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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.29
County: Moore County
Bridge (SR 1262) over Richland Creek
ECS Project No. 08-8088

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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PROJECT REFERENCE NO.

SHEET NO.

I1TBP.8.R.29

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL_DESCRIPTION RIPT TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE T0 COARSE HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED X
SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFORM - 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. ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
::'uc:u"s ast ;::g:wzn 'I'Il':' . :c;«rnm:s :IE.'I?I:“ mnrgl#&“ﬂ;'f'g&‘féfu'ﬁm solL PRy AR A MIXTURE OF LNIFORM PARTICLES OF TwD OR sizEs. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN . FOOT PER 60 BLOWS. |AOUIFER - A WATER BEARING FORMATION OR STRATA,
ACCORD ANDARD (AASH - - - MORE IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A Z0ME |,
uasls;:::c.::nma a::sg ut: .rﬁs:au:no sv?';:& “?s?;ll:uﬁnsalmﬁﬁ 'g‘!'gainik 3?‘#'& :vgu.su:!: SEECR0ED. IGULARITY OF GRAINS OF WEATHERED ROCK. ' ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONS| Y X AASH SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: - aPRL ROCKS ANCES COMPOSE|
45 MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, E TC. EXAMPLEs THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, a 3 %mrazmwm‘:h oF .:..2 s.:ﬁ:gm ?uios.r.&fs 3.21;";'&':2‘?::
VERY STEF.GRW,SUTY CLAY,MDIST WIH NTERBEDDED FIRE SMD LAERSHGHLY PLASTC. A-7-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALLES > 100 . oEIC.
" GRW, 2 NTER ¥ ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
L AINERAL OGICAL COMPOSITION pr— FTNE 70 COARSE GRAIN TO\EOUS AND METAMORPHIC ROCK TraT 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, FELOSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING "200) (> 35% PASSING "20@) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC,) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 [a3] -2 ad[as a6 a7 a2 [ 4445 COMPRESSIBILITY NN CRTSTALLING 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
cLass. [a-1-oa-1-b a-2-4]a-2-5a-2-6]a-2- 7 ire] a3 |4-6.47 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 ROCK INCLUDES PHYLLITE. SLATE, SANDSTONE. ETC. OF SLOPE.
3 TR T es MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-50 [COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD .
SrMeoL P RSN HIGHLY COMPRESSIBLE LIOUIO LIMIT GREATER THAN 50 SEDIMENTARY Rocc [T T P1 REFUSAL. ROCK TYPE. INCLUDES LIMESIONE, SANOSTONE, CEMENTED e e T & o ncEnace, TCCOVERED IN THE CORE BARREL DIVIDED Bv TOTAL
: N  iCF L | sweLL BEDS.ETC.
% PASSING SILT- PERCENTAGE_OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. :: o I TN ms:tus.m CLAY gl:. QRGANIC MATERIAL nn::it:n sn.rs'J ;Lg.av IHER MATER ROCKS OR CUTS MASSIVE ROCK.
=200 |5 mﬁ mx|10 mx| 35 mx|35 ux|35 mxfas me]s s [a6 sev|26 rens ey SOILS TRACE OF ORGANIC MATTER 2 - 32 3-8 TRACE 1- 10z FRESH m:"‘.?" cé'v';?l‘tfu"“"" FEW JOINTS WAY SHOW SLIGHT STAINRG. FINGS UhoeR %.}J.’fg_mz AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM TE
LITILE ORGANIC MATTER 3-5% 5-12% LITTLE 10 - 20% ’ .
LI0UID LM 40 Mx|4) My 40 Mx a1 M Jao Mx |41 1w 40 x| 41w SOILS WITH 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
PLASIIC INDEX | 6 Mx NP 110 Mx |10 Mx i My [10 N f1@ Mx |10 Mxfii vy |11 N LITTLE OR HIGHLY HIGHLY ORGANIC 0% 207 HIGHLY 357 AND ABOVE w SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
— OF A CRYSTALLINE NATURE.
GROUP INDEX (] (] 0 a4 Mx mx |12 mx|16 Mx|No Mx] ~ MODERATE FAULT - A FRACT FRACT! T T OF T
I 8 wx iz AMOUNTS OF m“ L GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO _s::ls m‘,r:f ,‘:‘u': ,,:f,"‘:‘mmm ,_:_‘n,": :':Té:im BEEN DISPLACENENT OF THE
USUAL TYPESISTONE FRAGS.|. o | oy tv OR cLAYEY | SILTY | cuavey ORGANIC pvA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
0F MAIGR A0 [canp| GRAVEL anD sanD SOILS SOILS MATTER \ 4 STATIC WATER LEVEL AFTER 24  moums CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
;‘m‘:‘i sao - MODERATE SIMI;lgscm&ﬁn:EFx 90:* ol;cﬁnml:: AND ;:Es."‘mm EFFECT“SV- I:oc « a5 FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
9 Py [{ ] GRAN| DSPARS SCOL. SOME SHOW 0 PARENT MATERIAL.
A5 A EXCELLENT TO GOOD FAIR TO POOR F:";ﬁm POOR | UNSUITABLE PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA Hoo. DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED N ERAL
SUBGRADE O"W" SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
7- s ~7- . THE STREAM,
Pl OF A-7-5 SUBGROUP IS = LL - 30 sPl OF A-7-6 SUBGROUP [S >LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ 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 :u: FlrE n.‘ ) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED - (MOD, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES “CLUNK" SOUND WHEN STRUCK, L
COMPACTNESS OR ROADWAY EMBANKMENT (RE) SAMPLE APPRE
PRIMARY SOIL TYPE PENETRATION RESISTENCE|  COMPRESSIVE STRENGTH o1 a1 TEST [E_IESIEQ, WOULD YIELD SPT REFUSAL .
ol S JNSFE ) viTH SO DESCRIPTION G"’ e TEST BT P SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED 0L - FRACTURE I Rockt ALOKG wiEh W0 CIABLE MOIENENT WS QECeRRED
S - BULK SAMPLE . .
GENERALLY VERY LOOSE < SOl sYMeoL P evcer sorne (SEV IN STRENGTH T0 STRONG SOIL, IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED 10 SOME |rooc, 0 SELF-L(KE RIOGE OR PROJECTION OF ROCk WHOSE THICKNESS IS SMALL COMPARED T
CRANLAR LOOSE 41010 $S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 10 10 30 /A ARTIFICIAL FILL (AF)OTHER SAMPLE [E_TESTED, YIELDS SPT N VALUES > 109 BPF LENS - A BOOY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
INON-CORESIVE) o o % 105 THAN ROADWAY EMBANKMENT CORE. BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOTTLED MOT.) . IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE e v [NFERRED SOIL BOUNDARY SAMPLE v SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY [NDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <0.25 n-o 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 SOF T 2704 2.25 T0 0.50 - INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 189 BPF INTERVENING IMPERVIOUS STRATUM,
- = PIEZOMETER
SLvcLay e p es 10 19 A RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE.OR DISCERNIBLE ONLY IN SMALL AND BESIOUAL (RESJ SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 T0 30 '2 }3 f #Tewe® ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALITY DESIGNATION IROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 330 >4 2702 O e LaiceToR - CALIFORNIA BEAR ALSO ON EXOMPLE. N — ROCK SEGMENTS EOUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
DIP & DIP DIRECTION OF INSTALLATION CBR - CALIFORNIA BEARING
TEXTURE_OR GRAIN SIZE |—> ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
T N- .
O~ 1 NvaLe VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REOUIRES Sﬂﬂ;ﬂi—‘ﬁ‘—"- RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
US. STD. SIEVE SIZE 4 18 40 e 200 27 ®  SOUNDING ROD @&D— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 280 042 025 0075 0053 - - SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD 10 Db rach man SPee R OF PICK ONLY WITH DIFFICULTY. HARD HAMYER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
oeR s e cw ;2: by aa o e e peiiiaeid (v - MOISTURE CONTENT MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE 101U SETOIG 0% STHISTOSITY v rED A0S
(BLOR.) 1C0B.) (GR,) 1SL) icL) BT - BORING TERMINATED MED. - MEDIUM V - VERY . SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. SO0.) {F_SD.) - cLaY MICA. - M I- AR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SLIP PLANE -
P —— p PP o pyo CL.- CL ICA, - MICACEOUS VST - VANE SHEAR TES Foniat i SLIP PLANE,
0.5 CPT - CONE PENETRATION TEST MOD, - MODERATELY WEA, - WEATHERED MODE
TRATION TEST 1RAT 1 n- R )
SIZE N 12 3 CSE. - COARSE NP - NON PLASTIC Y - UNIT WEIGHT MEDILM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. 3 196 LO HORER FALI 30 WOAES REQUIRED F0 PEOUCE A %mﬁmﬁﬁ :‘nu? 1::) gun. WITH
T - ATION OF TERMS OMT - DILATOMETER TEST ORG, - ORGANIC ™ ORY UNIT WEIGHT HARD O o o e aewt, CHIPS TO PEICES 1 INCH MAXIMAM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSICE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE SOloE o FIELD MoreTore ecr T DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST 3 THAN @.1 FOOT PER 60 BLOWS.
L ® - vOID RATIO SAP, - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
IATTERBERG LIMITS) OESCRIPTION F - FINE SO, - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN S oM SmC) ““",'E'!&E';fr'ﬂ" OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT,SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. .
\ FRAC. - FRACTURED, FRACTURES SLL - SLIGHTLY TRATA |1 1 - A MEASURE OF ROCK OUALITY DESCRIBED BY
(saT.) FROM BELOW THE GROUND WATER TABLE . VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK, PIECES 1 INCH TOTAL LENCTR OF “FOCK SCCVENTS '""m A STRATUM EQUAL T0 OR GREATER THAN 4 INCHES DIVIOED BY THE
LL_ | Liouio 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 STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC \ SEMISOLID: REGUIRES DRYING T0 FINGERNAIL. BEDDING IQPSOIL (1S, - SURFACE SOILS USUALLY CONTAINING m‘nc MATTER,
Lt PLASTIC LIMIT CET ATTAIN OPTIMUM MOISTURE EOUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING 1ERM THICKNESS
PL _ L
DRILL UNITSs ADVANCING TOOLSs HAMMER TYPE: 1ERM SPACING s 4 FEET BENCH MARK: SR 1262
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED
OPTIMUM MOISTURE - MOIST - M) SOLIDs AT OR NEAR OPTIMUM MOISTURE [X] ewtomaric [T mana THICKLY BEDDED 15 - 4 FEET
oL O carers wiDE 310 10 FEET ELEVATION FT
SHRINKAGE LIMIT [X] mosie B-59 _ THINLY BEODED @16 - 1.5 FEET s .
S - - WOOERATELY CLOSE 170 3 FEE! VERY THINLY BEODED 0.03 - 0.16 FEET
] contmuous FLicHt aucer CORE. SIZEs CLOSE 0.16 10 1 FEET :
- DRY - () REQUIRES A0DITIONAL Wa'ER 10 O VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.005 - 8.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE 8x-51 [(X] 2% vorLow aucers [Je_ THINLY LAMINATED < 0.008 FEET _
PLASTICITY [ oe-esc [ waeo Faceo Fincer eits [X]~20
_— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD) DRY STRENGTH D TUNG.-CARBIOE INSERTS
NONPLASTIC e-s VERY LOW [X] cve-7s0 O FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT [ casnc ] wr aovancer D TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-28 MEDIUM .
priedimpetiith 2 MoRE v [Z] rorrase Hoist ] ricose _ STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED CRAINS CAN BE SEPARATED FROM SAWPLE wiTh SIEEL PROGE:
0] rmicoe T, o BREAKS EASILY WHEN HIT WITH HAMMER,
(o8] —_ ~CARB. HAND AUGE
OR [X] ACKER AD2 & SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY [NCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAYI, CORE BIT 5] we sem 1ot OIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. . O . EXTREMELY INOURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
O - SAMPLE BREAKS ACROSS GRAINS.

REVISED 02723706




\ NCDOT GEOTECHNICAL ENGINEERING UNIT
” \Ll@ BORELOG REPORT

SHEET

WBS 17BP.8.R.29

| TIP SF-620069

| counTY MOORE

| GEOLOGIST CBDeWalt

SITE DESCRIPTION 08-8088 - Moore County Bridges - Richland Creek Bridge

GROUND WTR (ft)

BORING NO. RC-EB1-A

STATION 13+45

OFFSET 15ftLT ALIGNMENT -L-

O HR. Dry @ 20’

COLLAR ELEV. 308.0 ft

TOTAL DEPTH 25.2 ft

NORTHING N/A EASTING N/A

24 HR. N/A

DRILL RIG/HAMMER EFF./DATE CME 750

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER J&L Drilling

START DATE 11/16/12

COMP. DATE 11/16/12

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE 8088 RICHLAND CREEK.GPJ NC_DOT.GDT 12/4/12

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. LAmol| 6 | ELev. (i) DEPTH (ft)
310
T [ 3080 GROUND SURFACE 99
3070 ] 1.0 R _I| . - Asphalt —
+ LA N N }22- . SS1 | M ROADWAY EMBANKMENT
T Y 1 3050 - Brown, Very Stiff, Fine to Coarse Sandy ,— 30
T .o - SILT (A-4
3|68 oL ss2 | M | v ___SLT(Ad
302.0 | 6.0 Ty N 3025 _ Brown, Medium Dense, Silty Clayey Fine to,__ _5.5]
3135 e - ssa| m |- __ _Coarse SAND with Odor (A-2-4)_ _
300 | ,ooct oc il 13T 3000 'Brown, Loose, Silly Fine SAND with Gravel 8.0
f C (A-2-4)
T 2 | 2 | 6 - - -
1 .?_8 . SS4 | M ||: Same, Fine to Coarse, No Gravel
295 1 N ||:
2045+ 135 | u
1 21215 '+7' - ss5 | M |
T A L|
1 IR PR R B L[ 2010 17.0
290 | o=t q1gc ] WEATHERED ROCK
T [L00/0.4 - 100/0.49 |\ SS-6 z Gray, Silty Fine to Coarse SAND,
288.0 | 20.0 R — 4 287.8 Interpreted as WEATHERED ROCK (Meta 20.2
1100/0.3 © 100/0.2 D Diabase)
7
285 o CRYSTALLINE ROCK
= Light Gray META DIABASE
?.5 282.8 25.2

Boring Terminated at Elevation 282.8 ft in
Crystalline Rock




NCDOT CORE SINGLE 8088 RICHLAND CREEK.GPJ NC_DOT.GDT 12/4/12

A NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET

CORE BORING REPORT

WBS 17BP.8.R.29 | TIP SF-620069 | COUNTY MOORE | GEOLOGIST CBDeWalt
SITE DESCRIPTION 08-8088 - Moore County Bridges - Richland Creek Bridge GROUND WTR (ft)
BORING NO. RC-EB1-A STATION 13+45 OFFSET 15ftLT ALIGNMENT -L- O HR. Dry @ 20'
COLLAR ELEV. 308.0 ft TOTAL DEPTH 25.2 ft NORTHING N/A EASTING N/A 24 HR. N/A
DRILL RIG/HAMMER EFF./DATE CME 750 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER J&L Drilling START DATE 11/16/12 COMP. DATE 11/16/12 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 AP RECIRP| o DESCRIPTION AND REMARKS
(ft) (Min/it) | % % ) % % | G| ELEV.(f) DEPTH (ft)
287.8 Begin Coring @ 20.2 ft
2878 1 202 1 50 [4:30/2.0] (5.0) [ (1.8) (5.0)](1.8) ?;f 287.8 CRYSTALLINE ROCK 20.2
4:15/1.0 | 100%| 36% 100%| 36% ?",g Gray, Slightly Weathered, Hard, Moderate Jointing META DIABASE,
285 3:45/1.0 = Joint Angles 0 -45 degrees
4:30/1.0 7
282.8 | 25.2 4:45/1.0 TZA 28238 25.2

Boring Terminated at Elevation 282.8 ft in Crystalline Rock




NCDOT BORE SINGLE 8088 RICHLAND CREEK.GPJ NC_DOT.GDT 12/4/12

\ NCDOT GEOTECHNICAL ENGINEERING UNIT
” \Ll@ BORELOG REPORT

SHEET

WBS 17BP.8.R.29

| TIP SF-620069

| counTY MOORE

| GEOLOGIST CBDeWalt

SITE DESCRIPTION 08-8088 - Moore County Bridges - Richland Creek Bridge

GROUND WTR (ft)

BORING NO. RC-EB1-B

STATION 13+45

OFFSET 15ftRT

ALIGNMENT -L- O HR. 17.0

COLLAR ELEV. 308.0 ft

TOTAL DEPTH 23.5 ft

NORTHING N/A

EASTING N/A 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE CME 750

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER J&L Drilling

START DATE 11/16/12

COMP. DATE 11/16/12

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E'(-ﬁE)V ELEV DE(%TH \/ SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5ft | |0 2 50 I 100] | No. | mol ELEV. (ff) DEPTH (ft)
310
T [ 308.0 GROUND SURFACE 0.0
3070 | 1.0 T — Asphalt —
1 8 8 9 . *17 SS-1 ROADWAY EMBANKMENT
305 3045 3.5 4 305.0 Brown, Medium Dense, Silty Fineto ~ ,— 39
I TR e ss2 %35 \ _ _ CoarseSAND(A24) __ _ | 45
202071 60 R 3025 "1 ~Grayish Brown, Siiff, Fine Sandy SILT | 55
] 5 8|10 . }'18 SS-3 L __( A !
300 300.0 Brown, Medium Dense, Silty Fine SAND 8.0
2995 85 5 5 R 7 (A-2-4)
4 fg. . SS-4 Same, Loose
b 1 Same, with Clay
) 4 -
% 2945—T 135 }
1 2023 e SS-5
1 : o 291.0 17.0
290 _ ALLUVIAL
289.5°F 185 3 50 50003 | ———T———T———— —TTi{[sSs% 289.0 Grayish Brown, Loose, Fine to Coarse 19.0
] - 100/0.5® SAND with Gravel (A-4)
1 - - WEATHERED ROCK
285 1 No Recovery - Gray Rock Fragments
28451235 284.5 retrieved from Auger Interpreted as 235
60/0.0 60/0.0 SS-7 \ WEATHERED ROCK (Meta Diabase) /

Boring Terminated by Auger Refusal at
Elevation 284.5 ft on Crystalline Rock




NCDOT BORE SINGLE 8088 RICHLAND CREEK.GPJ NC_DOT.GDT 12/4/12

\ NCDOT GEOTECHNICAL ENGINEERING UNIT
” \Ll@ BORELOG REPORT

SHEET

WBS 17BP.8.R.29

|11P SF-620069

| counTY MOORE

| cEOL

OGIST CBDeWalt

SITE DESCRIPTION 08-8088 - Moore County Bridges - Richland Creek Bridge

BORING NO. RC-EB2-A

STATION 14+50

OFFSET 15ftLT

ALIGNMENT -L-

COLLARELEV. 311.0ft

TOTAL DEPTH 31.0ft

NORTHING N/A

EASTING N/A

24 HR.

GROUND WTR (ft)
O HR. Dry at 26'
N/A

DRILL RIG/HAMMER EFF./DATE CME 750

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER J&L Drilling

START DATE 11/16/12

COMP. DATE 11/16/12

| 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)
315 -
T [ 311.0 GROUND SURFACE 0.0|
310 | 310.0 1.0 | ROADWAY EMBANKMENT
1 9 9 9 L. }18 SS-1 Brown, Medium Dense, Silty Fine to
azsyas { L1 0 Coarse SAND (A-2-4)
305 | 30507 6.0 VAl 552 3055 55
> > 3 A 53 B Same, Loose, with Gravel
ast as 75- 2] 303.0 8.0
+ 2122 ||éa ) t Same, with Clay
300 I [ LNy
1 N '_|=\ 299.0 12.0
4 - . ALLUVIAL
297.5 T 135 7 7 5 _\&\9 . 555 Gray, Fine Sandy SILT (A-4)
295 T TN
T N | - - - 294.0 17.0
4 L ... RESIDUAL
2251 185 3 12 16 . _\ Lo SS6 Brown, Medium Dense, Silty Fine to
200 4 . ».28. . Coarse SAND with Gravel (A-2-4)
T | N P R 289.0 22.0
4 . .. WEATHERED ROCK
2815 1235 50/0.2 - 100/0.4® 557 Brown, Silty Fine to Coarse SAND with
1 L — N Gravel interpreted as WEATHERED ROCK
285 4 285.0 (Conglomerate Sandstone) 26.0
T o NON-CRYSTALLINE ROCK
T o Red CONGLOMERATE SANDSTONE
280 T | 280.0 31.0

Boring Terminated at Elevation 280.0 ft in
Non-Crystalline Rock




NCDOT CORE SINGLE 8088 RICHLAND CREEK.GPJ NC_DOT.GDT 12/4/12

A & NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

SHEET

WBS 17BP.8.R.29

| TIP SF-620069

| counTY MoORE

| GEOLOGIST CBDeWalt

SITE DESCRIPTION 08-8088 - Moore County Bridges - Richland Creek Bridge

GROUND WTR (ft)

BORING NO. RC-EB2-A

STATION 14+50

OFFSET 15ftLT

ALIGNMENT -L- OHR. Dry at 26'

COLLARELEV. 311.0ft

TOTAL DEPTH 31.0ft

NORTHING N/A

EASTING N/A 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE CME 750

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER J&L Drilling

START DATE 11/16/12

COMP. DATE 11/16/12

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 AP RECIRP| o DESCRIPTION AND REMARKS
(ft) (Min/it) | % % ) % % | G| ELEV.(f) DEPTH (ft)
285 Begin Coring @ 26.0 ft
285.0 | 26.0 [ 5.0 [2:45/1.0[ (4.2) [ (3.6) 4.2)](3.6) [ 285.0 NON-CRYSTALLINE ROCK 26.0
1 2:15/1.0 | 84% | 72% 84% | 72% | Red, Moderately Weathered, Hard, Moderate Jointing,
1 2:0051.0 | CONGLOMERATE SANDSTONE, joint angles 0 and >45 degrees
T 2:15/1.0 L
280 | 280.0 [ 31.0 2:30/1.0 280.0 31.0

Boring Terminated at Elevation 280.0 ft in Non-Crystalline Rock




NCDOT BORE SINGLE 8088 RICHLAND CREEK.GPJ NC_DOT.GDT 12/4/12

NCDOT GEOTECHNICAL ENGINEERING UNIT
” \Ll@ BORELOG REPORT

SHEET

WBS 17BP.8.R.29

| 1P SF-620069 | county

MOORE

| GEOLOGIST CBDeWalt

SITE DESCRIPTION 08-8088 - Moore County Bridges - Richland Creek Bridge

BORING NO. RC-EB2-B

STATION 14+47

OFFSET 15ftRT

COLLARELEV. 311.0ft

TOTAL DEPTH 28.6 ft

NORTHING N/A

GROUND WTR (ft)
ALIGNMENT -L- 0 HR.
EASTING N/A 24 HR.

25.0
N/A

DRILL RIG/HAMMER EFF./DATE CME 750

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER J&L Drilling

START DATE 11/16/12

COMP. DATE 11/16/12

| 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. LAmol| 6 | ELev. (i) DEPTH (ft)
315 -
T [ 3110 GROUND SURFACE 0.0
310 | 3100 [ 1.0 | 2102 Asphalt o
1 6 2 8 . *10 . SS-1 208.0 ABC Stone /
3075 T 3.5 SR == ROADWAY EMBANKMENT — =
I 6 5 8 - -*—13- SS-2 \ Brownish Gray, Medium Dense, Silty Fine |
305 | 3050 T 6.0 A 3055 \___ _ loCoarse SAND (A24)  _ _
6 5 6 SS-3 Brownish Gray, Stiff, Fine to Coarse Sandy
- 11 -
SILT (A-4)
3025 a5 1 Same, with Gravel
2 2 9 : +1:1 : SS-4 '
300 )
T
2975 T 135 . 1| : 975 _ _ _ ____ ___ __ 135
10 6 5 i SS-5 Grayish Brown, Medium Dense, Silty Fine
295 NV to Coarse SAND with Wood and Clayey Silt
-\_ 294.0 Inclusions (A-2-4) 17.0
v ALLUVIAL
2925 F 185 g 7 10 o \ i Grayish Brown, Very Siiff, Fine to Coarse
250 . .?ﬂ Ss-6 Sandy SILT with Wood (A-4)
T R 289.0 22.0
WEATHERED ROCK
287.5 23.5 t Tt
56 (44/0.5 - 100109 K S57 No Recovey
285 T
282.5 28.5 S 282.4 28.6
60/0.1] 60/0.1%°\ SS-8 Boring Terminated with Standard

Penetration Test Refusal at Elevation
282.4 ft on Non-Crystalline Rock
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