundations. The appendices present boring location plans, NCDOT boring logs, supporting
calculations, and special provisions.

ECS has enjoyed working with you and the WSP Sells Design Team on this phase of the
project. We Ioo}g,tpm/ard to serving as your geotechnical consultant on the remainder of this
project and oM W'dfopts If you have any questions regarding this report, please feel free
to contac@go,.---‘a--..f %,
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APPENDIX C
FIELD AND LABORATORY DATA
NCDOT Soil Legend

Soil Boring Logs
Rock Core Photographs
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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL_DESCRIPTION

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 1206, ASTM D-1586) SOIL
CLASSIFICATION IS 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:

POORL Y

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

ANGULARITY OF GRAINS

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

MELL GRADED
UNIFORM - ma'wzs THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

PROJECT REFERENCE NO. SHEET NO.

17BP.8.R.I14 1

RIPT

TERMS AND DEFIN]T]|ONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT |F 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 EOUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OF TEN REPRESENTED BY A ZONE

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

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

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

SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
VERY STIFF,GRALSUTY CLAY, WOIST WITH INTERGEDDED FIE SAND LAYERS.HGHLY PUASTIC, A-T-6 _ = _ — _ ROCK (WR) BLOWS PER FOOT IF TESTED. ARTES|AN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
INERALOGICAL COMPOSITICO CRTSTALNE FINET0-CONTSE CRAIN TONEGUS D ME TAMORPHIC FOCKTraT AT WHICH [T 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 ROCK m,{; WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. 1 < 357 PASSING "200) (> 35% PASSING "200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
y FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 a3 a-2 adlasfae|Aa7]a a2 4445 COMPRESSIBILITY A aTLL e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpg |SOLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. [a-1-o]A-1-b) a-2-4]a-2-5]a-2-6fa-2-7 are| 43 |A6.47 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 === INCLUDES PHYLL|TE, SLATE, SANDSTONE, ETC, OF SLOPE.
SRS T = < MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD - . 1o . MATER . 1ot
SYMBOL i QNN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK __T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE, CEMENTED LORE_FECOVERY (REC. - TOTOL LENGTH OF AL MATERIAL RECOVERED IN THE CORE BARREL OIVIOED BY TOTAL
N b T : LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% l:alsoslm . | e, FEWN- — WEATHERING DIKE - A TABULAR BOOY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANUL ar QRGANIC MATERIAL GRANUL - THER MATER ROCKS OR CUTS MASSIVE ROCK.
=40 |30 mxfse mx|si SoILS PEAT SOILS S0ILS QIHER MATERIAL
=200 |18 m|§§ wx |10 Mx| 35 mxf35 |35 mxfas el 36 s |36 en] 6 seefas ey SoiLs TRACE OF ORGANIC MATTER 2 - 32 3-5% TRACE 1- 182 FRESH mi"‘.f" cﬁv"!?:tf»em"" FEW JOINTS MAY SHOM SLIGHT STAINING. Rocx RINGS thoeR %.}J.TN_ME AT WHICH & STRATUM OR ANY PLANGR FEATURE IS INCLINED FROM THe
LITILE ORGANIC MATTER 3851 5 - 121 LITILE 10 - 207 ’ .
LI0UID LT 40 mx|ar i [a@ mx[ar M Jag mx |41 s a0 mx[ai | g0 6 wiTH MODERATELY ORGANIC 5 - 102 12 - 20% SOME 20 - 3% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, P 1 P TH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 Mx NP 110 Mx |10 Mx |11 NN |11 MN |10 Mx |10 Mx i1 N | 11NN LITTLE OR HIGHLY HIGHLY ORGANIC 0% 20% HIGHLY 35% AND ABOVE v SLl) ?zf&;ﬁ:lwagﬁﬂ"l FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
GROUP INDEX ° ° ° amx |8 mx|i2 mxfig Mx|no Mx]  MODERATE ORGAN| GROUND WATER N FAWT - A FRACT FRACTURE ZONE T T OF T
I AMOUNTS OF | gone o . GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO simi:'é m,,f:f ::‘u': uzf,"':‘m,_;fu:: :'""c:m;f;"“s BEEN DISPLACEMENT OF THE
USUAL TYPES|SIONE FRAGS. |\ | o), 1v OR CLAYEY siLTY | cLavey ORGANIC v _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
OF MR (GRAVEL. A || GRAVEL aND SaND sois | sows MATTER v STATIC WATER LEVEL &FTER 24 nouRs CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:.:";‘:": a0 - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PAREN .
'Y EXCELLENT TO GOOD Fair To poor | FA® TO | poor  |usuimasee Yo PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA Moo SOUND UNDER HAMMER SHOWS SIGNIFICANT TRENGTH PARENT MATERIAL
SUBGRACE PooR DL BLOWS AN SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
- WITH FRESH ROCK. .
SPRING OR SEEP THE STREAM.
Pl OF A-7-5 SUBGROUP IS = LL - 30 :P] OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL
CONSISTENCY LL Y| 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 1 Cr1 (MOD, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL Typg | COMPACTNESS OR PEIETRATION FESISTENCE | COMPRESSIVE STRENGIH ROMDWAT EHGUENT 5) G:: on TEST BORING DESIOnATIONS F_1EST Y T_REF JOINT - FRACTURE N ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
NS/ - BULK SAMPL SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED B ]
GENERALLY VERY LOOSE “ SoIL SYMBOL P  auer soring S - £ ) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED T0 SOME | +Eooc - o SMELT-LIKE RIDGE O PROJECTION OF ROCk WHOSE THICKNESS 1S SMALL COMPARED TO
CRANULAR LOOSE 471010 S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, .
MATERIAL MEDIUM DENSE 10 10 30 N/A ARTIFICIAL FILL (AF)OTHER SAMPLE IE_TESTED, YIELDS SPT N VALUES > 189 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
NON-COHESIVE! VEme SensE A THAN ROADWAY EMBANKMENT '(:)‘ CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIGLE gut |MOIILED 8O1) - IRRECULARLY MARKED wiTH SPOTS OF DIFFERENT COLORS.MOTTLING IN
= [NFERRED SOIL BOUNDARY SAMPLE v SEV.) THE MASS IS EFFECTIVELY REOUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT < e L ™) 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 27104 025 10 059 = e INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED YIELDS SPT N VALUES ¢ 109 BPF | INTERVENING IMPERVIOUS STRATUM,
oL o pad @5 10 18 cevee ALLUYIAL SO . VN g RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED 10 SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND BESIOUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
COHESIVES VERY STIFF 15 10 30 210 4 hidd LUV L BOUNDAR SLOPE INDICATOR SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK DUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 30 >4 250025 O - CALIFORNIA BEAR ALSO AN EXMRLE. E— ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
DIP & DIP DIRECTION OF INSTALLATION CBR - CALIFORNIA BEARING
TEXTLB_E_MA—ZE |—> ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
T N- .
O o7 NvaLe VERY HARD CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES w RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 40 6 200 270 ®  SOUNDING ROD @D~ SPT REFUsAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PAREN zc:;m.:sw: S00Y OF IPEOUS ROCK OF MATELY UFORM THICKNESS. M0
OPENING (MM) 476 200 042 025 0075 0.053 SiL - v X OF APPROXIMATELY HICKNE
BBR NS HARD S e acs A Dopeien - O FICK ONLY wiTH DIFFICWLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
Bowoer | cosme | cRaveL v o st car | - AuGER ReFusaL Hl. - HIGHLY « ~ MOISTURE CONTENT AATELY G BE. SCRATCHED BY KNIFE. OR PICK. GOUGES R GROOVES. T0 0.25 INCHES DEEP CAN BE T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (C0B.) (GR.) 5L cL) BT - BORING TERMINATED MED. - MEDIUM V - VERY MODERATEL Y Ki GOUGE GROOVE - TRIAT| THAT 1S FROM FRICT| A FAULT
{CSE. S0. S0, CL. - CLAY MICA. - MICACEQUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SLICENSIE - POLISHED AND STRIATED SURFACE RESULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 385 L] 20 e.25 e.e5 .005 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED BY MOOERATE BLOWS.
SIZE N 12 3 CSE. - COARSE NP - NON PLASTIC - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT, T T Toe AT o et oot Wit
. . . HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF | FOOT INTO SOIL WITH
T - ATION OF TERMS OMT - DILATOMETER TEST ORG, - ORGANIC g~ ORY UNIT WEIGHT A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEQLOGIST'S PICK. THAN ©. FOOT PER 60 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION - RAT SAP, - SAPROLITIC T CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK, CAN BE EXCAVATED IN FRAGMENTS
{ATTERBERG LIMITS! DESCRIPTION HI - SO, - SAND, SANDY o FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN SIRATA CORE RECOVERY ISREC, - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIOED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
1SAT) FROM BELOW THE GROUND WATER TagLE | FRAC. - FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %;ﬁfﬁz&?: nm:rgsmg 5“':“5 OIVIOED BY THE
w_ | vLiouio LMt FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC SEMISOLID; REOUIRES ORYING TO FINGERNAIL. N
Ravce Ry A e — FOUIPMENT D ON SUBJECT PROJECT FRACTURE SPACTNG BEDOING TP (152~ SAFACE SIRS VALY COMTAMIG ORGANC WATTER,
*h UJel
TIC LIMIT
Pl o PLASTIC LIMI UL TS ACVANCING TOOLSs HAMMER TYPE: IERM SPACING oy oo THICKNESS BENCH MARK; SR 1403
VERY WIDE MORE THAN 10 FEET
oM | OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE [ cear airs [X] avromaric [] MamuaL WIoE 310 10 FEET THICKLY BEDDED 15 - 4 FEET =
sl suriwace LIMIT [x] mosiLe 6-89_ VOOERATELY CLOSE 1103 FEET THINLY BEDDED 0.6 - 15 FEET ELEVATION: _ .
ONAL - ] contimous Fuicst aucer CORE. SIZE CLOSE @16 10 1 FEET VERY THINLY BEOOED 0.03 - 0.1 FEET
- ORY - @ ATTAIN OPTIMM MOISTORE ' VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE 0O = [X] 24-vorLow aucers -s_ THINLY LAMINATED < 0.008 FEET _
PLASTICITY [0 cve-sme [] waro raceo Fincer BiTs [X]-~0 INDURATTON
PLASTICITY INDEX 1 oY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING. HEAT, PRESSURE, ETC.
[ runc.-carsioe inserts [
NONPLASTIC 0-5 VERY LOW [X] cve-750 _ FRIABLE RUBBING WITH FINGER FREES NUMERQUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT [ casme  [C] we aovencer : GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIM [0 rorraae woist O wicoe - STEEL TEET oSt GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE
HIGH PLASTICITY 26 OR MORE HIGH - . "STEEL TEETH E POST HOLE DIGGER MOOERATELY INOURATED BREAKS, EASILY WHEN HIT VITH HAMHER, PR
CoL TRICONE _____* TUNG.-CARB, HAND AUGER
OR [X] ACKER AD2 = [] somone roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT [] e sean reer DIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O . O . EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
O - SAMPLE BREAKS ACROSS GRAINS,

REVISED 02/23/06




NCDOT BORE SINGLE 8089 WILLIAMS CREEK.GPJ NC_DOT.GDT 12/6/12

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET

WBS 17BP.8.R.14

| TIP SF-620174

| counTY MOORE

| GEOLOGIST C. Dewalt

SITE DESCRIPTION 08-8089 - Moore County Bridges - Williams Creek Bridge

GROUND WTR (ft)

BORING NO. WC-EB1-A

STATION 13+75

OFFSET 14 ftLT

ALIGNMENT -L- O HR. GNE

COLLAR ELEV. 458.0 ft

TOTAL DEPTH 25.0 ft

NORTHING N/A

EASTING N/A 24 HR. N/A

DRILL RIG/IHAMMER EFF.JDATE CME 75

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER J&L Drilling

START DATE 11/15/12

COMP. DATE 11/15/12

| SURFACE WATER DEPTH N/A

L
E'(-ﬁE)V ey DE(th’)T H|_BLOW COUNT BLOWS PER FOOT sawp. W 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5ft | |0 2 50 I 100 | NO. Lmol| 6 | ELev. (i) DEPTH (ft)
460 -
458.0 GROUND SURFACE 0.0|
I 45786 Asphalt 0.4
45701 10 R L 457.0 ABC Stone 10
| S5-1 M ROADWAY EMBANKMENT
T - '/3043 Brownish Gray, Dense, Silty Fine to Coarse
455 - 455.0 SAND with Gravel (A-2-4) 30
4545 ] 35 Pz ALLUVIAL
1 2 3 3 .7 Gray, Firm, Fine Sandy SILT with Roots
SS-2 M
& 4533 _ _ _ ____WA4 a4
1 I
4520 | 6.0 /. ..
2 1 1 )
1 9 - - Ss3 | M
450 1 \
24495 | 85 5 1 1 ‘\
T *8 t Ss-4 | w Grayish Brown, Firm, Fine to Coarse
1 R A Sandy SILT (A-4)
| RESIDUAL 110
—+ e f————— e —— — = Yellowish Gray, Loose, Silty Fine to Coarse -
i _b'ﬁ SAND (A-2-4) '
T 9‘4 WEATHERED ROCK
445 %= Yellowish Gray GRAVEL interpreted as
4445 [ 135 V/ WEATHERED ROCK (Meta Granite with
T 100/0.4 - 10000 4+ 555 %7; Schist)
1 =
7
—+ G
7
4 7
V7
440 1 Cf ]
4395 | 185 IS %
T 60/0.1 6000, ?{, >
1 ,,‘é 438.0 20.0
// CRYSTALLINE ROCK
4 = Gray META GRANITE WITH SCHIST
7
- I| 7
435 1 S
(=
2 433.0 25.0
Boring Terminated by Auger Refusal at
1 L Elevation 433.0 ft in CRYSTALLINE ROCK




NCDOT CORE SINGLE 8089 WILLIAMS CREEK.GPJ NC_DOT.GDT 12/6/12

CORE BORING REPORT

A & NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

WBS 17BP.8.R.14 |TIP SF-620174 |COUNTY MOORE

| GEOLOGIST C. Dewalt

SITE DESCRIPTION 08-8089 - Moore County Bridges - Williams Creek Bridge

GROUND WTR (ft)

BORING NO. WC-EB1-A STATION 13+75 OFFSET 14 ftLT ALIGNMENT -L- 0 HR. GNE
COLLAR ELEV. 458.0 ft TOTAL DEPTH 25.0 ft NORTHING N/A EASTING N/A 24 HR. N/A
DRILL RIG/IHAMMER EFF./DATE CME 75 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER J&L Drilling START DATE 11/15/12 COMP. DATE 11/15/12 SURFACE WATER DEPTH N/A
CORE SIZE NQ TOTAL RUN 5.0 ft
RUN DRILL RUN STRATA | L
E'(-ﬁE)V ELEV DE(%T H R(%N RATE | REC [ ROD SQ'\AP' RECIRP| o DESCRIPTION AND REMARKS
(ft) (Min/it) | % % ) % % | G| ELEV.(f) DEPTH (ft)
438 Begin Coring @ 20.0 ft
4380 | 20.0 [ 5.0 [ 4:30/2.0] (5.0) [ (0.6) (5.0)[ (0.6) j,;f 438.0 CRYSTALLINE ROCK 20.0
1 100%| 12% 100%| 12% %_ Light Gray, Moderately Weathered, Hard, High Jointing, Intensely
6:45/1.0 = Fractured META GRANITE WITH SCHIST, Joint Angles of 20 degrees
(=
435 T 6:00/1.0 2
(=
T 8:15/1.0 %/'7‘_
(=
T 5:15/1.0 7.’/?'
433.0 | 25.0 J 2 4330 25.0

Boring Terminated by Auger Refusal at Elevation 433.0 ft in

CRYSTALLINE ROCK




NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

WBS 17BP.8.R.14

|11P SF-620174

| counTY MOORE

| cEOL

OGIST C. Dewalt

SITE DESCRIPTION 08-8089 - Moore County Bridges - Williams Creek Bridge

GROUND WTR (ft)

BORING NO. WC-EB1-B

STATION 13+75

OFFSET 15ftRT

ALIGNMENT -L-

O HR. GNE

COLLAR ELEV. 458.0 ft

TOTAL DEPTH 22.0 ft

NORTHING N/A

EASTING N/A

24 HR. N/A

DRILL RIG/IHAMMER EFF.JDATE CME 75

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER J&L Drilling

START DATE 11/15/12

COMP. DATE 11/15/12

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE 8089 WILLIAMS CREEK.GPJ NC_DOT.GDT 12/6/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH 0 5 5 5 100 \/ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. |/Mol| G | ELEV. @) DEPTH (ft)
460 |
458.9 GROUND SURFACE 9.9
I —\ Topsoil I
457.0 1.0 A ROADWAY EMBANKMENT
7 E | Gray and Brown, Medium Dense, Silty Fine
+ - $20 SS1| M to Coarse SAND (A-2-4)
455 1 /
4545 | 35 [}
1 3 6 9 ]
‘15 SS-2 M
T '//' . 452.5 5.5
452.0 6.0 . . RESIDUAL
4 4 6 1 Gray and Reddish Brown, Stiff, Fine Sandy
1 . &0 - Ss3 | M SILT (A-4)
~N
450 1 N 450.0 8.0
4495 | 85 A R - N Same, Hard
T "N ss4 | M
044
1 R
-+ - I.
|
1 [ P 446.0 12.0
WEATHERED ROCK
445 4 Light Brownish Gray, Silty SAND
4445 | 135 interpreted as WEATHERED ROCK (Meta
1 60 [40/0.2 S § I Granite with Schist)
100/0.7
440 1
4395 | 185
T [00/0.4 S
SS-6
il . 100049
4361 | 219 i 436.0 22.0
60/0.1, 60/0.1%°N SS-7 Boring Terminated by Auger Refusal at
1 | Elevation 436.0 ft on CRYSTALLINE
ROCK




NCDOT BORE SINGLE 8089 WILLIAMS CREEK.GPJ NC_DOT.GDT 12/6/12

NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

WBS 17BP.8.R.14

|11P SF-620174

| counTY MOORE

| cEOL

OGIST C. Dewalt

SITE DESCRIPTION 08-8089 - Moore County Bridges - Williams Creek Bridge

GROUND WTR (ft)

BORING NO. WC-EB2-A

STATION 14+83

OFFSET 15ftLT

ALIGNMENT -L-

O HR. GNE

COLLAR ELEV. 459.0 ft

TOTAL DEPTH 24.0 ft

NORTHING N/A

EASTING N/A

24 HR. N/A

DRILL RIG/IHAMMER EFF.JDATE CME 75

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER J&L Drilling

START DATE 11/15/12

COMP. DATE 11/15/12

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH \/ 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft | |0 2 0 B 100]| NO. | voil 6| Etev. DEPTH (f)
460 |
459.0 GROUND SURFACE 0.0
I 4582 Asphalt 08
4580 | 1.0 . - '
5 5 5 | ABC Stone |
SS-1 M ROADWAY EMBANKMENT )
T - @10 - Gray and Brown, Medium Dense, Silty Fine
| to Coarse SAND (A-2-4)
4555 | 35 |
455 T 0 | 7 6 \
é13 SS-2 M
T '7" 435 _ _ _ _ _ __ _ ____ _____ 55
453.0 6.0 L Gray and Reddish Brown, Stiff, Fine Sandy
226 I SILT (A-4)
i & - SS3 | M
1 _// o 451.0 8.0
4505 | 85 Same, Hard
450 T 2 2 2 |
‘4 SS-4 M
1 - 449.0 10.0
| ALLUVIAL
1 . Dark Brown, Loose, Silty Fine to Coarse
: SAND (A-2-4)
T [ S R A 446.5 12.5
4 .. WEATHERED ROCK
4455 | 135 Brown and Gray, Silty SAND interpreted as
445 1 66 [34/0.3 WEATHERED ROCK
Py SS-5
s _ 100/0.8
4405 | 185
440 1 100/0.3 100/0.3® | SS-6 440.0 19.0
’ CRYSTALLINE ROCK
1 Light Brown and Gray, META GRANITE
435 435.0 24.0

Boring Terminated by Auger Refusal at
Elevation 435.0 ft in CRYSTALLINE ROCK




NCDOT CORE SINGLE 8089 WILLIAMS CREEK.GPJ NC_DOT.GDT 12/6/12

A & NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

SHEET

WBS 17BP.8.R.14

| TIP SF-620174

| counTY MoORE

| GEOLOGIST C. Dewalt

SITE DESCRIPTION 08-8089 - Moore County Bridges - Williams Creek Bridge

GROUND WTR (ft)

BORING NO. WC-EB2-A

STATION 14+83

OFFSET 15ftLT

ALIGNMENT -L- O HR. GNE

COLLAR ELEV. 459.0 ft

TOTAL DEPTH 24.0 ft

NORTHING N/A

EASTING N/A 24 HR. N/A

DRILL RIG/HAMMER EFF.JDATE CME 75

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER J&L Drilling

START DATE 11/15/12

COMP. DATE 11/15/12

SURFACE WATER DEPTH N/A

CORE SIZE NQ

TOTAL RUN 5.0t

eLev| RUN IoeptH| RUN| DRILL RUN 51 samp. FBAret L
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. | R('%?- R(%D o} DESCRIPTION AND REMARKS
(ft) (Minfft) | o % ) % % | G| ELEV. () DEPTH (ft)
440 Begin Coring @ 19.0 ft
440.0 [ 190 [ 5.0 [6:45/1.0] (5.0) [ (1.6) (5.0)] (1.6) ?;f 440.0 CRYSTALLINE ROCK 19.0
| 100%| 32% 100%| 32% %_ Light Brown and Gray, Slightly Weathered, Hard, High Jointing, Fractured
6:00/1.0 = META GRANITE
(=
i 7:00/1.0 2
(=
i 6:30/1.0 2
(=
i 6:15/1.0 2
435 | 435.0 | 24.0 J ) 4350 24.0

Boring Terminated by Auger Refusal at Elevation 435.0 ft in

CRYSTALLINE ROCK




NCDOT BORE SINGLE 8089 WILLIAMS CREEK.GPJ NC_DOT.GDT 12/6/12

\ NCDOT GEOTECHNICAL ENGINEERING UNIT
” \Ll@ BORELOG REPORT

SHEET

WBS 17BP.8.R.14

| TIP SF-620174

| counTY MOORE

| GEOLOGIST C. Dewalt

SITE DESCRIPTION 08-8089 - Moore County Bridges - Williams Creek Bridge

BORING NO. WC-EB2-B

STATION 14+81

OFFSET 15ftRT

ALIGNMENT -L-

O HR.

COLLAR ELEV. 459.0 ft

TOTAL DEPTH 18.1 ft

NORTHING

N/A

EASTING N/A

24 HR.

GROUND WTR (ft)
GNE
N/A

DRILL RIG/IHAMMER EFF.JDATE CME 75

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER J&L Drilling

START DATE 11/15/12

COMP. DATE 11/15/12

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5ft | |0 2 50 I 100 | NO. Lmol| 6 | ELev. (i) DEPTH (ft)
460
GROUND SURFACE 0.0
I Asphalt 07
4580 | 10 s 5 s A ABC Stone
| ssil| m RESIDUAL
T - @11 - Red and Yellow, Stiff, Fine to Coarse
| SAND with Gravel (A-2-4) 3.0
45551 35 e ~ 7 7 Grayish Brown, Firm to Stiff, Fine Sandy |
455 1 5 2 3 / sso Clayey SILT with Gravel (A-4)
¢ - M
5
1 N\
453.0 | 60 .\. .
2 3 7 \
1 . ho SS3 | M
\
450571 85 ’ \\'
450 T 2 [ 3 | 19 ‘
\,22 SS-4 M
1 R
1 .
| 12.0
-+ el ——— — — —]— ——— —
WEATHERED ROCK
1 Light Brownish Gray, Silty SAND
4455 | 135 interpreted as WEATHERED ROCK (Meta
445 1 39 [61/0.1 sss Granite with Schist)
1 ~ 100069
| 4410 | 18.0 L. 18.1
60/0.1, 60/0.19 SS-6

Boring Terminated by Auger Refusal at
Elevation 440.9 ft on CRYSTALLINE
ROCK
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WILLIAMS CREEK BRIDGE — BORING WC-EB1-A

20 feet

BEP S FOIFLEY SITLAC R P LT

SCALE IN FEET

WILLIAMS CREEK BRIDGE — BORING WC-EB2-A

24 feet

SCALE IN FEET



