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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (918) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS 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 METHOD.

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

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED 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.

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.

BY: R.RAHIE
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D PROJECT NO. SHEET NO. | TOTAL SHEETS
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION B-3830 33281.1.1 2 35
DIVISION OF HIGHWAYS '
GEOTECHNICAL UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.

N NON-COASTAL PLAIN MATER!AL THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK. ..

ROCK MATERIALS ARE TYPlCALLY DIVIDED AS FOLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
SAND LAYERS, g SUBANGULAR, SUBROUNDED, OR ROUNDED., WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES >100 BLOWS A9 3 g
VERY STIFF, GRAY SILTY CLAY, WOIST ITH INTERBEDDED FINE LAYERS, HIGELY PLISTIC, A-7-6 ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION p— EINE 7O COARSE GRATN JGNEGUS AND NETAMORIVIC ROGKTHAT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (GR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING #200) (>35% PASSING #200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN .
GROUP A1 [as] A2 A4 [as [ as | A7 COMPRESSIBILITY :ggf&’ggALUNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED, ROCK TYPE COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
e e e g MODEROTELY COMPRESSLE DU Lerotes COASTAL PLAIN ‘cNg;';;j DESPEIY; Ls”% ;;%TTE EQSD:;ESE&?CROCK BUT MAY NOT YIELD or o
555 T MODERATELY COMPRESSIBLE LIQUID LIMIT 31-50 TAL EDIMENTS CEMENTED INTO ; CORE RECOVERY (REC.)- TOTAL LENGTH OF AL co T
SYMBOL  g3es \& HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 50 (SCEPD)lMENTARY Rock  [T_ T SPTREFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEVENTED o T OF AL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
— SHELL BEDS, ETC. -

% PASSING PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUGTURE OF ADJACENT

#10 - S0MX ORGANIC MATERIAL ~ CRANULAR - SiLT-CLay OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.

#40 |30 MX|50 MX[51 MN IRGARL VATERAL SolLs solLs OTHER MATERIAL

FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER B
#200 |15 Mx|25 Mx |10 Mx |35 Mx|35 Mx|35 Mx 35 MX] 36 Mn|3s Mn|36 M| 36 MN] TRACE OF ORGANIC MATTER 2-3% 3-5% TRACE 1-10% HAMMER IF CRYSTALLINE. %R!;gimsm ATWHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5-12% LITTLE 10~ 20% )

LiQuD LM 40 MX|41 MN|40 MX 41 MN 40 MX A1 MNIAOMXIATMNY - o)) o iy MODERATELY ORGANIC 5-10% 12-20% SOME 20-35% VERY SLIGHT  ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN GLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
eLasTiciNDEX]  6MX | NP, 10 Mx|10 Mx}11 MNf11 MN[ 1O MX[OMX 1T MN[TEMNL | e or miHLy | HIGHLY ORGANIC >10% >20% HIGHLY 35% AND ABOVE (v.sL) g’:f;gtzmm:ggngC'ME" FAGE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS iF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

No MX| MODERATE ) FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF TH
eroreRy_ © 0 0 VX |8 MK J12 WX X[ AMOUNTS OF gg,‘ﬁg‘"‘c GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO ONE ANOTHER PARALLEL TO TH: F:ACTURE &
USUAL TYPES|STONEFRAGS| o o1y OR CLAYEY SLTY CLAYEY ORGANIC ... WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (sLi) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR g

OF MAJOR | GRAVEL AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
Teras | sanp | SAND|  GRAVELAND SAND SoiLs soLs v_ STATIC WATER LEVEL AFTER __24 __HOURS. "
MATERIAL : - MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN, RATING - : FAIRTO Zpw PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
ASA EXCELLENT TO GOOD FAIR TO POOR POOR POOR  JUNSUITABLE] DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
P1.OF A75 <LL.-80:P.. OF A7-6 >L.L.-30 o= SPRING OR SEEPAGE THE STREAM,
il o =TT o el MODERATELY  ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL .
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH EORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE REGOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED SPT CPT (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK" SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE P ACTNESS OR | PENETRATION RESISTENCE COMPRESSNVE Ingz?ENGTH RoowaY gg:é:mi;ﬂ G DPT DT TESTBORNG SPT REFUSAL JOINT - FRAGTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) ¢ PMT -
SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED A
ALY VERY LOOSE « SOIL SYMEOL P  avcersorme (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME B e RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 5 SMALL COMPARED TO
GENERALL LOOSE 47010 SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. : X
SE::::R MEDIUM DENSE 10 TO 30 N/A ARTIFICIAL FILL OTHER THAN O B%%%%%LE DESIGNATIONS IF_TESTED, YIELDS SPT N VALUES > 100 BPF - LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 307050 - ROADWAY EMBANKMENTS S - BULK SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT MOTILED (MOT.) - RREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE >50 — ~ —  INFERRED SOIL BOUNDARIES GORE BORING 5. SPLITSPOON (V. SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LAGK OF GOOD DRAINAGE.
VERY SOFT 2 0.5 - SAMPLE 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
095 1 - . INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 0257005 S/E7/S  INFERRED ROCKLINE \sxxo ONTORNG WELL T SHELEY TUBE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. _
ATERAL MEDslgxz:s i : TTg 11 95707 SAMPLE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL 1702 < v
(COMESIVE) VERY STIFF 157030 2704 TTTrs T ALLOVIAL SOL BOUNDAR ANt RS - ROCK SAMPLE if:ﬁkg;chﬂc:genmmms ‘QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (R.Q.D.) - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >30 >4 25025 ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
R GRAINSIZE gggz"sgﬁiﬁﬂg&m O SLOPE INDICATOR RT - RECOMPACTED ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRA ‘ INSTALLATION TRIAXIAL SAMPLE -
CBR - CBR SAMPLE VERYHARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REQUIRES g:;zg';';ici"“" - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
US.STD.SEVESIZE 4 10 40 60 200 270 ° SOUNDING ROD O~ sPTNVALE SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. -
OPENING (MM 476 20 042 0.25 0.075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
(MM) ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT. WHICHH HAS BEEN EMPLACED PARALLEL
COARSE FINE SILT cLay TO DETAGH HAND SPEGIMEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
BOULDER COBBLE GRAVEL SAND SAND St AR - AUGER REFUSAL FRAGS. - FRAGMENTS
(BLDR.) (coB) (GR) (CSE. $D) .5D) L) (L) BT - BORING TERMINATED MED. - MEDIUM MODERATELY  GAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INGHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRIGTION ALONG A FAULT OR
o o~ CAVE I AT PRESSUREMETER TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED SO PLANE.
GRAIN MM 305 75 20 0.25 005 0.005 - b BY MODERATE BLOWS.
. SD. - SAND, SANDY -
SZE N, 12" 3 g;T Cch; - PENETRATION TEST oL SILT STy MEDIUM GAN BE GROOVED OR GOUGED 0.05 INGHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. i::z'EQR:Aﬁ;'s;F;QI'L"’;‘“GBE—&—:LEESSETRZ‘}E?RNE";ET?Z)'SJ :gggét—.)—silE;‘é’;‘:’}iﬁ?&”&?ﬁfé;‘ ;’ﬁgg ; Z SITTH
SOIL MOISTURE - CORRELATION OF TERMS GSE. - COARSE SLI. - SLIGHTLY HARD GAN BE EXGAVATED (N SMALL CHIPS TO PEIGES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 0.1 FOOT PENETRATION
DMT - DILATOMETER TEST TCR - TRICONE REFUSAL POINT OF A GEOLOGISTS PICK. WITH 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE . - .
RIPTION . CAN BE GROVED OR GQUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESC DPT - DYNAMIC PENETRATION TEST 7Y - UNIT WEIGHT SOFT Y STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
©-VOID RATIO FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC,)-
CSUALLY LD VERY WET GSUALLY o ENE “Ys - DRY UNIT WEIGHT PIECES AN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - 3 s N - - S :
(SAT FROM BELOW THE GROUND WATER TABLE FIAD - FILLED IMMEDIATELY AFTER DRILLING V.- VERY VERY CAN BE CARVED WITH KNIFE. GAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROGK QUALITY DESIGNATION (3.R.Q.D.) - AMEASURE OF ROCK QUALITY DESCRIBED BY:
) FOSS. - FOSSILIFEROUS VST - VANE SHEAR TEST SOFT OR MORE IN THICKNESS CAN B BROKEN BY FINGER PRESSURE. CAN BE SCRATGHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
PLASTICL L UaupumT FRAC. - FRACTURED W - MOISTURE CONTENT FINGERNAL. g TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
] SEMISOLID; REQUIRES DRYING TO TOPSOIL (T.S.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER. -
R’:;fE -WET-W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
PLL -~ PLASTICUMIT HAMMER TYPE: TERM SPACING IER THCKNESS BENCH MARK: _NCDOT BASELINE STATION -BL2- PING 12+19.56, ELEV.=46,11ft
. DRILL UNITS: ADVANGING TOOLS: VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
- MOIST - (M] SOLID; AT OR NEAR OPTIMUM MOISTURE : AUTOMATIC | X| MANUAL THICKLY BEDDED 1.5-4 FEET >
OM -~ OPTIMUM MOISTURE D CLAY BITS WIDE 3TO 10 FEET
T D MOBILE B- - THINLY BEDDED 0.16 - 15 FEET
SL~1~ SHRINKAGE LIMIT — MODERATELY CLOSE 1 TO 3FEET
- LIGHT AUGER VERY THINLY BEDDED 0.03-0.16 FEET
[T] e conmnuousF CORE SIZE: CLOSE 0.16 TO 1 FEET ES:
-DRY - REQUIRES ADDITIONAL WATER TO g VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
DRY -(D) ATTAIN OPTIMUM MOISTURE [ st [] e HoLow aucers . - THINLY LAMINATED <0.008 FEET Geotechnical Exploration
Performed By:
PLASTICITY oM HARD FACED FINGER BITS INDURATION ’
E-45C
FOR SEDI RY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (i) DRY STRENGTH [] onc.carsie mseTs EDIMENTA
NONPLASTIC 05 VERY LOW CME-550 RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT L cASING [ ] WIADVANCER e FRIABLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. N :
- MEDIUM i T y
rg‘ gtﬁz:ig:g 2 ;aRza oRe HIGH D PORTABLE HOIST D TRICONE 4 " STEEL TEETH D POST HOLE DIGGER MODERATELY INDURATED s:gl::(ss Z?\: ‘;3_5 iﬁﬁﬁﬁﬁﬁm 'mr;m WITH STEEL PROBE; MACTEC ENg;héEEil;«Li N;:dco A(‘:/g:lsjléums, INC.
TRICONE. " TUNG.-GARB. [ ] wanoauser -
COLOR [ omer Ol INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE; RALEIGH, NORTH CAROLINA 27604
D COREBIT SOUNDING ROD DIFFICULT TO BREAK WITH HAMMER. (919) 8760418
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) [ vane sHearTesT .
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] omer [ omer ] oner EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE; :
. SAMPLE BREAKS ACROSS GRAINS. .
TR
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NCDOT BORE DOUBLE MACTEC 6468-07-1889.GPJ NC_DOT.GDT 10/29/07

Sl

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 13

PROJECT NO. 33281.1.1 | D. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard PROJECT NO. 33281.1.1 ID. B-3830 | COUNTY Columbus GEOLOGIST J. Howard
SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft)
BORING NO. EB1 STATION 19+64 OFFSET 13ftLT ALIGNMENT -L- 0 HR. 8.1 BORING NO. EB1 STATION 19+64 OFFSET 13ftLT ALIGNMENT -L- O HR. 8.1
COLLARELEV, 48.2f1t TOTAL DEPTH 88.2ft NORTHING 199,176 EASTING 2,158,176 24 HR. FIAD COLLARELEV. 48.21t TOTAL DEPTH 88.2ft NORTHING 199,176 EASTING 2,158,176 24 HR. FIAD
DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core HAMMER TYPE Automatic DRILL MACHINE CME-45C DRILL. METHOD Mud Rotary/Core HAMMER TYPE Automatic
START DATE 10/10/07 COMP. DATE 10/11/07 | SURFACE WATER DEPTH N/A DEPTHTOROCK N/A ° START DATE  10/10/07 COMP. DATE 10/11/07 SURFACE WATER DEPTH N/A DEPTHTOROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BL L '
Fh | ELEv PR o 25 5 5 100 VZE SOIL AND ROCK DESCRIPTION F | ELEV |PEETH o QWS PER FoOT SAUP: o SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5t ] : , NO. L/motl G | elev . DEPTH (ft) () 0.5ft | 0.5ft | 0.5¢t | |0 25 50 75 1001 | NO. |/woll 6 ‘
50 | N I = I N S L Match Line ]
T T T T e T T T T R T T T T T T COASTALPLAIN ~— ~ — ~— — 7]
47.6 +66 T Roggﬁgﬁ%ﬁgﬁ;’:\(ﬁm 3‘3 4 Gray green, silty, fine SAND (A-2-4) with
1o T ve - g ) C Asphalt to 0.6 feet 337 T 81.9 e sat trace mica (continued)
45 =y I 23 —,/ ROADWAY EMBANKVENT -3 I 60/0.3 ~_“e003 o
1 ls. .. Brown, gray, and tan, fine SAND (A-3) 1
s I 7s : ce -38.7 T 869
40 4tz - as| | 40 T 16 | 20 |71/0.3 C ot Sat. 400 88.2
T 6 8 11 =3 ALLUVIAL T 10010.6® K Boring Terminated at Elevation -40.0 ft in
+ .. // - . Dark brown, fine to coarse SAND (A-3) -+ » Coastal Pl(api‘n:2 ng ?r?nse, silty, fine SAND
4 R o 4 L -2-4) with trace mica
354 1 12.8 - T -
35 —+ y: 7 5 & -45 -+ = Bits Used: 3" Side-Discharge Finger Bit
4 .I/ R B EE RS R | 3 Y 16.0 -+ _ Drilling Fluid Properties: 7.9 lbs/gal
T c ALLUVIAL T T -
30 | 804 T 178 /' Co Gray-brown, clayey, SAND (A-2-6) with wood -50 T - Casing Depth: 19.1 ft (4')
T WOH! 1 |WOH| g7 \ fragments —188 T N
279 1 203 S COASTAL PLAIN 1 i
1 WOH | WOH WOHH o - - - White to light gray, siity, coarse SAND (A-3) + L
25 T O e - -~ — . WithLIMESTONE fragments ______ 228} | . T -
—+ COASTAL PLAIN - -+ —
o6 T 253 k- Gray green, silty, fine SAND (A-2-4) with very + -
. * 7 7 A SRR I thinly to thinly bedded, friable, cemented T -
T ccot ot |29 sand and limestone layers and trace shetl T -
20 I A fragments -60 T r
1 b T N
179 T 303 i I -
I T 1] 9 - é2 I C
15 I ',/ ) -65 T i
y 1 L
120 1 353 sl I B
T CO R .?’9_ I X
10 I - =70 I :.
7.9 T 403 A I i
T 7 [ 3| 4 47 i T X
5 I N 75 I [
1 .\ I n
29 T 453 N I _
T 6 | 7 | o - »16 1 i
0 I 1 -80 I C
2.1 1503 I IR 50.3 I C
T {12 | 16 . . M N COASTAL PLAIN 1 N
4 . /".2 & \_ Gray green and dark gray, sandy CLAY (A-6) 1 L
-5 4 vi \_ with trace mica and shell fragments -85 —+ -
7 T 53 e N T 3
\ L
L 3 4 5 . ‘9 .. M \- 4 .
-10 T A \' -90 T r -
1 — N3 1 -
121 T 603 v N T r
N 1 L
T CHN I BT B R M §_ I L
-15 I Y \‘_ 95 T r
T .\. NI T n
-18.7 T 66.9 S | AR \- T+ -
20 I 6 | 9 | 16 B M %‘_ -100 1 o
4 . . L -21.3 69.5 4 -
+ -0 \- COASTAL PLAIN 1 i
-237 T.71.9 RN IR Q— Gray green, clayey, fine SAND (A-2-6) with + L
25 Ei 3 R Ce e 4.\. .- Sat. ..».:.:_ trace shell fragments and wood fragments 105 I [
1 . .\.\\;. A I P 1 L
1 R ey COASTAL PLAIN T B
=287 T 76.9 S Gray green, silty, fine SAND (A-2-4) with T i
.30 16 | 40 |60/0.4 ~ Sat. trace mica : -110 T i




NCDOT CORE DOUBLE MACTEC 6468-07-1889.GPJ NC_DOT.GDT 10/29/07

(= NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

PROJECTNO. 33281.1.1  |ID. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard

SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft)
BORING NO. EBf STATION 19+64 OFFSET 13ftLT ALIGNMENT -L- OHR. 81
COLLARELEV. 482ft TOTAL DEPTH 88.2 ft NORTHING 199,176 EASTING 2,158,176 24HR.  FIAD

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

START DATE 10/10/07

COMP. DATE 10/11/07

SURFACE WATER DEPTH N/A DEPTH TOROCK N/A

CORE SIZE HQ

TOTALRUN 29.01t

DRILLER D. Rhodes

RUN
ELEV ELEV DEPTH

® | “wm | ®

RUN
4y

DRILL

RATE
(Min/ft)

RUN
R(leé:. R%)D Sﬁfgl’. Rl;:‘C.
% (%) ) g7/(,)

(0] DESCRIPTION AND REMARKS
G | ELEV. () DEPTH (ft)

28.9

Begin Coring @ 19.3 ft

579

264 4

1.0

0:15

N=0

©0) | NA
0% [

25

22,9 |
214 1

Ny
@
w

26.8

3.5

0:16
0:15
0:30

©0) | NA

COASTAL PLAIN
White to light gray, silty, coarse SAND (A-3) with LIMESTONE fragments
25.7 (continued) 225

) (6.2
0% 31%

0:15/0.5
N=29

20

17.8 ]
16.4

30.3
31.8

3.5

0:45
0:15
0:15

07 | NA
20%

0:10/0.5
N=20

15

12.9
114

35.3
36.8

3.5

0:16
0:30
0:15

(1.4) | NA
40%

0:05/0.5
N=9

10

7.9
6.4

40.3

3.5

0:16
0:30
0:15

03| NA
9%

0:05/0.5
N=7

41.8

29
14

453
46.8

3.5

0:15
0:10
0:20

VA
34%

0:10/0.5
N=16

-2.1
-3.6

50.3
51.8

3.5

0:156
0:45
0:45

Z8) | NA
74%

COASTAL PLAIN
Gray green, silty, fine SAND (A-2-4) with very thinly to thinly bedded, friable,
cemented sand and limestone layers and trace shell fragments

0:15/0.5

N=28

@7)

-5

7.1
-8.6

56.3
56.8

3.5

0:30
0:15
0:15

T7%

| NA 39%

0:10/0.5
N=9

-12.1 60.3

LN SN N A SN S e B S I D S RN B R I R S B N BN IO SN B RN SN SN SN M M N N NS SRS S S N N S R Nat AU B I N R SN S B SN N AU SN 2 T N JN AN It N NN RN S JN N L R B B N B

PN SR SN SN ST ST S W ST UNY SN S SN NNV Y SO WY AR HOOY WY SN TN SOUN AT SO O SN SN SN Y SN SNOE WO R AU MU S 1 O VU VOR U AT I WA SRR TN JY O YOO O |

-40

3.5

0:30
0:30
0:20

©0) | NA
0%

-45

Tttt

}

0:10/0.5
N=17

=25

N=24

IN=100/0.9

N=60/0.3

IN=100/0.8

COASTAL PLAIN
Gray green and dark gray, sandy CLAY (A-6) with trace mica and shell
fragments

213 69.5

COASTAL PLAIN
Gray green, clayey, fine SAND (A-2-6) with trace shell fragments and wood
fragments

o8

o %

SEmEANINNNINNNIIINY,

o2

COASTAL PLAIN
Gray green, silty, fine SAND (A-2-4) with trace mica

-40.0 88.2

Boring Terminated at Elevation -40.0 ft in Coastal Plain: Very dense, silty,
fine SAND (A-2-4) with trace mica

Bits Used: 3" Side-Discharge Finger Bit
Drilling Fluid Properties: 7.9 lbs/gal
Casing Depth: 19.1 ft (4")

[rvryrryrpvrrot

SHEET 14



Seer IS
Phot Bridge No. 363 over Big Creek on SR 1947
ISZrCeTEC(:) lgr:soj No. 6468-07-1889 : NCDOT Proj. No. 33281.1.1 (R-3830)

Bridge No. 363 over Big Creek on SR 1947
EB1
Box 2 of 2; Depth: 51.8-61.8 ft

Lot




NCDOT BORE DOUBLE MACTEC 6468-07-1889.GPJ NC_DOT.GDT 11/12/07

Sl

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 16

PROJECT NO. 33281.1.1 l ID. B-3830 ‘ COUNTY Columbus I GEOLOGIST J. Howard/M. Lear PROJECT NO. 33281.1.1 ID. B-3830 l COUNTY Columbus GEOLOGIST J. Howard/M. Lear

SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft)
BORING NO. Bt STATION 20+13 OFFSET 6ftLT ALIGNMENT -L- OHR. 3.7 | | BORING NO. B1 STATION 20+13 OFFSET 6ftLT ALIGNMENT -L- OHR. 37
COLLARELEV. 41.4ft TOTAL DEPTH 99.2 it NORTHING 199,141 EASTING 2,158,210 24 HR. FIAD | | COLLARELEV. 41.4ft TOTAL DEPTH 99.2t NORTHING 199,141 EASTING 2,158,210 24 HR. FIAD

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

START DATE 09/24/07

COMP. DATE 09/28/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 39.6 ft

START DATE 09/24/07

COMP. DATE 09/28/07

SURFACE WATER DEPTH

N/A

DEPTH TOROCK 39.6 ft

ELEV
(v

DRIVE
ELEV
()

DEPTH
()

BLOW COUNT

BLOWS PER FOOT

0.5ft

0.5ft

0.5t | |0

25 50 75
1 ] i

100

SAMP.
NO.

v

MOl

L
o}
G

ELEV. (ft)

SOIL AND ROCK DESCRIPTION
DEPTH (ft)

ELEV
(ft)

DRIVE
ELEV
()

DEPTH

(ft)

BLOW COUNT

BLOWS PER FOOT

0.5ft | 0.5ft

25 50 75
1 1 ]

0.5ft

100

SAMP.
NO.

MOl

L
0
G

SOIL AND ROCK DESCRIPTION

40

46

41.4

0.0

»
=
R

GROUND SURFACE 0.0)

35

37.9

3.5

WOH

WOH

30

33.9 ]

75

25

28.9

LS

12.5

20

23.9

17.5

WOH

15

18.9

22.5

10

13.9

27.5

WOH

WOH

| I

8.9

BRI

325

3.9

37.5

L

42.5

1

47.5

15

17

& -
VAR

-11.1

52.5

[

-16.1

57.5

WOH

-22.0

63.4

1

-27.0

68.4

e e e, e o e e e e S "o o

PE T

-32.0

734

11

36

+
T

39

61/0.5

64/0.4

© 100099

T 10011 .oT

S8-1

S8-2

S8-3

S8-4

SS-5

SS-6

Sat.

Illllllll'

"Illl

ALLUVIAL
Tan-gray, poorly sorted, silty, fine SAND
(A-3) with trace organics

ALLUVIAL
Brown, clayey, silty, SAND (A-2-4) with trace
organics

Pushed Shelby Tube (ST-1) from 9.0to 11.0
feet with no recovery

78.4

Match Line

-389 T

80.3

23 |77/0.4

M |
t——

-43.9

85.3

1 30

70/0.3

-48.9

90.3

68 [32/0.2

- 100/o.s1
70008

Sat.

Sat.

COASTAL PLAIN
Gray and dark gray, clayey, fine SAND
(A-2-6) with shell fragments

COASTAL PLAIN
Dark gray, fine sandy SILT (A-4) with trace
clay

COASTAL PLAIN
Dark gray, clayey, fine SAND (A-2-6)

COASTAL PLAIN
Dark gray, silty, fine SAND (A-2-4) with trace
limestone

SS8-7

SS8-8

S8-9

S8-10

S8-11

18%

29%

COASTAL PLAIN
Dark gray, medium hard to soft, thickly
bedded, friable, sandy LIMESTONE

COASTAL PLAIN
Dark gray-green, sandy CLAY (A-6) with
trace mica and shell fragments

P |
1

-63.9

95.3

32 | 42

58/0.4

1 00/0.7;

-57.8

99.2

45 155/0.4

. 100/0.9

100/0.9%

S8-12

S$8-13

ll'lllllllll‘lllllllll

o
N
B

Gray-green, silty, fine SAND (A-2-4) with
trace very thinly to thinly bedded CLAY
(A-7-6) layers and trace lignite (continued)

99.1

COASTAL PLAIN
Dark gray, soft to medium hard, very thinly to
thinly bedded, friable to moderately
indurated, LIMESTONE

s
-

—

COASTAL PLAIN —
Dark gray, sandy CLAY (A-6) with trace mica
COASTAL PLAIN
Dark gray, clayey, silty, SAND (A-2-4) with
_ _ race mica and shell fragments _ _
COASTAL PLAIN
Green gray, clayey, fine SAND (A-2-6) with
trace shell fragments and very thinly bedded
clay layers

520]

58]
—

60.3
]

COASTAL PLAIN
Dark gray-green, fine sandy, silty CLAY (A-6)

65.2

COASTAL PLAIN
Dark gray-green, soft, thinly bedded, friable,
fine to coarse sandy, clayey, LIMESTONE

o

COASTAL PLAIN
Gray-green, silty, fine SAND (A-2-4) with
trace very thinly to thinly bedded CLAY
(A-7-6) layers and trace lignite

-105

-110

-115

PO (T ST W SN VN NN YN YO WUOT WU NUNTNONN S A U SO ST YUY TN N N SO SN SN NN (NN TUNY ST SN SN SO SHNE SO N NN U TOOR UK SUUC SN ANV | AN T |
Tttt

PR WO W A IO T S WS U T SO
-+—+t++t++-rt++t+r-+-+—t—---+-r--+------------ et

60/0.0

50/0.0®

llllllllllllll[llllllll|’lllIIlllIllllllllllllllllllllll

COASTAL PLAIN
Very hard, indurated to extremely indurated,
cemented SAND/LIMESTONE (No
Recovery)

Boring Terminated with Standard Penetration
Test Refusal at Elevation -57.8 ft in Coastal
Plain: Very dense, cemented
SAND/LIMESTONE

Bits Used: 4" Side-Discharge Wing Bit; 3"
Side-Discharge Finger Bit

Drilling Fluid Properties: ND
Casing Depth: 32.5 ft (4")

Other Samples:
ST-1(9.0- 11.0)




NCDOT CORE DOUBLE MACTEC 6468-07-1889.GPJ NC_DOT.GDT 10/29/07

™ NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

PROJECT NO. 33281.1.1 I ID. B-3830 l COUNTY Columbus I GEOLOGIST J. Howard/M. Lear

SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft)
BORING NO. B1 STATION 20+13 OFFSET 6ftLT ALIGNMENT -L- . O HR. 37
COLLARELEV. 4141t TOTALDEPTH 99.2 ft NORTHING 199,141 EASTING 2,158,210 24 HR. FIAD

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

START DATE 09/24/07

COMP. DATE 09/28/07

SURFACE WATER DEPTH N/A

DEPTH TOROCK 396 ft

CORE SIZE HQ TOTALRUN 295t DRILLER E. Burkett
RUN DRILL RUN STRATA L
E(Lﬁ";\’ ELEV DFZE)T H R(‘f{)” RATE | REC T'RODT| SPUP- [RECTROD) o DESCRIPTION AND REMARKS
() Minff) | % | % i % | % |G| ELEV.() , DEPTH (ft)
24 Begin Coring @ 39.0 ft
24 +380 135 1:00 |(29) ] NA 55T A N COASTAL PLAIN
0 T ?4112 83% 1(00,}0 - \ Dark gray, silty, fine SAND (A-2-4) with trace limestone (continued) /
A1 T 425 b R COASTAL PLAIN 25
. 1 L‘Lfi@.i SS-7 (04| NA K Dark gray, medium hard to soft, very thinly to thinly bedded, friable, sandy
2.6 T 44.0 N=32 15% LIMESTONE
I 35| 215 (1.9 NA ’ - COASTAL PLAIN
5 B 230 | 37% " ) .
1 T ars 3:45 5.2 Dark gray-green, sandy CLAY (A-6) with trace mica and shell fragments 466
S e 1:45/0.5 ALY ' COASTAL PLAIN
-7.6 1 490 N=11 \1 00 A’/ NA NN Dark gray, soft to medium hard, very thinly to thinly bedded, friable to
T 35 1:88 (0.0) | NA <ga°) %- moderately indurated, LIMESTONE
-10 T : 0% o COASTAL PLAIN )
A1.17[ 525 1:00 § Dark gray, sandy CLAY (A-6) with trace mica 28
426 1 540 030/0.5, 558 | QO | NA Ry M mm T COASTAL PLAN  ~ —~———
S 35 330 (14) | NA Dark gray, clayey, silty, SAND (A-2-4) with trace mica and shell fragments
-15 I 8323 % ) e e COASTALPLAIN ™~~~ ——————— %9
161 3 875 0:20/0.5 3579 Green gray, clayey, fine SAND (A-2-6) with trace shell fragments and very
-17.6 1 59.0 N=17 thinly bedded clay layers
1 3.5 g?g g233/) NA 60.3
-20 1 - © COASTAL PLAIN
-21.1 62.5 ,9'15 Dark gray-green, fine sandy, silty CLAY (A-6)
220 1634 {09 ]M4505 5T NA
— A 6:32/0.9 100%f———" SS-10
-23.5 + 649 N=14 o, 65.2
-25 I 35| 204 105 NA COASTAL PLAIN
T 0:35 | 14% Dark gray-green, soft, thinly bedded, friable, fine to coarse sandy, clayey,
270 T 684 oates LIMESTONE
284 1 698 N=100/0.9 8§8-11 COASTAL PLAIN
N 3.6 116 | (0.0)| NA Gray-green, silty, fine SAND (A-2-4) with trace very thinly to thinly bedded
-30 =+ 108 | 0% CLAY (A-7-6) layers and trace lignite
+ 1:45 ’
-32.0 | 734 .
-33.0 T 74.4 LT TT
4 4.0 06 ] (0.0) | NA
-35 T 118 | 0%
4 1:27
-37.0 | 784 1:21
4 IN=100/0.9
-40 T IN=100/0.8 SS-12
"-45 _: IN=100/0.7]
-50 I IN=100/0.9 5573
.55 1 IN=100/0.9
T 57.7 99.1
b N=60/0.0 = COASTAL PLAIN
-60 T B Very hard, indurated to extremely indurated, cemented SAND/LIMESTONE
T N {No Recovery)
T i oring Terminated wi ndard Penetration Jest Refusal at Elevation -
1 R ft in Coastal Plain: Very dense, cemented SAND/LIMESTONE
-65 1 - Bits Used: 4" Side-Discharge Wing Bit; 3" Side-Discharge Finger Bit
1 C Drilling Fluid Properties: ND
o I - Casing Depth: 32.5 ft (4")
T - Other Samples:
1 - ST-1(9.0- 11.0)
-75 I Z.
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Core Photos
MACTEC Proj. No. 6468-07-1889

SHeer 16
Bridge No. 363 over Big Creek on SR 1947
NCDOT Proj. No. 33281.1.1 (R-3830)

Bridge No. 383 over Big Creck on SR 1947
81
Box 1of 2: Depth: 39.0 . 55.0 #t

Bridge No. 363 over Big Creek on SR 1947
B1
Box 2 of 2. Depth: 59.0 ~ 79.3 ft




NCDOT GEOTECHNICAL ENGINEERING UNIT

@ 6 BORELOG REPORT

SHEET 19

PROJECT NO. 33281.1.1 ! ID. B-3830 I COUNTY Columbus ’ GEOLOGIST B. Deobald PROJECT NO. 33281.1.1 ID. B-3830 I COUNTY Columbus GEOLOGIST B. Deobald

SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1 889) GROUND WTR (ft)
BORING NO. B2 STATION 20+65 OFFSET 21ftLT ALIGNMENT -L- OHR. Water| | BORING NO. B2 STATION 20+65 OFFSET 21#tLT ALIGNMENT -L- OHR. Water
COLLARELEV. 30.81t TOTAL DEPTH 75.7 it NORTHING 199,122 EASTING 2,158,260 24 HR. Boring| | COLLARELEV. 30.8ft TOTAL DEPTH 75.7 ft NORTHING 199,122 EASTING 2,158,260 24 HR. Boring

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

START DATE 10/04/07

COMP. DATE 10/05/07

SURFACE WATER DEPTH 9.6ft

DEPTH TOROCK 30.0ft

START DATE 10/04/07

COMP. DATE 10/05/07

SURFACE WATER DEPTH 9.6ft

DEPTHTOROCK 30.0ft

" NCDOT BORE DOUBLE MACTEC 6468-07-1889.GPJ NC_DOT.GDT 10/29/07

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT . L
BV| ELev [DERTH v 0 SOIL AND ROCK DESCRIPTION BV| ELey |DEPTH SAMP. o SOIL AND ROCK DESCRIPTION
® 1 “@ | ™ [os|ost|ost| |0 25 50 75 100| | NO. |/moil 6 | Eev.m oepranl | | @ | @ |ostt|ost|osr| 0 25 50 75 100 | NO. |/voll ,
35 | I 45 L | L4 Matchline | __ 4\ '
1 B 1 i Boring Terminated at Elevation -44.9 ftin |
1 B 4 L Coastal Piain: Very dense, silty, fine SAND
o 208 T 00 v [ 308 GROUND SURFACE oaf | 1 i a4
—+ 1 | WOH | WOH Sat. Mrid— ALLUVIAL = -+ - Bits Used: 3" Side-Discharge Wing Bit
1 WORPY s Sandy MUCK with wood fragments (Poor 1 i 9e g
1 L. - . viviy M1 4 Recovery) J— + = Drilling Fluid Properties: 8.4 Ibs/gal
261 T 47 b - - COASTAL PLAIN 4 i
25 2 3 2 _As s w - Gray-green, clayey, siity, fine SAND (A-2-4) .55 T - Casing Depth: 7.1 ft (4")
-t I with very thinly to thickly bedded, friable to T —
T N I moderately indurated cemented zones and T -
T N " trace shell fragments T ™
| I A d w| I o
185 + 12.3 A T -
+ 9 | 9 | 1 e e T -
1 I 1 i
15 I / -85 1 -
135 4 17.3 Y 1 i
. 7 6 6 . .{1.2 . - -
10 I ah n| T o
85 + 223 e 1 A
I S IR - I -
5 T N as| T d
35 4+ 273 - -\ - T+ -
+ 5 | 7 | 10 iz T -
I 1 08 _ o o ___ 300 I :
0 4 } COASTAL PLAIN -80 —+ =
-15 + 323 1 Gray-green, thickly bedded, moderately ,__ 32.0 + -
T 8 | 11 | 1 e —  Indurated, sandy LIMESTONE ____ ;. T -
T . ‘l‘ - COASTAL PLAIN T -
5 T ol Gray-green, fine sandy, CLAY (A-6) 85 T -
4 el 82 o ______ 39 1 [
4 RN COASTAL PLAIN 4 5
-86 T 394 i Gray-green, clayey, silty, fine SAND (A-2-4) 4 B
10 ¥ 4 ) ) " io with trace shell fragments 80 + L
T S T n
1S R P 1 R
136 1 444 b T -
-15 T 415 |7 : '*1'2' -95 I o
I - I T2 o 280 I :
186 + 494 R COASTAL PLAIN + _
2 T 7 5 5 . * . Gray-green, silty CLAY (A-6) with very thinly 4 -
o’ -4 14 bedded sand layers and trace shell -100 g =
+ Sy fragments and lignite + -
-23.6 T .54.4 . -\\~ T :
-26 I S8 _@19 -105 I C -
I 1 O R DR 22 ________ s I -
. .286 + 59.4 PP COASTAL PLAIN o+ B
= 17 .. . Gray-green, silty, fine SAND (A-2-4) with 4 -
=30 - %4 $Z5 very thinly to thinly bedded CLAY (A-7-6) =110 =+ n
1 . \§ .. layers and trace shell fragments and lignite + -
-33.6 T 64.4 ,\.\ + C
-35 Iz 45 |95104 100099 115 I L
4 . L JOr SO 4 L
i .. g C 4 L
-386 + 694 - N R T -
.40 _: 24 16 26 - !42’ -120 _': B
1 N S IO 1 N
4 I 4 B
-436 T 744 S T B
T 20 45 155/0.3 © NG 7571 | - T i
== 100/0.5@ 125




NCDOT CORE DOUBLE MACTEC 6468-07-1889.GPJ NC_DOT.GDT 10/29/07

2 . NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

PROJECTNO. 3328111  |ID. B-3830 | COUNTY Columbus | GEOLOGIST B. Deobald

SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft)
BORING NO. B2 STATION 20+65 OFFSET 21ftLT ALIGNMENT -L- OHR.  Water
COLLARELEV. 30.8 ft TOTALDEPTH 757 ft NORTHING 199,122 EASTING 2,158,260 24HR.  Boring

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

START DATE 10/04/07

COMP. DATE 10/05/07

SURFACE WATER DEPTH 9.6it

DEPTH TOROCK 30.0ft

CORE SIZE HQ TOTALRUN 19.21t DRILLER E. Burkett
RUN DRILL RUN STRATA L
E'(-ﬂE)V ELEV DE&)T” R(g)N RATE [REC [ROD| SPHP. REC R o DESCRIPTION AND REMARKS
@ Minfft) | % | % ) % % | G| ELEV. (f) DEPTH (ft)
237 Begin Coring @ 7.1 ft
2o L 7] 5.2 0:35 (20) | NA COASTAL PLAIN
+ 1.06 | 38% Gray-green, clayey, silty, fine SAND (A-2-4) with very thinly to thickly
20 . + 0:40 bedded, friable to moderately indurated cemented zones and trace shell
- 0:50 fragments (continued)
18,5 + 123 0:45/1.2
170 T 138 N=20
L 3.5 0:20 (2.8) | NA
15 I 0:30 | 80%
4 0:30
13.5 1 17.3 0:15/0.5
12.0 18.8 N=12
1 35 | 055 |(04) ] NA
10 mE 0:55 11%
4 0:40
8.5 1 22.3 0:30/0.5
70 T 238 “N=8§ _ :
4 3.5 1:20 (2.8)| NA
5 T 0:45 | 80%
1 0:40
35 1273 0:2000.5
2.0 28.8 N=17
4 35 0:55 (23)| NA | 08 o 300
0 1 2:00 66% (2.0) COASTAL PLAIN
45 | 323 5 100% _Gray-green, thickly bedded, moderately indurated, sandy LIMESTONE ___ 320
+ ———,;1,32—- (0.3) ’ COASTAL PLAIN
T 100% Gray-green, fine sandy, CLAY (A-6)
5 a1
+ 82 e e 370
1 COASTAL PLAIN
-+ Gray-green, clayey, silty, fine SAND (A-2-4) with trace shell fragments
.10 T N=12
-15 T N=12
1 R - 1!
1 COASTAL PLAIN
20 + N=14 Gray-green, silty CLAY (A-6) with very thinly bedded sand layers and trace
b -+ shell fragments and lignite
.25 T N=19
1 N - -1
4 ) COASTAL PLAIN
.30 -+ N=75 Gray-green, silty, fine SAND (A-2-4) with very thinly to thinly bedded CLAY
-+ (A-7-6) layers and trace shell fragments and lignite
35 1 N=100/0.9
-40 T V=42
45 T N=100/0.8 757
1 N Boring Terminated at Elevation -44.9 ft in Coastal Plain: Very dense, silty,
4 i fine SAND (A-2-4)
5 1 C Bits Used: 3" Side-Discharge Wing Bit
T N Drilling Fluid Properties: 8.4 Ibs/gal
I - Casing Depth: 7.1 ft (4")
s T o

SHEET 20



SHeer 2/
Bridge No. 363 over Big Creek on SR 1947
ASI:z’gTFl:‘,?g;j No. 6468-07-1889 NCDOT Proj. No. 33281.1.1 (R-3830)

Saver Bug Creek on SR 1947
B2
Tregsth 71

LT

Bridge No. 363 over Big Creek on SR 1947
B2
Box 2 of 2; Depth: 28.8 - 32.3 ft"
0.5, Ojft




" Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 22

Lo Ly BORELOG REPORT

i PROJECT NO. 33281.1 A ‘ ID. B-3830 l COUNTY. Columbus [ GEOLOGIST B. Deobald PROJECT NO. 33281.1.1 ID. B-3830 l COUNTY Columbus GEOLOGIST B. Deobald
i N SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) ) GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft)
BORING NO. B3 STATION 21+15 OFFSET 9oftLT ALIGNMENT -L- 0 HR. 8.0 BORING NO. B3 STATION 21+15 ' OFFSET OoftLT ALIGNMENT -L- 0 HR. 8.0
COLLARELEV. 48.2ft TOTAL DEPTH 83.3 ft NORTHING 199,083 EASTING 2,158,293 24 HR. 7.7| | COLLARELEV. 48.2ft TOTAL DEPTH 83.3ft NORTHING 199,083 EASTING 2,158,293 24 HR. 7.7
DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core HAMMER TYPE Automatic DRILL MACHINE CME-45C DRILL METHOD - Mud Rotary/Core HAMMER TYPE Automatic
; START DATE 10/02/07 COMP. DATE 10/04/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 18.0 ft START DATE  10/02/07 COMP. DATE 10/04/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 18.0 ft
& DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PE : L
H Ez_ﬁr-;v ELEV DE(E)T“ . 25 5 5 100 v o SOIL AND ROCK DESCRIPTION Ez-fg" ELEV DE(f"t’)T HL. o 2 PERFOOT SAMP ) SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5t A . ) NO. I/moll 6 | ELev. ) DEPTH (ft) ) 0.5ft | 0.5 | 0.5t ; ® . ® 100 | NO. |/moi| 6
50 | N I <+ I A A IO A Matchlaine I R N
T - 482 GROUND SURFACE 09 T SRS R COASTAL PLAIN .
+ T L 1 N Gray-green, silty, fine SAND (A-2-4) with
471 1 1.1 7 L o ROA/?wﬁKtItEM? ??K'tmENT 1 T . A N trace shells, wood/lignite, shark teeth, and
45 1 6 6 . *12 . SS-14| M CE \ __Asphaitto 1.1 teel. -34.1 1 823 R S very thinly bedded CLAY (A-7-6) (continued)
I a7 ROADWAY EMBANKMENT 35| |35 47_)53/0.5) ~ 5524 ~ 33
438 1 44 Ao . 71 Black, tan, and gray, silty, fine SAND (A-2-4) | 1 100/1.0 B Boring Terminated at Elevation -35.1 ft in
1 2 2 3 ‘5. . SS-15| M L_§§- | . with frace organics _ _ 4 L Coastal Plain: Very dense, silty, fine SAND
T b oot ROADWAY EMBANKMENT + - (A-2-4)
B 40 + |- MLZQ' 40.2 Black, tan, and gray, silty, fine SAND (A-3) 80| | 40 T - ) . . _
- 388 T o4 ‘ eosol=— — 7\ with trace wood a1 -+ — Bits Used: 3" Side-Discharge Finger Bit; 3"
N T R N C Ss16l ™ T T T ALLUVIAL -~ — 7 T - Roller Cone
. T +4 o - B Gray to dark gray, fine SAND (A-3) with trace T B " . .
. I - " 257 wood 125 1 - Drilling Fluid Properties: 8.4 lbs/gal
B 0T 142 r N ALLUVIAL 45 T — Casing Depth: 20.5 ft (4"
: : | - PEAT with wood + - g Depth: 2051 (47)
I 1 1 T lg2 - - B 1 i
4 . B 4 i
30 T L (02 _ . 180l -50 T i
28‘8 T 19‘4 ' .. . .. _—- COASTAL PLA'N T —
I 1 1 2 .- P B LIMESTONE fragments with trace wood 1 i
27.3 T 20.9 S (Poor Recovery) 21.3 1 N
; 1 2 110 2 1T T s, M COASTAL PLAIN 1 C
i 25 -+ | Gray-green, silty, fine SAND (A-2-4) with -55 1 .
; 4 - very thinly to thickly bedded, friable to + L
228 1 254 Sl F - moderately indurated zones T -
b I 4 | 14 | 15 - g w 4 K
FO - R A w | T o
4 Y 4 L
17.8 | 304 o/ 1 L
f 4 3 5 6 - ﬁ 1 ss-17| W + -
15 1 B - -65 I L
128 ] 354 ) Z“I . i :
1 3 6 8 C e w 1 K
10 I - -70 I -
78 1 404 | e I B
4 3 4 5 &9 - 88181 W + -
5 I AN 75 I I
i N i -
28 1 454 B AN 1 R
1 10 |22 | 15 ez w a2 4 B
Lo I N T T T T T T T COASTALPLAIN T T T T T 7| |-s0 I N
=3 4 N I Gray-green, thickly bedded, moderately 1 B
< & 2.2 1 504 ce e 18 __ _ indurated, sandy LIMESTONE 500 I r
e o+ 5 9 10 SR (R SS-19 | 22% 8 COASTAL PLAIN 52 -+ -
1~ + S e == Gray-green, fine sandy CLAY (A-6)  |— = + L
ol 5 | T | | 1 fu4oopr et Beeg v Bray-green, line sancy LAY Vo) -85
8 T T COASTAL PLAIN T I~
8 72 1 554 I 70 _ _ Craygreen fne SAND(A') 562 I X
; I 75 | 5 . . y COASTALPLAIN I C
’ g 10 4 . +19 . SS201 W Gray-green, clayey, silty, fine SAND (A-2-4) % 1 R
- T T ' T N
@ 122 T 604 I A 122 o _______ 804 4 -
® gy i[5 | 5 . +10 . $8-21 | 27% COASTAL PLAIN 1 L
5| 45 4 N S Gray-green, silty, clayey, fine SAND (A-2-5) . + =
R —+ } with trace shell fragments -95 -+ —
3 T R 88 e e80 T -
2 I e COASTAL PLAIN I C
5 -19.1 T 673 R Gray-green, clayey SILT (A-4) with trace 1 -
3| =20 I 5 | 7 | 8 +1a Sss22| ™ shells and lignite -100 I -
u T T e 70.2 T i
s 3 I s I A COASTAL FLAIN T i
e b4 241 | 72.3 RN Gray-green, silty, fine SAND (A-2-4) with 4 L
== -+ 16125 29 ®54 SS23| W trace shelis, wood/lignite, shark teeth, and {108 I -
S 1 et very thinly bedded CLAY (A-7-6) 1 N
5 = . . I .- . -+ -
8 201 1 773 N I -
_ 2|.-30 231 141 36 S




A W NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

PROJECT NO. 33281.1.1 . l ID. B-3830 l COUNTY Columbus l GEOLOGIST B. Deobald

SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft)
BORING NO. B3 STATION 21+15 OFFSET OftLT ALIGNMENT -L- 0 HR. 8.0
COLLARELEV. 48.2ft TOTAL DEPTH 83.3 NORTHING 199,083 EASTING 2,158,293 24 HR. 7.7

DRILL. MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

NCDOT CORE DOUBLE MACTEC 6468-07-1889.GPJ NC_DOT.GDT 10/29/07

START DATE 10/02/07 COMP. DATE 10/04/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 18.0 ft
CORE SIZE HQ TOTALRUN 2751t DRILLER E. Burkett
RUN DRILL RUN STRATA
E&E)V ELEV DF&)T H R(g)N RATE [ReC['RAD No | RES Rab DESCRIPTION AND REMARKS
U] (Minft) | % | % ) % | % ELEV. (ft) , DEPTH {ft)
258 Begin Coring @ 22.4 ft ‘
£9 298 1 2241 30 220 | (04) ] NA COASTAL PLAIN
+ 2:25 13% Gray-green, silty, fine SAND (A-2-4) with very thinly to thickly bedded, friable
228 | 254 1:35 to moderately indurated zones (continued)
213 T 269 N=29
20 T 35| 035 |(22)| NA
T 0:35 63%
T 0:35
17.8 1 304 0:20/0.5 <7
16.3 T 31.9 N=11 '
15 T 35| 120 | (1.8)| NA
T 1:00 51%
T 3:00
12.8 | 354 2:10/0.5
11.3_T 36.9 N=14
10 T 35 | 0:30 | (1.5) | NA
T 0:25 43%
78 | 404 0:30
T 0:20/0.5
63 T 41.9 =9 SS-18
5 T 35 | 030 |(1.9)] NA
” T 1:15 54%
T 1:20
28 1 454 1:20/0.5
13 T 469 N=37 472
0 I 35|10 [y NA ) N = COASTALPLAIN — — — — — —~
T ;1421[5) 80% 100% Gray-green, thickly bedded, moderately indurated, sandy LIMESTONE 500
-22 | 504 : e e e e e e e e e e e e e e e e o e 2]
T 0:55/0.5 5579 1 0.0) COASTAL PLAIN
-37 T 519 N=19 0% e Gray-green, fine sandy CLAY (A-6) —~ Y
5 I 3.5 %g gd:'/) NA (1.2) COASTAL PLAIN
72 T 554 205 ° 38% Gray-green, fine SAND (A-3) 552
8'7 T 56‘9 1:00/0.5, ;\99/1065 S520 1 04| [=eL T T T T T COASTALPLAIN — — — — —~ ——— 777
-8. . = N 5 ) g
” - Y 155 A 11% Gray-green, clayey, silty, fine SAND (A-2-4)
'_"_‘ 1:30 6%
122 1 60.4 oo s 22 o ____. s
4 “N=10 SS-21 COASTAL PLAIN
15 + Gray-green, silty, clayey, fine SAND (A-2-5) with trace shell fragments
T A8 e e 850
I COASTAL PLAIN
1 Gray-green, clayey SILT (A-4) with trace shells and lignite
-20 e N=15 SS-22 )
T 22.0 702
4 R COASTAL PLAIN
1 L Gray-green, silty, fine SAND (A-2-4) with trace shells, wood/lignite, shark
-25 4 N=54 S§S-23 L teeth, and very thinly bedded CLAY (A-7-6)
-30 I =50 .
-35 1 N=100/1. 5524 [ 351 833
4 L Boring Terminated at Elevation -35.1 ft in Coastal Plain: Very dense, silty,
4 R fine SAND (A-2-4)
40 T : Bits Used: 3" Side-Discharge Finger Bit; 3" Roller Cone
4 » Drilling Fluid Properties: 8.4 Ibs/gal
+ o Casing Depth: 20.5 ft (4")
-45 I ‘_
-50 I -

SHEET 23



Sicer 2/ (‘

Bridge No. 363 over Big Creek on SR 1947

PAGTEG 1889 NCDOT Proj. No. 33281.1.1 (R-3830)
MACTEC Proj. No. 6468-07-

Bridge No 363 aver Png Creek on SR 1947

3

Bridge No. 363 over Big Creek on SR 1947
B3
Box 2 of 2; Depth: 46.9 - 60.4 ft




W NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 25
Ll BORELOG REPORT

-07-1889.GPJ NC_DOT.GDT 10/29/07

NCDOT BORE DOUBLE MACTEC 6468

PROJECT NO. 33281.1.1 IID. B-3830 [COUNTY Columbus IGEOLOGIST J. Howard PROJECT NO. 33281.1.1 ID. B-3830 COUNTY . Columbus GEOLOGIST J. Howard
SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft)
BORING NO. EB2 STATION 21+67 OFFSET 22ftLT ALIGNMENT -L- 0 HR. 7.7 | | BORING NO. EB2 STATION 21+67 OFFSET 22ftLT ALIGNMENT -L- 0 HR. 7.7
COLLARELEV. 47.31t TOTAL DEPTH 92.5ft NORTHING 199,065 EASTING 2,158,343 24 HR. FIAD | | COLLARELEV. 47.3ft TOTALDEPTH 925t - NORTHING 199,065 EASTING 2,158,343 24 HR. FIAD
DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core | HAMMER TYPE Automatic DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core HAMMER TYPE Automatic
START DATE 10/11/07 COMP. DATE 10/12/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 18.1ft START DATE 10/11/07 COMP. DATE 10/12/07 SURFACE WATER DEPTH N/A DEPTHTOROCK 18.1 ft
DRIVE SAMP. L DRIVE BLOW COUNT BLOWS PER F SAMP. L '
ELng ELEV DE%T H|_BLOW COUNT BLOWS PER FOOT v ) SOIL AND ROCK DESCRIPTION E(Lfg" ELEV DE(E)T H oot 0 SOIL AND ROCK DESCRIPTION
( (0 ( 0.5f | o5ft o5t 0 - 25 50 75 1001 | NO. | /moll ¢ | ELev. DEPTH (f) () 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100/ | NO. | /moll ¢
50 N I =+ I O I R e B Match Line b Y
T i T 0] 27| 25 . Sat.”] T T T T T COASTALPLAIN T T T T T T
4 - 473 GROUND SURFACE 0.0 + . .// e Green, fine SAND (A-2-4) with trace shell
466 F—O7 R T B S — 55 ROADWAY EMBANKMENT 07 4 .4 fragments, mica and wood fragments
45 | 450 T 23 5 7 7 R I IR IR M i Asphalt 0 0.7 feet, 35 -34.3_.: 816 s~ A Y A B B (continued)
1 4 186 |7 &3 Mol ROADWAY EMBANKMENT 1 A ‘4"? R w
1 LSt 403 Brown to tan, fine SAND (A-3) with wood 50 1 AN
1 r 55 3 oE fragments . Vanbeain 4 B T N P
402 + 71 i fesat T T T T TALLObVIAL T T T T T 4p |-393 1 866 IR R N A
40 e N7 ke Brown to tan, fine SAND (A-3) with trace to i P T T s W
+ “3 ... « e .. PO e e e . Sat. boocl some wood o e e . c e e . . ~\.\‘ . e e .
1 Rosel 1 NG - -
4 . \ 5 60 o 4 R
1 ¥ ool -44.3 1 916 I I R B N
35 | 352 T 121 \ cesel -45 T 34 Te6/64 N W [ 452 925
4 2 3 4 F YA D Sat. 2329 I 100/0.9® B Boring Terminated at Elevation -45.2 ft in
i I. .. . EEEE- + = Coastal Plain: Very dense, fine SAND (A-2-4)
T 1 oo ol T o with wood fragments
30 02 1171 5 5 2 " Sat §§§§—29.2 18.1 =50 -+ — Bits Used: 3" Side-Discharge Finger Bit
4 l4. .. PR e e e . S e . d o COASTAL PLAIN :: B - . ) s .
T [ i White, thickly bedded, friable, LIMESTONE T i Drilling Fiuid Properties: 8.1 fbs/gal
25 | -2L.p218 O T ‘I B BRI B sat - . soe| |55 I o Casing Depth: 18.4 ft (4"
1 1.\.\ D O T T COASTAL PLAIN 4 L
T CNG Gray green, silty, SAND (A-2-4) with friable T -
207 1 266 oINS o cemented sands 60 1 L
20 T 0] 18 | 26 \T Sat. 281 T N
T S SRt 1 R B COASTAL PLAIN T r
1 r- o o Gray green, thinly bedded, moderately T B
157 1 316 I I I indurated, cemented SAND T i
15 =T 34 6 ._* Sat COASTAL PLAIN -65 I -
4 AL 40200 IR R I ' Gray green, silty, fine SAND (A-2-4) with 4 L
4 D T S e trace mica, clay layers, and shell fragments + -
+ 1 and trace, thinly bedded, friable, cemented + -
10 10.7 1L 36.6 B PO c ... PO sand layers 70 + L
T O A A . (. IO IS R Sat. T N
1 S D 4 - B
57 1 416 : \‘ I -
5 + s[5 ]9 . sat. 18 T -
4 . N . 1 A
1 NG 1 B
0.7 1 466 R N T 4 5
0 -+ 5 | 16 | %2 > s sat -80 I o
-+ e e R 3 PR - e e 4 L.
RN R S 1 L
T s
43 1516 AT T i
5 . 5 5 5 ____ru/ Sat -85 1 N
I Z']'IZIIIIIIIZIIZI 1 [
93 | 56.6 4 N
-10 T 3 5 5 ' o sat -90 T N .
1 g I i
-14.3 4 616 B R P R, 4 B
o S N . e s s sat B -
4 . .\.\ 4 L
-19.3 1 66.6 4 B
20 =+ 6 | 11| 15 e Sat =100 + —
4+ . .\\. .- 227 100 e -
243 1 716 TUNG L COASTAL PLAIN + [
25 e o 5 70 IR T ~ 0T Green, fine SAND (A-2-4) with trace shell -105 T i~
T 2 T /'65 . Sat. fragments, mica and wood fragments T N
4 . / - -+ -
203 1 766 NI IR IR T C
-30 = / -110




Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

PROJECT NO. 33281.1.1

|1D. B-3830

| COUNTY Columbus

| GEOLOGIST J. Howard

SITE DESCRIPTION Bridge No. 363 Over Big Creek on SR 1947 (MACTEC Proj. No. 6468-07-1889) GROUND WTR (ft)
BORING NO. EB2 STATION 21+67 OFFSET 22ftLT ALIGNMENT -L- OHR. 7.7
COLLARELEV. 47.31t 1 TOTAL DEPTH 925 ft NORTHING 199,065 EASTING 2,158,343 24 HR. FIAD

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

START DATE 10/11/07

COMP. DATE 10/12/07

SURFACE WATER DEPTH N/A

DEPTH TOROCK 18.11t

CORE SIZE HQ

TOTALRUN 2751t

DRILLER D. Rhodes

RUN |-
ELEV ELEV DEPTH

® | w | ®

RUN
®

DRILL

R

JN

RATE
(Min/f)

R(!fig
%

RQD
(j}o)

SAMP.
NO.

ATA | L

RQD
® |2

ELEV. (ft)

DESCRIPTION AND REMARKS
DEPTH (ft)

28.7 -

Begin Coring @ 18.6 ft

28./ 1L 186

257 1 216

25

242 e

3.0

0:15
0:10
0:15

(0.0)
0%

NA

N=1

todddl

207 1 266

20

19.2 7T 28.1

3.5

0:45
0:45
1:00

0.9
26%

\0:15/0.5,
N=44

=i

COASTAL PLAIN
White, thinly bedded, friable, LIMESTONE (continued)

22.8

(0.9)
26%

COASTAL PLAIN
Gray green, silty, SAND (A-2-4) with friable cemented sands

28.1

15.7 31.6

15

14.2

3.5

0:45
0:30
0:16

(1.5)
43%

NA

N=10

PR ST I B TR S A |

[ 33.1

10.7 36.6

10

9.2 7T 381

3.5

0:45
0:30
0:30 .

0%

0:15/0.5
N=12

b

57 1| 416

42 7T 431

35

1:15
0:15
0:15

1.9)
54%

0:05/0.5
N=14

314

07 I 466

-0.8

3.5

0:30
0:30
0:30

1.0)
29%

NA

\0:10/0.5,
N=48

481

PR |

43 1 518

-5.8

3.5

1.00
1:30
1:00

(3.5)
100%

0:30/0.5
N=12

[ 53.1

I

56.
10 6.6

-26

e T ety

| PN IN NATURT S SN WO ST T S NS U TN TU A S Y

-40

-45

3.5

1:30
0:45
0:30

22
63%

| NSRS ST | MESRTNT SUN YO DTS SR T S S W W

NCDOT CORE DOUBLE MACTEC 6468-07-1889.GPJ NC_DOT.GDT 10/29/07

ISR AMRE B S N S | S S St R B B S SN MM M N I B )

N=10

N=11

N=26

N=65

=52

N=39

=54

N=100/0.9

0.9)
100%,
9.2)
46%

ll||||ll'|llll'|ll|ll

-45.2

COASTAL PLAIN
Gray green, thinly bedded, moderately indurated, cemented SAND [\_22.d

) COASTAL PLAIN
Gray green, silty, fine SAND (A-2-4) with trace mica, clay layers, and shell
fragments and trace, thinly bedded, friable, cemented sand layers

COASTAL PLAIN
Green, fine SAND (A-3) with trace shell fragments, mica and wood
fragments

92.5

ll||||

Boring Terminated at Elevation -45.2 ft in Coastal Plain: Very dense, fine
SAND (A-2-4) with wood fragments

Bits Used: 3" Side-Discharge Finger Bit

Dilling Eict P es: 8 1 1hsh

SHEET 26
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Core Photos - Bridge No. 363 over Big Creek on SR 1947
MACTEC Proj. No. 6468-07-1889 NCDOT Proj. No. 33281.1.1 (R-3830)

Bridge No. 363 over Big Creek on SR 1947
EB2
Box 1 of 2: Depth: 18.6 - 48.1 i

0 A I EENEL N

x>

Bridge No. 363 over Big Creock on SR 1947
rEe




'MACTEC

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

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

MACTEC Proj. Name/No.: Bridge No. 363 over Big Creek on SR 1947 (6468-07-1889)

PROJECT: 33281.1.1 (B-3830)
DATE SAMPLED: Sept./Oct. 2007

SAMPLED FROM: B1

COUNTY: Columbus

RECEIVED:

10/3/2007

SUBMITTED BY: MACTEC ENGINEERING AND CONSULTING, INC.

1992 STANDARD SPECIFICATIONS

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

MACTEC
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MACTEC ENGINEERING AND CONSULTING, INC.
3301 ATLANTIC AVENUE

RALEIGH, NORTH CAROLINA 27604

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

REPORT ON SAMPLES OF: SOILS FOR QUALITY

MACTEC Proj. Name/No.: Bridge No. 363 over Big Creek on SR 1947 (6468-07-1889)
PROJECT: 33281.1.1 (B-3830)
DATE SAMPLED: Sept./Oct. 2007

SAMPLED FROM: B1

COUNTY: Columbus

RECEIVED:

10/3/2007

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

~

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

REPORTED BY: MACTEC

Lab Sample No. , S$S-1 $8-2 S$S-3 Ss-4 SS-5 S$S-6
Retained 4.75 mm Sieve (%) 0.0 0.1 0.2 0.0 0.0 0.2
Passing 2.00 mm Sieve (%) 100.0 99.3 99.7 98.9 100.0 99.4
Passing 425 um Sieve (%) 53.4 74.4 93.7 941 - 84.3. 85.1
Passing 75 ym Sieve (%) 6.6 31.0 29.0 36.9 22.5 27.9

MINUS 2.00mm FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret-250 um (%) 75.5 38.7 18.6 17.3 426 36.5
Fine Sand Ret - 53 pm (%) 18.1 32.4 60.9 47.2 36.0 38.1
Silt 0.05 - 0.005 mm (%) 6.4 7.8 5.3 4.6 3.7 7.6
Clay <0.005 mm (%) 0.0 211 15.2 30.9 17.7 17.7

Moisture Content (%) ND 327 20.5 14.0 23.4 20.9

Liquid Limit, L.L. ND* 18 25 18 22 19

Plasticity Index, P.L ND* 9 13 5 13 NP

AASHTO Classification A-3 A-2-4(0) A-2-6(0) A-4(0) A-2-6(0) A-2-4(0)

Organic Content (%) ND ND ND ND ND ND

Boring No. B1 B1 B1 B1 B1 B1

{Station 20+13 .20+13 20+13 20+13 20+13 20+13

Offset 6ftLT 6ftLT 6ftLT 6fLT 6ftLT 6ftLT

Alignment -L- -L- -L- -L- -L- -L-

Depth (ft) From 35 75 17.5 27.5 325 37.5

to 5.0 9.0 19.0 29.0 34.0 39.0

REMARKS: ND=Not Determined, NP=Non-Plastic, *=Not Enough Sample

g
//
Submitted by:
Senior Geologist

Lab Sample No. SS-7 SS-8 S$S-9 SS-10 SS-11 SS8-12
Retained 4.75 mm Sieve (%) 0.0 0.0 0.4 0.0 0.0 0.0
Passing 2.00 mm Sieve (%) 100.0 99.8 98.7 100.0 99.4 100.0
Passing 425 um Sieve (%) 94.6 98.8 92.2 95.9 97.4 99.7
Passing 75 um Sieve (%) 57.3 34.5 20.3 41.4 16.2 18.7

MINUS 2.00mm FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret- 250 yum (%) 13.3 19.1 16.3 19.8 10.0 14.0
Fine Sand Ret - 53 ym (%) 33.6 50.3 66.5 41.4 76.1 74.1
Silt 0.05 - 0.005 mm (%) 13.1 10.7 4.2 7.1 2.4 6.0
Clay < 0.005 mm (%) 40.0 19.8 14.1 31.7 11.6 5.9

Moisture Content (%) 17.6 22.6 23.5 28.8 ND ND

Liquid Limit, L.L. 37 25 22 36 25 22

Plasticity Index, P.l. 21 10 13 22 6 10

AASHTO Classification A-6(9) A-2-4(0) A-2-6(0) A-6(4) A-2-4(0) A-2-4(0)

Q_rganic Content (%) ND ND ND ND ND ND

Boring No. B1 B1 B1 B1 B1 B1

Station 20+13 20+13 20+13 20+13 20+13 -20+13

Offset 6ftLT 6fLT 6ftLT 6ftLT 6ftLT 6fLT

Alignment -L- -L- -L- -L- -L- -L-

Depth (ft) From 425 52.5 57.5 63.4 68.4 80.3

to 44.0 54.0 59.0 64.9 69.8 81.6

REMARKS: ND=Not Determined, NP=Non-Plastic

Submitted by; 7

Senior Geologist



MACTEC

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

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

REPORT ON SAMPLES OF: SOILS FOR QUALITY

MACTEC Proj. Name/No.: Bridge No. 363 over Big Creek on SR 1947 (6468-07-1889)
PROJECT: 33281.1.1 (B-3830)
DATE SAMPLED: Sept./Oct. 2007

SAMPLED FROM: B1, B3

COUNTY: Columbus

RECEIVED:

10/3/2007

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

~

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

REPORTED BY: MACTEC

'MACTEC

‘5//55( z9

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

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

REPORT ON SAMPLES OF: SOILS FOR QUALITY

MACTEC Proj. Name/No.: Bridge No. 363 over Big Creek on SR 1947 (6468-07-1 889)
PROJECT: 33281.1.1 (B-3830)
DATE SAMPLED: Sept./Oct. 2007

SAMPLED FROM: B3

COUNTY: Columbus

RECEIVED:

10/3/2007

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

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

REPORTED BY: MACTEC

Lab Sample No. SS8-13 SS-14 SS-15 SS-16 SS-17 S$S-18
Retained 4.75 mm Sieve (%) 0.0 1.6 0.0 0.9 0.0 0.0
Passing 2.00 mm Sieve (%) 99.9 98.1 99.7 98.9 99.8 99.9
Passing 425 um Sieve (%) 99.4 86.2 92.1 82.5 95.6 85.7
Passing 75 ym Sieve (%) 18.0 12.5 9.3 2.4 28.2 29.5

MINUS 2.00mm FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - 250 um (%) 3.2 246 18.7 39.7 16.2 37.8
Fine Sand Ret - 53 um (%) 84.1 64.5 73.7 | 58.4 | 60.5 34.0
Silt 0.05 - 0.005 mm (%) 3.8 4.0 2.1 -1.8 7.2 3.9
Clay < 0.005 mm (%) 8.9 6.9 5.5 3.6 16.0 242

Moisture Content (%) ND ND ND ND ND ND

Liquid Limit, L.L. 23 20 26 23 22 26

Plasticity index, P.l. NP NP NP NP 2 7

AASHTO Classification A-2-4(0) A-2-4(0) A-3 A-3 A-2-4(0) A-2-4(0)

Organic Content (%) ND ND ND ND ND - ND

Boring No. B1 B3 B3 B3 B3 B3

Station 20+13 21+15 21+15 21+15 21+15 21+15

Offset 6fLT OftLT OftLT 9ftLT 9ftLT QftLT

Alignment -L- -L- -L- -L- <L~ . -L-

Depth (ft) From 90.3 1.1 4.4 94 304 40.4

to 91.7 2.6 5.9 10.9 31.9 41.9

REMARKS: ND=Not Determined, NP=Non-Plastic

Submitted by: 7

~ Senior Geologist

Lab Sample No. SS8-19 SS-20 SS-21 SS-22 SS-23 SS-24
Retained 4.75 mm Sieve (%) 0.0 0.0 0.0 0.0 0.0 0.0
Passing 2.00 mm Sieve (%) 100.0 100.0 100.0 100.0 100.0 99.6
Passing 425 ym Sieve (%) 94.1 94.2 93.5 99.9 95.0 99.4
Passing 75 um Sieve (%) 51.1 25.3 29.2 98.7 19.6 19.8

MINUS 2.00mm FRACTION

SOIL MORTAR - 100% _
Coarse Sand Ret - 250 um (%) 20.9 18.9 291 0.4 39.8 0.5
Fine Sand Ret - 53 ym (%) 32.8 58.2 445 2.8 421 85.9
Silt 0.05 - 0.005 mm (%) 11.7 3.9 5.1 245 -0.2 4.4
Clay < 0.005 mm (%) 34.6 19.0 ©21.3 72.3 18.3 9.1

Moisture Content (%) 21.7 ND 27.3 ND ND ND

Liquid Limit, L.L. 34 27 66 27 26 24

Plasticity Index, P.l. 18 NP 7 5 4 NP

AASHTO Classification A-6(6) A-2-4(0) A-2-5(0) A-4(4) A-2-4(0) A-2-4(0)

Organic Content (%) ND ND ND ND ND ND

Boring No. B3 B3 B3 B3 B3 B3

Station 21+15 21+15 21+15 21+15 21415 21+15

Offset OftLT OftLT 9ftLT OftLT OftLT 9ftLT

Alignment -L- -L- £ ~L- -L- -L-

Depth (it) From 50.4 55.4 60.4 67.3 72.3 82.3

to 51.9 56.9 61.9 68.8 73.8 83.3

REMARKS: ND=Not Determined, NP=Non-Plastic

Submitted by / 3

"Senior Geologist




MACTEC ENGINEERING AND CONSULTING, INC.

3301 ATLANTIC AVENUE

RALEIGH, NORTH CAROLINA 27604

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

MACTEC Proj. Name/No.: Bridge No. 363 over Big Creek on SR 1947 (6468-07-1889)
PROJECT: 33281.1.1 (B-3830)

DATE SAMPLED: Sept./Oct. 2007
SAMPLED FROM: Channel Bank, Channel Bed

SUBMITTED BY: MACTEC ENGINEERING AND CONSULTING, INC.

COUNTY: Columbus

- RECEIVED:

10/3/2007.

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

1992 STANDARD SPECIFICATIONS

~

REPORTED BY: MACTEC

Lab Sample No. S-1 S-2
Retained 4.75 mm Sieve (%) 0.0 0.2
Passing 2.00 mm Sieve (%) 99.3 99.5
Passing 425 ym Sieve (%) 94.5 75.9
Passing 75 um Sieve (%) 88.9 2.0

MINUS 2.00mm FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - 250 um (%) 9.5 38.4
Fine Sand Ret - 53 ym (%) 1.0 59.7
Silt 0.05 - 0.005 mm (%) 85.7 0.5
Clay < 0.005 mm (%) 3.8 1.4

Moisture Content (%) ND ND

Liquid Limit, L.L. 21 26

Plasticity Index, P.L 7 NP

AASHTO Classification A-4(3) A-3

Organic Content (%) ND ND

Boring No. Bank Bed

Station 20+20 20+31

Offset 8R 9RT

Alignment -L- -L-

Depth (ft) From 0.0 0.0

to 0.5 0.5

REMARKS: ND=Not Determined, NP=Non-Plastic

Submitted by: 23 [ /|

!
Senior Geologist




p i U FIELD
EOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
WBS:  33281.1.1 TIP: B-3830 COUNTY: Columbus
DESCRIPTION(1): Bridge No. 363 over Big Creek on SR 1947 (at Friar Swamp)
EXISTING BRIDGE
Information from; Field Inspection X Microfilm (reel pos: )

Other (explain)

Bridge No.: 363 Length: 91 feet TotalBents: 4  Bentsin Channel: 2
Foundation Type: Concrete T-Beam, Concrete Cap, Timber Abutments and Timber Piles

Bents in Floodplain: 2

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: Bank scoured back to the abutment wall on the up-stream side of end bent 1

Interior Bents: Not visible due to depth of Big Creek

Channel Bed: Not visible

Channel Bank: Banks well vegetated. Scour not apparent

EXISTING SCOUR PROTECTION
Type(3): Timber Abutments and wing walls. Small patch of concrete slope protection behind wing walls.

Extent(4). Wing walls extend approx. 5 feet left/right. Slope protection extends a few feet behind wing wall.

Effectiveness(5): Generally working

“ Obstructions(6): None

SHEET 31

DESIGN INFORMATION |
Channel Bed Material(7): Sand (A-3/A-2-4)

Channel Bank Material(8): Silt (A-4)

Channel Bank Cover(9): Brush and small to large hardwoods and pines.

Floodplain Width(10): Laterally extensive for hundreds of feet across Friar Swamp

Floodplain Cover(11): Grasses, brush, small to large hardwoods and pines.

Stream is(12): Aggrading Degrading Static X

Channel Migration Tendency(13): Migration tendency toward end bent 1

Observations and Other Comments: Very low flow hydraulic environment during the time of investigation

A.
Reported by: ﬂ/{{' c/M Z; A/L-’——-

MACTEC Engineering and Consulting, Inc.

Date: 9/13/2007

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
B1 B2 B3
Overtopping Scour] 34 25 36
(100 Year)

Comparison of DSE to Hydraulics Unit theoretical scour:
DSE is based on Bridge Survey and Hydraulics Report dated 5/23/07. Scour elevations at B1 and B3 will remain
in alluvial layers. Scour elevation at B2 will penetrate into Coastal Plain layers.

INSTRUCTIONS

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

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

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

4 Describe extent of existing scour protection.

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

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

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

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

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

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

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

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

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

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

Date: 11/6/2007

DSE determined by: C%,L “In W,%ﬂ
I

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank Bank Bed Bed Bed
Sample No. S-1 S-2 SS-1 SS-2
Retained #4 0 0.2 0 0.1
Passed #10 99.3 99.5 100 99.3
Passed #40 94.5 75.9 53.4 74.4
Passed #200 88.9 2 6.6 31
Coarse Sand 9.5 38.4 75.5 38.7
Fine Sand 1 59.7 18.1 324
Silt 85.7 0.5 6.4 7.8
Clay 3.8 1.4 0 21.1
LL 21 26 ND 18
Pl 7 NP ND 9
AASHTO A-4(3) A-3 A-3 A-2-4(0)
Station 20+20 20+31 20+13 20+13
Offset] 8ftRT 9 ft RT 6ftLT 6ftLT
Depth{ 0.0-0.5ft 0.0-0.5ft 3.5-5.0 ft 7.5-9.0 ft

—
Template Revised 02/07/06
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% 43" % Gravel % Sand _ o % Fines ‘ o
ot Coarse | Fine Coarse,{ Medium Fine Silt | Clay
0.0 00 | 00 |00, 466 46.8 6.6
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE " FINER PERCENT (X=NO) Dark Gray Silty SAND
#10 100.0 ‘
#20 95.3
ﬁgg gig Atterberg Limits
#270 6.4 : Coefficients
Dgs= 0.6870 Dgo= 0.4688 Dso= 0.4033
D3p= 0.2832 D45= 0.1861 Dig= 0.1418
Cy= 331 Ce= 121
Classification
USCS= ND AASHTO= ND
Remarks
Did not have enough sample for PI testing.
ND=Not Determined.
* (no specification provided)
Sample No.: SS-1 Source of Sample: Bridge 363 Boring B-1 Date: Sept-'07
Location: Elev./Depth: 3.5-5.0'
MACTEC. Inc. Client: NCDOT
’ Project: Bridge No. 363 over Big Creek on SR 1947
H Raleigh, North Carolina | project No: 6468071889 Task 05 Figure
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100 1 0.1 0.01 0.001 0.0001
GRAIN SIZE - mm.
% 43" % Gravel % Sand . % Fines
° Coarse . Fine Coarse] Medium Fine Silt ' Clay
0.0 00 . 01 |06, 249 43.4 31.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Dark Silty SAND
3/8 100.0
#4 99.9
#10 99.3
#20 92.2 Atterberg Limits
#40 744 PL= 9 LL= 18 Pl= 9
#60 60.9 Coefficients
#200 31.0 Dgs= 0.6247 Dgo= 0.2422 D5o= 0.1694
0.0563 mm. 28.6 D3g= 0.0701 Di5= Dio=
#270 28.7 Cy= Ce=
0.0059 mm. 21.0 apr s
_ Classification
USCS= SsC AASHTO= A-2-4(0)
Remarks
" (no specification provided)
Sample No.: SS-2 Source of Sample:  Bridge 363 Boring B-1 Date: Sept-'07
Location: Elev./Depth: 7.5-9.0'
MACTEC, Inc. Client: NCDOT
' Project: Bridge No. 363 over Big Creek on SR 1947
Raleigh, North Carolina | project No: 6468071889 Task 05 Figure

Checked By: LBJ
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Bridge No. 363 over Big Creek on SR 1947
. No. 33281.1.1 (R-3830)
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SHEET 25—
Site Photos Bridge No. 363 over Big Creek on SR 1947
MACTEC Proj. No. 6468-07-1889 NCDOT Proj. No. 33281.1.1 (R-3830)

SST

View looking left to right along Bent 3. View looking upstation at rig on boring B2.
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

S ITRUCTURE

STATE

CITY PROJECT REFERENCE NO.

N.C.

1129

33281.1.1

CITY PROJ. NO. F. A. PROJ. NO. DESCRIPTION
B—3830 BRZ—1947(1) P.E.
CONST.

SUBSURFACE INVESTIGATION

o

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS 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 METHOD.

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

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR SIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS 70 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.

NOTE ~ THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR T 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.

DRAWN BY: R.RAHIE

CITY PROJECT 33528111

COUNTY COLUMBUS

PROJECT DESCRIPTION REPLACEMENT OF
BRIDGES NO. 363 AND NO. 364 ON SR 1947

OVER FRIAR SWAMP
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SOIL AND ROCK LEGEND,

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

TERMS,

SYMBOLS,

AND ABBREVIATIONS

PROJECT NO. SHEET NO. | TOTAL SHEETS

B-3830 33281.1.1 2 29

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7208, ASTM D-1586), SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD Y!ELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIt. AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

SAMPLE BREAKS ACROSS GRAINS.

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC,
! ; WITH INTERBEDDED FINE SAND . 476 SUBANGULAR, SUBROUNDED, OR RQUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS . ] >
VERY STIFF, GRAY SILTY CLAY, WOIST WITH INTERSEDDED FINE SAND L4YERS, HIGELY PLASTE, ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION po—— B FINE T0 COAREE GRAN IGNEGUS AND HETAVGRANIS ROaRTiRT ATWHIGH IS 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK(CR) 1/ ,| WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS, (< 35% PASSING #200) (>35% PASSING #200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 261 =* _GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC,) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
=" FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A1 | AS ] A2 A4 [ A5 [ A6 AT A A2 | A4 RS COMPRESSIBILITY :gg‘f&gT)ALUNE === SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. |A-la]A-1b A24{A26 ]| A26|A27 S A6, A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 30 :I—_"—_ =] INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
AR MODERATELY COMPRESSIBLE LIQUID LIMIT 3150 COASTAL PLAN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD o .
symBoL \& NN HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 50 SEDIMENTARY ROC! 1| SPTREFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED T R ANaTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
PERCENTAGE OF MATERIAL R : ] SHELL BEDS, ETC. ,
[ passinG WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUGTURE OF ADJACENT
#10  [50MX GRANULAR| ¢, 20 GRANULAR __ SILT-CLAY ROCKS OR GUTS MASSIVE ROCK
#4030 MX|50 MX[51 MN SOILS ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL S
4200 |15 V{25 MX|10 M35 M5 Nox|35 Mxla5 M 36 il el el a6 i TRACE OF ORGANIG VATTER o bt FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INGLINED FROM THE
LITTLE ORGANIG MATTER 3-5% 5-12% TL'T%?E 11o' 120(?:' HAMMER [P CRYSTALLINE. HORIZONTAL.
5% - -
Lauip LMt 40 MX]41 MN|40 MXi41 MNI4O MX (41 MNIAOMXIATMN| ) 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
pusticwoex]  6MX | NP. [10Mx|10 x| 11 N1 M to Mx(to x|t 11 MN] [ lon WHLy | HIGHLY ORGANIC ~10% ~20% HIGHLY 35% AND ABOVE (v.5L1) gﬁ;sgg.{s; ;b:f, :gzxssRSEPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED GLOCKWISE FROMNORTH,
IGROUP INDEX| [ 0 [} AMX | BMX [12MX[16 MX|NoMX] ~ MODERATE . FAULT - A FRAC
AMOUNTSOF | aoea” GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO T i:g%%’;epi%ﬁ&ﬂ,‘g‘.ﬁ:‘s&gﬁ:‘é""s BEEN DISPLACEMENT OF THE
usuaL Tvees|stoke Fracs| | ) v o cravey sty | cavey ORGANIC pVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (L) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MAIOR | GRAVELAND | o\ | GRAVEL AND SAND soLs solLs MATTER STATICWATER LEVEL AFTER 26 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS, FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS SAND v 24 H 3
SN RATG MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
A FARTO | Lo v PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA (MOD,) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL,
A EXCELLENT TO GOOD FAIR TO POOR OOR OOR  [UNSUITABLE] DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEPAGE WITH FRESH ROCK. :::(;2;:3 (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
PJ.OF A-7-5 <SLL.-30:P.LOFA76 >LL.-30 MODERATELY  ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL :
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT GAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED po— (MOD.SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK, ROCK GIVES "CLUNK" SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENGY PENETRATION RESISTENCE compﬂasggssl ?rTzF;ENGTH ;?&sz g::g:mﬁ;:} DT DT TEST BORING @ED—  SPTREFUSAL IE_TESTED. WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) Ju M SEVERE ALLROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUTREDUCED || e sELF4KE RIDGE OR PROJEGTION OF ROCK WHOSE THIGKNESS 1S SALL G OMPARED TO
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME 7S LAYERAL EXTENT.
GRANULAR LOOSE 47010 SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 107030 NiA ARTIFICIAL FILL OTHER THAN [  Byksaveie DESIGNATIONS IE_TESTED, YIELDS SPT N VALUES > 100 BPF LENS - ABODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
{NON-COHESIVE) VERY DENSE soTo% ROADWAY EMBANKMENTS §-BULK SAMPLE 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
> — o~ INFERRED SOL BOUNDARIES CORE BORING 8- SPLIT SPOON (V. SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <0.25 SAMPLE 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 MED?&:TS - i :_g : 0257005 Z7ET7S  INFERRED ROCKLINE \s“o MONITORING WELL ST-SHELBY TUBE VESTIGES OF THE ORIGINAL ROCK FABRIC REVAN. It TESTED. YIELDS SPT N VALUES < 100 BPF |INTERVENING IMPERVIOUS STRATUM.
TR STIFF 87015 PR VIAL SO BOUNDARY SAMPLE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISGERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
Tt ALL IL BOUNDAR!
(COHESIVE) VERY STIFF 157030 2704 T A REAlaTon RS -ROCK SAMPLE igy&“&‘:g:?m"‘m“& QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (R.Q.D.) - A MEASURE OF ROGK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >30 4 BB ppDIP DIRECTION OF - ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES O SLOPE INDICATOR RT. RECOM:A;T::LE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TRIAXIAL
INSTALLATION SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUGTURE OR FABRIC OF THE
CBR - CBR SAMPLE VERYHARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP).
US.STD.SIEVESIZE 4 10 40 80 200 270 o SOUNDING ROD O~ SPTNVALLE SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
e = . M ABBREVIATIONS HARD  CANGE SCRATCHED BY KNFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWSREQURED | g Y M GoPARED Wit 78 LATERAL XTEN, WHIGH 14 BN WA SARMLLEL
BOULDER COBBLE GRAVEL SAND SAND (SS"S CLAY AR - AUGER REFUSAL FRAGS. - FRAGMENTS : TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
. L. 3
(BLDR,) (coB) (GR) (CSE. SD,) (F.SD) L) BT - BORING TERMINATED MED. - MEDIUM MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
L CAVEN HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED TP PLANE
GRAIN MM 305 7% 20 025 005 0.005 oAy ;g" 'siﬁfi‘iﬁi“vm“ TesT BY MODERATE BLOWS. "
SiZE N 12 & . SL-SULT.S MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR B.P.F.) OF
SOIL MOISTURE - CORRELATIONOFTERMS 1 CRT - CONE PENETRATION TEST su i‘t,ej',ﬁ,* HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
- .- CO) .- b
CSE. - COARSE POINT OF A SEOLEGISTS PIOK. A2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS LESS THAN 0.1 FOOT PENETRATION
SOIL MOISTURE SCALE FIELD MOISTURE DMT - DILATOMETER TEST TCR - TRICONE REFUSAL WITH 60 BLOWS.
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION DPT - DYNAMIC PENETRATION TEST 7 - UNITWEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
. ©-VOID RATIO FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN | STRATA CORE RECOVERY (SREC,) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY F. - FINE 74 -ORY UNIT WeiGHT PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUMAND EXPRESSED AS A PERGENTAGE. :
(SAT) FROM BELOW THE GROUND WATER TABLE FIAD - FILLED IMMEDIATELY AFTER DRILLING V.-VERY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATAROCK QUALITY DESIGNATION (S.R.Q.D,) - A MEASURE OF ROCK QUALITY DESCRIBED BY:
FOSS. - FOSSILIFEROUS VST -VANE SHEAR TEST TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
w1 Lououmr T FeSLrERe W MOISTURE CONTERT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A DERCENASE
PLASTIC -~ ) FINGERNALL, .
CWET. SEMISOLID; REQUIRES DRYING TO TOPSOIL (T.5)-
RANGE WET-W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING TOPSOIL (1.5~ SURFAGE SOILS LISUALLY CONTAINING ORGANIC MATTER.
® gy PLASTIC LIMIT TERM THICKNESS
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: JERM SPACING VERY THICKLY BEDDED Byy— AFEET BENCH MARK: NCDOT BASELINE STATION -BL6- PINC 32+07.04, ELEV.=46.78ft
. VERY WIDE RE THAN 10 FEET
OM—L- OPTIMUM MOISTURE - MOIST - () SOLID; AT OR NEAR OPTIMUM MOISTURE [ cuvers AuTomaTc || MANUAL WIOE o THICKLY BEDDED 1.5-4 FEET
L SHRINKAGE LIMIT (] mosies- MODERATELY CLOSE 170 3 FEET THINLY BEDDED 046- 15 FEET
REQUIRES ADDITIONAL WATER TO [[] & conminuous FuieHT Aucer CORE SIZE: CLOSE 0.16 TO 1 FEET VERY THINLY BEDDED 0.03- 016 FEET NOTES:
-DRY - (D) ATTAN GPTIMUM MO ToRe [ st . VERY GLOSE LESS THAN 046 FEET THICKLY LAMINATED 0.008 - 0.03 FEET ;- ]
[[] eHoowaucers e THINLY LAMINATED <0.008 FEET Geotechnical Exploration
PLASTICITY CME5C HARD FACED FINGER BITS [ INDURATION Performed By:
PLASTICITY INDEX (Pl) DRY STRENGTH R —, FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY GEMENTING, HEAT, PRESSURE, ETC, Y/
NONPLASTIC 05 VERY LOW ] cmesso H_8 FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS; .
LOW PLASTICITY 615 SLIGHT casNG [ ] WIADVANCER GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM HAND TOOLS:
HIGH PLASTIGITY 28 OR HORE iGH [[] rorvasLe HoisT [J vwicone 4 " STEEL TEETH [ rosTHoLeDIGaER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE; MACTEC ENGINEERING AND CONSULTING, INC.
D D HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER. 3301 ATLANTIC AVENUE
TRICONE * TUNG.CARB.
COLOR [T omer ] sounoweron INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE; RALEIGH, (;“OSR)T’; 7‘;’*‘%00:"? 27604
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) D CORE BIT D VANE SHEAR TEST DIFFICULT TO BREAK WITH HAMMER. =
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer [ omer ] omien EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
S
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REFERENCE: Delorme Street Atlas

W And

NOTE: SITE LOCATION IS APPROXIMATE

Z'MACTEC

NCDOT PROJ. NO. 33281.1.1 (B-3830)
COLUMBUS COUNTY, NORTH CAROLINA

LAKE WACCAMAW EAST, N.C.

SW/4 BOLTON 15’ QUADRANGLE
34078-C4-TF-024
1986
DMA §352 IV SW — SERIES V842

Ml Ap

CONTOUR INTERVAL 5 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929

NOTE: SITE LOCATION IS APPROXIMATE

ZMACTEC

GRAPHIC SCALE MILES
oo o 20 70 T ALEIGH NoRTH cano o
SITE LOCATION MAP DRAWN:  MBL DATE: OCTOBER 2007 | DRAWING
BRIDGE NO. 364 OVER MAINLINE CANAL ON SR 1947
ENG CHECK: SCALE:

"= 2 miles 1

6468-07-1890

APPROVAL: é/fcé‘ Jog:

GRAPHIC SCALE FEET
MACTEC ENGINEERING AND CONSULTING, INC.
2000 1000 0 2000 4000 RALEIGH, NORTH CAROLINA
TOPOGRAPHIC SITE MAP BRAWN:  MBL DATE: OCTOBER 2007 DRAWING
BRIDGE NO. 364 OVER MAINLINE CANAL ON SR 1947
ENG CHECK: SCALE:

NCDOT PROJ. NO. 33281.1.1 (B-3830)
COLUMBUS COUNTY, NORTH CAROLINA

1: 24000

6468-07-1890

7
APPROVAL:%C% JOB:

2
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SCALE IN FEET
1”_:30’

N BENCHMARK
BL—6 PINC 32+07.04
ELEV.=46.78ft

SHEET: 4

BORING LOCATION PLAN
BRIDGE NO. 364 OVER MAINLINE CANAL ON SR 1947
NCDOT PROJECT NO. 33281.1.1 (B—3830)
F.A. No. BRZ—-1947(1)
COLUMBUS COUNTY, NORTH CAROLINA

MACTEC ENGINEERING AND CONSULTING, INC.
RALEIGH, NORTH CAROLINA

REVISIONS DRAWN: R.R. DATE: 11/06/07

12/17/07 DFT CHECK: W.B.D. JOB: 6468--07-1890

ENG CHECK: S.J.C. DWG: 3
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@ 6 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 11
LW BORELOG REPORT

NCDOT BORE DOUBLE MACTEC 6468-07-1890.GPJ NC_DOT.GDT 11/5/07

PROJECT NO. 33281.1.1 |ID. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard PROJECT NO. 33281.1.1 ID. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard
SITE DESCRIPTION Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Praj. No. 6468-07-1890) GROUND WTR (ft)
BORING NO. EB1 STATION 38+58 OFFSET 25fiLT ALIGNMENT -L- O HR. 7.5| | BORING NO. EB1 STATION 38+58 OFFSET 25ftLT ALIGNMENT -L- O HR. 7.5
COLLARELEV. 484 ft TOTAL DEPTH 97.6ft NORTHING 197,854 EASTING 2,159,488 24 HR. FIAD | | COLLARELEV. 484 ft TOTAL DEPTH 97.6ft NORTHING 197,854 EASTING 2,159,488 24 HR. FIAD
DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core HAMMER TYPE Automatic DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core HAMMER TYPE Automatic
START DATE 10/16/07 COMP. DATE 10/17/07 SURFACE WATER DEPTH N/A DEPTHTO ROCK 16.0ft START DATE 10/16/07 COMP. DATE 10/17/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 16.0 ft
DRIVE BLOW COUNT BLOWS PER FOO SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L '
E(Lfgv ELEV DE(E)T H T \/ 0 SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(,':)TH 5% . 00 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5t | 0.5f | |0 25 50 75 1001 | No. |/voil 6 | Eiev.a DEPTH (1) (M) 0.5ft | 0.51 | 051 | {0 25 . 5 NO. | /voill ¢
50 _| N I - I e A _ Match Line I N N
78 Toos GROUND SURFACE 09 1 e T ] S ee o _____ sool
D B R ROADWAY EMBANKMENT 2 -32.7 T 81.1 : i ooaol COASTAL PLAIN
463 T 2.1 5 8 © 16 D Asphalt to 0.6 feet. T 60 140/0.3 Y'Y Sat. fsoacl Gray-green, fine SAND (A-3) with trace wood
=+ P 2ed + 100/0.8 coook fragments
45 I 2 1 21 3 || g ss1| D ROADWAY EMBANKMENT -35 | T FE N g
T I Brown-gray to tan, fine SAND (A-3) T pesek
4 - ... T I e e e e e 55 -37.7 T 86.1 AR IR R oo™
4 e e “ e . e e .. e e ALLUVIAL B e e cL e . e .. . e e - ook
“ 41.3 ¥ 7.1 WorTwor W(v)\[’(.*)H*O. A N S R, _;z_ Dark brown, coarse sandy MUCK 0 1 46 154/0.5 A R T 100/3.0‘ SS-10] Sat. =y
+ B B4y 1 e oo
T i ALLUVIAL 427 T 911 SRR ERERERIEEE EEERIREN BV 2R Ry
363 T 12.1 HEE DO Bl B Light brown, silty, fine SAND (A-2-4) T B2 B2 | Sat. frssel
3 I 5154 i L S A SEARA | 73 R 45 I - \ HES
T AT I I 4 __ o el 477 T 96.1 N N
813 T 171 3 515 b R R I 6 ﬂ?pll\stTﬁ'«I'-ll,L!?;yd d. sand I 85 {47 §s805) | L 1001 38 Sat. [pese 492 976
30 T . ray, very thinly to thinly ed, sandy, -50 T+ E - - > - SR
T ‘—+ T Sat moderately indurated LIMESTONE with shell T - coring ;fa?;"zfggd:;ni'gvggg"sfsg(*}\{g)
275 4 209 B S R I fragments 4 L with trace wood fragments
T 616 5 || &n|- M T - . e N
1 .| 224 1 L : 3" Side- Bit
25 I i’l COASTALPLAIN 55 T o Bits Used: 3" Side-Discharge Finger Bi
4 ok Gray to gray-green, sandy CLAY (A-6) + - Driliing Fluid Properties: 8.1 Ibs/gal
223 T 26.1 | TR R IR ) 26.1 T - .
T 7 7 7 : '*14. cooocd o 1 ess | osat T T T T T EOASTALPLAIN T T T T T T - Casing Depth: 18.4 ft (4")
20 T R R I Gray-green, fine sandy SILT (A-4) -60 T =
T | A S—— B e 29.0] -T
T el B B COASTAL PLAIN + -
17.8 T 31.1 S B Gray-green, silty, fine sand (A-2-4) with T N
I 6 15 | 34 T ag D Sat. friable cemented sands T N
15 I an MR I 65 I .
7
eSS - . e ./. - . - -
123 T 36.1 P .’ P ARN . - .. 4 :
I S L8 il [ssa ] sat I L
10 1 \ -70 €1 -
4 ce ) 4 -
7.3 T 411 SREEEE + -
T 5 | 7 | 17 RS ' Sat T i
5 1 i } 24 -75 T n
il 4 1 L
23 T 461 -,-/- - + -
I 41417 S| LI | sss ] sa I L
0 AL \ -80 1 -
-+ \ . 4 L
27 T 514 A DR DR D T i
1 416 | 1 R 374 EREE A B Sat. T K
5 I ..*17.... 85 _.: [
1 | 1 =
7.7 T 56.1 : R 1 i
T 16 ] 16 | 36 bl T | sse | 22% 57.1 + i
-10 I CTTTETE®R 0 | 22 COASTAL PLAIN -90 1 o
T LT BiCaa Dark gray, sandy SILT (A-4) 505 T i
127 + 611 N R T T TCOASTALPLAIN T T I [
3+ 7 5 0 . &15 .. Sat. Dark gray, silty, sandy, CLAY (A-6) 4 =
-15 I "R -95 I »
N -
-17.7_ T 66.1 NG + -
+ Y T e Ned e s s 1 -
20 T ..,h44.... 2 100 1 C
-+ < e e . ,/- C218 e _ ____ 100 <4 o
_22’7 + 71.1 .« e o ./ e v e . e 4 . .« e e . OOASTAL PLA'N -t ~
T 6 6 9 ?/15 R DR D SS-8 | 45% Dark gray, sitty, CLAY (A-7-6) with trace mica T B
25 1 A I I 105 1 -
1 . L ) 266 _ _ oo 5 1 -
-27.7 T 76.1 1 - COASTAL PLAIN T i
T 4 9 14 - ‘+23' SS9 | Sat. Gray-green, silty, SAND (A-2-4) T i
-30 N (IR R -110 T




NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 12

NCDOT CORE SINGLE MACTEC 6468-07-1890.GPJ NC_DOT.GDT 11/6/07

PROJECT NO. 33281.1.1 | D. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard
SITE DESCRIPTION Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (ft)
BORING NO. EB1 STATION 38+58 OFFSET 25ftLT ALIGNMENT -L- OHR. 7.5
COLLARELEV. 4841t TOTALDEPTH 97.6ft NORTHING 197,854 EASTING 2,159,488 24 HR. FIAD
DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core HAMMER TYPE Automatic
START DATE 10/16/07 COMP. DATE 10/17/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 16.0ft
CORE SIZE HQ TOTALRUN 26.8ft DRILLER D. Rhodes
RUN DRiLL | . _RUN | STRATA | L
E(Lfgv ELEV Dr:;gm R(lf:)l\l RATE R@?‘ R(?)D Sﬁgﬂ R R@)D 0 DESCRIPTION AND REMARKS i
() (Min/f) | o | % : % e | G| ELEV. () DEPTH (ft)
20.8 Begin Coring @ 18.6 ft
298 1 186 | 23 0:15 1 (1.1) ] NA 1.1 COASTAL PLAIN
275 + 20.9 1:00/1.3 | 48% 48% Gray, very thinly to thinly bedded, sandy, moderately indurated LIMESTONE
+ N=11 with shell fragments (continued)
258 | 226 224
25 4 35| 0:30 |(26)| NA (2.6) COASTAL PLAIN
4 1:00 | 74% 74% Gray to gray-green, sandy CLAY (A-6)
223 T 26.1 sl ONyes 26.1
208 T 276 na 853 |4 | NA ERp T T T T T COASTAL PLAIN =
20 T 35 1:00 | (0.4) | NA 29% Gray -green, fine sandy SILT (A-4) 200
+ ?}% 1% (16.2) B COASTALPLAIN 77
17.3 I 311 0:45/0.5 52% Gray-green, silty, fine sand (A-2-4) with friable cemented sands
158 | 326 N=49_
15 I 35| 115 (19| NA
4 (1) 2(5) 54%
123 T 3.1 01505 553
108 1 376 N=18
10 X1 35| 100 |(1.2)| NA
I 2
73 T4 0:15/0.5
58 .1 426 N=24
5 1 35| 045 |(20)] NA
1 g:gg 57%
23 T 46.1 ;
1 0:15/0.5
08 T 476 N=11 585
0 + 35| 1195 |(@1)] NA
1 gfég 60%
27 :: 51.1 Q21.5205
-42 | 526 N=17
5 I 35 | 045 | (3.0)| NA
L g:zg 86%
7.7 T 56.1 0 l=5“
I .N-52 556 - 57.1
-10 T o COASTAL PLAIN
T Dark gray, s_a_ndy SILT (A—ﬁ)_ 598
B e e e R N B . COASTAL PLAIN
4 N=15 Dark gray, silty, sandy, CLAY (A-6)
-15 I
T N=44 S57
20 I
T B e e e e e e e e e s s e e e e o o e e i e 2o e o oo L OO}
+ COASTAL PLAIN
T N=15 55-8 Dark gray, siity, CLAY (A-7-6) with trace mica
25 I
T 20 o e e e e e e e e e e e e e o o o o e o o e e e 100
T COASTAL PLAIN
T N=23 SS-9 Gray-green, silty, SAND (A-2-4)
-30 I
T JE S R - ¢ X ¢ |
+ 3 COASTAL PLAIN
T IN=100/0.8 ose ol Gray-green, fine SAND (A-3) with trace wood fragments
35 I posel
T IN=100/1.0 S5-10 °°'
-40 1 N
45 I Rese
- 1 IN=100/1.0 EEEEE_M




SHEET 1%
Core Photos 4 Bridge No. 364 over Mainline Canal on SR 1947
MACTEC Proj. No. 6468-07-1890 NCDOT Proj. No. 33281.1.1 (R-3830)

Bridge No 364 over Manhne Canal on SR 1847

Box 1o
!

e e N R e S

Bridge No. 364 over Mamndine Canal on SR 1947
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22 NCDOT GEOTECHNICAL ENGINEERING UNIT

LW BORELOG REPORT

SHEET 14

PROJECT NO. 33281.1.1 | ID. B-3830

l COUNTY Columbus

| GEOLOGIST J. Howard

SITE DESCRIPTION Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (ft)
BORING NO. B1 STATION 38+86 OFFSET 18ft LT ALIGNMENT -L- 0 HR. 0.3
COLLARELEV. 404 ft TOTAL DEPTH 89.2ft NORTHING 197,825 EASTING 2,159,487 24 HR. 1.3

PROJECT NO. 33281.1.1 ID. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard

SITE DESCRIPTION Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (ft
BORING NO. Bt STATION 38+86 OFFSET 18ftLT ALIGNMENT -L- OHR. 03
COLLARELEV. 40.4ft TOTAL DEPTH 89.2 ft NORTHING 197,825 EASTING 2,159,487 24HR. 13

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

START DATE 10/17/07 COMP. DATE 10/18/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 9.0t

START DATE 10/17/07 COMP. DATE 10/18/07 SURFACE WATER DEPTH N/A

DEPTHTO ROCK 9.0ft

NCDOT BORE DOUBLE MACTEC 6468-07-1890.GPJ NC_DOT.GDT 12/14/07

DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
| EEv PR VAE SOIL AND ROCK DESCRIPTION S | Eev [P o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
. (f) 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100 | NO. | Avoll 6 | elev. DEPTH (f) ) 0.5ft | 0.5ft | 0.5 ; ! ’ NO. |/moll G _
45 ] » I -0 U T IO Match Line I S N
1 - 364 | 768 e ey s R g b e T e T T ST
+ - + 31 169/0.5 Yoo o® 2214 Sat. By Green, fine SAND (A-3) with trace wood
40 |_404 + 00 7| Faoa GROUND SURFACE 0o | o + x i
+ WOH | WOH [WOHT £= B ALLUVIAL Teis csesl
+ WUHYY. . . - - A Brown, sandy MUCK -414 + 81. i s o006 0f”
1 Ce AL I 45 |5500.3 108/0.6® S
T S A %64 40 T o BN
3 | 248 T 56 - . ALLUVIAL -45 1 hasel
T p) 7 3 ’|7 - YT Tan, silty, fine SAND (A-2-4) 464 1 s8 eesel
1 h O I 19 | 50 [50/0.4 SRIEE Sat. [soesk
T } . N4 90 T - 100099 coosl 488 i i i 89.2
30 | 208 T 106 oo i COASTAL PLAI -50 T il Boring Terminated at Elevation -48.8 ftin
.8 _{ 10. 5 5 y ‘ sat Light gray, thinly bedded, moderately T i Coastal Plain: Very dense, fine SAND (A-3)
T 7 " s - indurated LIMESTONE T
271 T 133 N T i Bits Used: 3" Side-Discharge Finger Bit
1 5161 4 : *16 M i 14.6 I L. ) )
29 4 COASTAL PLAIN -55 I o Drilling Fluid Properties: 7.8 lbs/gal
T -1 - - - Gray-green, sandy CLAY (A-6) with shell and 4 R ) ] .
221 T 183 | - cemented sand fragments 183 4 L Casing Depth: 12.1 ft (4")
1 13| 16 | 20 ST T Tdes - Sat. T T T T T COASTALPLAIN T T T T T ] I [
20 L Gray-green, silty SAND (A-2-4) with shell -60 T =
1 . fragments and friable cemented sand layers 1 B
17.1 T 233 b 1 N
T g | 132 : ; ;o : T -
15 . I 34 . Sat 65 -_-: s
1 e //. .. + -
121 T 283 Y, T -
T 6 | 8 | 12 P A S-12 | sat 1 i
10 I /Jzo ss-12 ]| sat . 1 -
4 L 1 -
71 1333 '/' . I 5
1 2 1213 o5 . Sat. 1 L
5 I f -75 I »
- .\ . . . - -
21 71383 v T B
4 3 5 5 . . Sat. T B
0 I *’0 -80 I [
1 L\ 1 o
29 T 433 s \\- 1 .
5 | 10 ] o N +4 .
5 1 - @19 Sat. -85 T -
T I I 46.1 -T N
T ST O COASTAL PLAIN T [
7.9 1 483 IR I Y N Gray-green, thinly bedded, moderately 487 1 R
T 24 | 28 | 26 Tl Less . M indurated, CEMENTED SAND - T "
-10 -+ R COASTAL PLAIN 90 1 L
-11.4 4- 51.8 e e ’/.’ Gray-green, sandy, SILT (A-4) with trace EX -
N 7 8 ) N M mica 4 -
1Y I L
-15 T e iy 48 550 | o5 T "
164 1 568 | COASTAL PLAIN -+ -
M R Gray-green, silty SAND (A-2-4) with trace T -
T s [e]]- *10 | Sat. shell fragments I B
-20 I N -100 I -
214 4 61.8 M- - T _
+ 6 | 19 | 27 “Npds W 4 -
-25 I . f : 2 88| |-108 I [
264 4 66.8 .- .- COASTAL PLAIN 1 N
+ 6 8 10 - s S5-13 | 44% Dark gray, sandy, CLAY (A-7-5) with trace 4 -
-+ .- . l. mica -+ -
-30 T N 298 e e T0.0] . T B
314 L 718 : COASTAL PLAIN 110 -+ —
. 5 5 o F Gray-green, silty SAND (A-2-4) with trace T N
T 12 2 w mica, shell fragments, and wood T i
1 o | . I -
35 i -115




NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 15
CORE BORING REPORT

NCDOT CORE SINGLE MACTEC 6468-07-1890.GPJ NC_DOT.GDT 12/14/07

PROJECTNO. 33281.1.1  |ID. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard
SITE DESCRIPTION Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (ft)
BORING NO. B1 STATION 38+86 OFFSET 18ftLT ALIGNMENT -L- OHR. 0.3
COLLARELEV. 404 ft TOTAL DEPTH 89.2 ft NORTHING 197,825 EASTING 2,159,487 24 HR, 1.3
DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core : HAMMER TYPE Automatic
START DATE 10/17/07 COMP. DATE 10/18/07 SURFACE WATER DEPTH N/A DEPTHTO ROCK 9.0 ft
CORE SIZE HQ TOTALRUN 25.7 {t DRILLER D. Rhodes
RUN DRILL HUN STRATA |
E(Lfgv ELEV DE(S)TH R(%N RATE [PEC. R(?)D SAMP. H@c)z RO 0 DESCRIPTION AND REMARKS -
(ft) (Minft) | s | % : 21916l mevm DEPTH ()
28.3 Begin Coring @ 12.1 ft
BIT 2T 12 [045M1.2 | (1.0) | NA - . COASTAL PLAIN i
%2 ‘13 1 %ig N=10 |\ 83% i YN Light gray, thinly bedded, moderately indurated LIMESTONE (continued) 146
26 =+ 35| 315 |G2)| NA @A NN COASTAL PLAIN
+ 1:00 | 91% 91% s_ Gray-green, sandy CLAY (A-6) with shell and cemented sand fragments
22.1 T 183 oabs, N2 1]
206 4 19.8 N=36 (104)] NA [ COASTAL PLAIN
20 Tt 35 0:“30 G5 NA 55% Gray-green, sitty SAND (A-2-4) with shell fragments and friable cemented
4 0:15 | 43% sand layers
+ 0:30
17.1 T 233 01505
15 |156 + 248 N=34
-+ 3.5 0:30 | (21)] NA
I o |
121 T 283 e —
10 106 208 N=20
-+ 35 045 | (1.0)] NA
+ 832 29%
71 333 0:15/0.5
5 56 4 348 N=:
=+ 35| 0:15 | @4 | NA
+ 8:132 97%
21 T 383 000
0 06 4 3938 N=10
=+ 35| 145 [(.1)| NA
+ 832 31%
29 T 433 oy
5 44 4 448 _N=19
-+ 35 045 | (3.5) | NA 46.1
1 0:30 |100% 29 COASTAL PLAIN
7.9 T 483 : ,‘5 ';‘}? 5 100% Gray-green, thinly bedded, moderately indurated, CEMENTED SAND 67
10 1 N=54 COASTAL PLAIN
-+ Gray-green, sandy, SILT (A-4) with trace mica
+ N=17
-15 T A4 550
T COASTAL PLAIN
T N=10 Gray-green, sitty SAND (A-2-4) with trace shell fragments
20 I
I N=46
-25 1 1 I - -
+ COASTAL PLAIN
4 N=18 55-13 Dark gray, sandy, CLAY (A-7-5) with trace mica
.30 T 208 e e e e e e e e e e e e e s e e e e 00
T = COASTAL PLAIN
I N=19 Gray-green, silty SAND (A-2-4) with trace mica, shell fragments, and wood
-35 I : B o o e ___ T80
T o000 COASTAL PLAIN
I N=100/1.4 5514 sessr Green, fine SAND (A-3) with trace wood
-40 1 pese
I N=100/0.4 S
-45 I gess
I N=100/0.9 HES
+ s oool -48.8 _89.2]
-50 I Boring Terminated at Elevation -48.8 ft in Coastal Plain: Very dense, fine
I N SAND (A-3)

Bits Used: 3* Side-Discharge Finger Bit



SHEET /&
Core Photos ~ Bridge No. 364 over Mainline Canal on SR 1947

MACTEC Proj. No. 6468-07-1890 NCDOT Proj. No. 33281.1.1 (R-3830)

Bridge v 364 ove Moniine Canal on SR 1947 Bridge No. 364 over Mainline Canal on SR 1947

B1
Box 3 of 3. Depth: 46.7 - 49.3 ft

12.1 - 298 ft

I e O ) ]

Bridge No. 364 over Mainiine Canal on SR 1947
B1
Box 2 of 3. Depth: 298 - 46.7 ft




@ 6 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 17
[1¥ BORELOG REPORT

NCDOT BORE DOUBLE MACTEC 6468-07-1830.GPJ NC_DOT.GDT 12/14/07

PROJECTNO. 3328111  |ID. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard PROJECT NO. 33281.1.1 ID. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard
SITE DESCRIPTION Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (ft)| | SITE DESCRIPTION Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (ft)
BORING NO. B2 STATION 39+41 OFFSET 21ftLT ALIGNMENT -L- O HR. 0.6 BORING NO. B2 STATION 39+41 OFFSET 21ftLT ALIGNMENT -L- OHR. 0.6
COLLARELEV. 4091t TOTAL DEPTH 88.1ft NORTHING 197,771 EASTING 2,159,501 24 HR. 0.6 COLLARELEV. 4091t TOTAL DEPTH 88.1 ft NORTHING 197,771 EASTING 2,159,501 24 HR. 0.6
DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core ‘ HAMMER TYPE Automatic DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core HAMMER TYPE Automatic
START DATE  10/19/07 COMP. DATE 10/23/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 10.0 ft START DATE 10/19/07 COMP. DATE 10/23/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 10.0 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
S | BV [P VZE SOIL AND ROCK DESCRIPTION B | ELEV o 0 SOIL AND ROCK DESCRIPTION
() 0.5t | 0.5ft ] 0.51t | O 25 50 75 100} | NO. /Mol 6 | ELev. @ DEPTH () (ft) 0.5ft | 0.5ft | 0.5ft | [0 25 50 75 100} | No. | /moll &
45 | N I - O A T e Match Line M A S E
I N T 3 772 A I DN H COASTAL PLAIN
+ 5 T 20 |71/0.3 B P T Sat. Peeol Green, fine SAND (A-3) with trace wood and
+ B 4 B T T B ool shell fragments (continued)
409 T 00 - 40.9 GROUND SURFACE 0.0) T TR
40 N WOH | WOH | WOH *o WA — ALLUVIAL ' -40 L oozl
4 WOHT™, i Brown, sandy MUCK -41.3 1 822 [ N R ool
4 v I 100/0.5 S T Y Sat. fooodt
e Lnnnd, e « - = e P e e “ . . . 2:::_
4 L vy IR N -1 + N R
35 | a44 65 } e 5% ol ALLUVIAL -45 1L oaast
I 5 3 3 R U B B R s 2338 Tan, coarse to fine SAND (A-3) -46.3 1 87.2 P T S ooool
1 ] ?11. R P at. foocol” . 50 150/0.4 NP NN RV BT Sat._fecect -47.2 88.1
3 o oool iy A 100/0.9 R Boring Terminated at Elevation -47.2 ft in
4 1 2ooel 309 : 10.0 I B Coastal Plain: Very dense, fine SAND (A-3)
0 | 594t 115 t :“:E__ COASTAL PLAIN -50 4 | with trace shell fragments
%+ 3 y 5 U I U Sat White, friable to moderately indurated -+ -
w7 1 142 . +10 [ O T T at. N LIMESTONE 4 - Bits Used: 3" Side-Discharge Finger Bit
" I 5123 || BS 262 SORSTALFLRT e R 1 5 Drilling Fluid Properties: 8.1 Ibs/gal
T - - Gray-green, sandy CLAY (A-6) with T N ) . "
T t : X N cemented sand layers and trace mica T N Casing Depth: 13.0 ft (4)
217 1 19.2 AR I 19.4 4 L
20 T 319 | W T e w COASTAL PLAIN .60 T B
T \ Gray-green, silty SAND (A-2-4) with friable T [~
T A cemented sand layers T B
167 4 242 B | DR NN AR I N
15 —-: 18 i3 16 e . *29. .. C e e . e e e . Sat. 65 4. -'—
\ £
1 A I N
117 1 292 DR N DU R A 1 L
10 1 15 | 12 | 22 e ;34 R Sat. 70 4 -
7 —n
-t « o e .//. g -
67 1 342 4 I IR B I _
5 I N Gl RS B R sat. E23 B o
I sl I ¥
17 1 392 { 1 L
0 _-: 4 4 6 . Q‘IO . [P PO e e Sat. 80 _-: -_
I o\ T -
-33 1 442 N R I I [
5 .:: 5 13 16 " oo - - c e e e e e Sat. 457 .85 41 L
T [ COASTAL PLAIN T N
1 L. Gray-green, friable to moderately indurated I B
83 1 492 o CEMENTED SAND 95 I B
0 I 6 | 16 | 10 s M COASTAL PLAIN 90 T [
413 1 520 . /( T Gray-greentoda'\:l;gray, sandy SILT (A-4) T B
N i > 1 [
1 AN ISR BN 1 R A N I M with trace mica 1 s
1 S L B R o0 1 -
-15 -+ - T T T T T TCOASTALPLAIN T T T T T T | Lees 4 -
-16.3 1 57.2 | Gray-green, silty SAND (A-2-4) with trace 4 -
+ 4 5 8 +13 Sat. mica + -
-20 I | -100 I =
213 1 622 N NS R I + -
:: 4 5 g . .+14. . e e . e e . . PR Sat. &£ -
-25 I I 246 . 85 | .0 T -
2631 672 I COASTAL PLAIN -+ —
T y3 3 3 D Dark gray, silty, sandy, CLAY (A-7-6) with T i
T : +1§ DD DR B Sat. trace shell fragments I N
4 S VN U B 2 e e e e e e o 10.0] 4 -
-30 -+ 1 Rk COASTAL PLAIN -110 I -
-31.3 1 722 R I R T Gray-green, silty SAND (A-2-4) with shell <+ -
1 3 | 13 ] 21 C e *34 B Sat. fragments and cemented sands < B
I N S A A ARV I B . NS R 759 I :
-35 — =7 L5




NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 18
CORE BORING REPORT

NCDOT CORE SINGLE MACTEC 6468-07-1890.GPJ NC_DOT.GDT 12/14/07

PROJECT NO. 33281.1.1 | ID. B-3830 ‘ COUNTY Columbus | GEOLOGIST J. Howard
SITE DESCRIPTION Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (it)
BORING NO. B2 STATION 39+41 OFFSET 21ftLT ALIGNMENT -L- 0 HR. 0.6
COLLARELEV, 40.9ft TOTAL DEPTH 88.1ft NORTHING 197,771 EASTING 2,159,501 24 HR. 0.6
DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core HAMMER TYPE Automatic
START DATE 10/19/07 COMP. DATE 10/23/07 SURFACE WATER DEPTH N/A DEPTHTO ROCK 10.0ft
CORE SIZE HQ TOTALRUN 25.7 ft DRILLER D. Rhodes
RUN DRILL RUN STRATA |
ELEV) g py |DEPTHI RUN| pare [RECTROD | SAMP. IRECTTROD | o DESCRIPTION AND REMARKS .
(f) f U () Miniy | 1@ NO. (G ()
(ft) Minffy | % | % % 6 | G| ELEV. () DEPTH (i)
27.9 Begin Coring @ 13.0 ft
279 1 1801 12 10:451.2 ] (1.2) | NA iI' COASTAL PLAIN i
267 1132 =5 \100%, 262 . White, friable to moderately indurated LIMESTONE (continued) 4]
25 .2 T 15, ) @B2) | NA
351 130 G2 | NA 91% \" COASTAL PLAIN )
+ 300 |91% NG Gray-green, sandy CLAY (A-6) with cemented sand layers and trace mica
217 1 102 1:00 \\\"
D 0:15/0.5 NGY 215 104
20 | 202 T 207 N=22 (8.1) COASTAL PLAIN
T 35 100 | 34| NA 46% Gray-green, silty SAND (A-2-4) with friable cemented sand layers
T 11156 | 97%
167 1 242 oo
15 162 T 25.7 N=29
T 3.5 045 |(0.0)| NA
1 0:30 | 0%
117 1 202 oo
10 1102 T 30.7 N=34
T 35| 045 |(1.9)] NA
1 0:30 | 54%
67 I 342 ,}100
5 | 52 T857 N=13
T 35 0:30 | (2.8)] NA
I (1) : :13(5) 80%
1.7 4 392 0:15/0.5
0 02 T 407 N=10
1 35| 045 [(0.0)] NA
T 0:45 0%
33 1 a2 115
\0:15/0.5,
5 | -48 T 457 N=29 457
T 35 045 | (3.2)] NA (3.2 COASTAL PLAIN
1 045 | 91% 91% Gray-green, friable to moderately indurated CEMENTED SAND
83 J 492 0:30
) 0:15/0.5 49.5
-10 T N=35 COASTAL PLAIN
T Gray-green to dark gray, sandy SILT (A-4) with trace mica
-+ N=24
I N I -1 |
-15 1 COASTAL PLAIN
+ Gray-green, silty SAND (A-2-4) with trace mica
4 N=13
-20 _':
I N=14
-25 T 248 e e o 85
T COASTAL PLAIN
I N=15 Dark gray, silty, sandy, CLAY (A-7-6) with trace shell fragments
I G I £ Y-
-30 I COASTAL PLAIN
+ Gray-green, silty SAND (A-2-4) with shell fragments and cemented sands
- N=34
I R O 11
-85 4 Cooo— COASTAL PLAIN
T oosel Green, fine SAND (A-3) with trace wood and shell fragments
+ IN=100/0.4 ooool.
-40 I sesd
I IN=100/0.5 Eesd
4] T i
1 IN=100/0.9 £33 472 88.1
4 L Boring Terminated at Elevation -47.2 tt in Coastal Plain: Very dense, fine
.50 T - SAND (A-3) with trace shell fragments
+ o Bits Used: 3" Side-Discharge Finger Bit

Drilling Fluid Properties: 8.1 lbs/gal



Core Photos
MACTEC Proj. No. 6468-07-1890

SHEET |9
Bridge No. 364 over Mainline Canal on SR 1947

NCDOT Proj. No. 33281.1.1 (R-3830)

Bridge No. 364 over Mainline Canal on SR 1947
B2
Box 1 of 2. Depth: 13.0 - 25.7 ft

Bridge No. 364 over Mainhne Canal on SR 1947
B2
Box 2 of 2 Dopth 257 - 50.7 ft
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NCDOT GEOTECHNICAL ENGINEERING UNIT
LLW BORELOG REPORT

SHEET 20

PROJECTNO. 33281.1.1  |ID. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard

SITE DESCRIPTION _Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (ft)
BORING NO. EB2 STATION 39+74 OFFSET 2ftLT ALIGNMENT -L- OHR. 55
COLLARELEV. 47.1ft TOTAL DEPTH 92.4 ft NORTHING 197,734 EASTING 2,159,487 24HR.  FIAD

PROJECT NO. 33281.1.1 ID. B-3830 | COUNTY Columbus | GEOLOGIST J. Howard

SITE DESCRIPTION _Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (f
BORING NO. EB2 STATION 39+74 OFFSET 2ftLT ALIGNMENT -L- OHR. 55
COLLARELEV. 47.1ft TOTAL DEPTH 92.4 ft NORTHING 197,734 EASTING 2,159,487 24HR.  FIAD

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

DRILL MACHINE CME-45C

DRILL METHOD Mud Rotary/Core

HAMMER TYPE Automatic

NCDOT BORE DOUBLE MACTEC 6468-07-1890.GPJ NC_DOT.GDT 11/5/07

START DATE 10/23/07 COMP. DATE 10/24/05 SURFACE WATER DEPTH N/A DEPTH TO ROCK 16.0 ft START DATE 10/23/07 COMP. DATE 10/24/05 SURFACE WATER DEPTH N/A DEPTH TO ROCK 16.0 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
B | Eev |PREM o s . " VAE SOIL AND ROCK DESCRIPTION B | v |PEETH o 25 " o0 0 SOIL AND ROCK DESCRIPTION
(i) 05t | 05t | 0.51 2 5 s Ol | NO. Mol G| eev.m DEPTH () (f) O5ft | 05t | 0.5ft . . ® NO. LMol @
50 _{ B I < i R N 1 Match Line I N N
T s 4 L ) : o COASTAL PLAIN oo
+ 1 JR S SR PRI ISR oo 819 Gray-green, silty SAND (A-2-4) with trace 79.0
466 405 GROUND SURFACE &9 1 c e osoot R shell fragments (continued) f_
¥ g | 1317 L. b ROADWAY EMBANKMENT : -339 T 81.0 T o BT v — Shel Tagnerts (oonued)
45 | 449 | 2.2 : WE L Asphalt t0 0.5 t 35 I 75 25001 100/0.6* g Green, fine SAND (A-3) with trace shell
4 5 8 9 R 1 I M ROADWAY EMBANKMENT + REEE o oo ol fragments and wood
i R S I o Brown, tan, and gray, fine SAND (A-3) 50 + S coser
I T T T T T T T T ALOVIAL T T T T T T T -38.9 T 86.0 coe cocel
40 | 399 T 72 Brown, sandy MUCK -40 T 81 [19/0.1 1oo/o.e$ Sat el
T WO | WOH WOrl 5. Sat. + T Eiee
1 ST 2 100 1 . Cesel
I i ALLOVIAL 439 T 91.0 eesel
35 | 349 T 122 | Tan, silty, fine SAND (A-2-4) -45 T 18 | 44 [56/0.4 Sat. pesel 53 0.4
4 3 3 5 .+8 . Sat, 1 100/0.9 » Boring Terminated at Elevation -45.3 ft in
+ LS B + - Coastal Plain: Very dense, fine SAND (A-3)
T+ - - 16.0 + o with trace shell fragments and wood
30 | 209 T 172 o T T T T T COASTALRAIN - T T | |80 I » ' -t Qi ) .
T a3 8 |- *9 - Sat. White, thinly bedded, friable LIMESTONE T A Bits Used: 3" Side-Discharge Finger Bt
276 4 19.5 ol o + o Drilling Fluid Properties: 7.9 Ibs/gal
1 R 2 Sat. [T 26.1 210 T - . .
25 I | o COASTAL PLAIN -55 I o Casing Depth: 17.0 ft (4")
i Ao \_ Gray-green, sandy CLAY (A-6) with shell 1 R
226 4 245 doo N 226 _ __ _ __ _fragments 4] T -
T 315 16 i Sat - COASTAL PLAIN T i
20 T AN B Gray-green, silty SAND (A-2-4) with trace 60 + -
T N - mica and friable to moderately indurated -T —
176 1 295 TN i cemented sand layers T i
T g |10 | 2 o sat. fiit T X
" -+ / i . -65 1 -
L —
126 4 345 .. / . i T i
I R L Sat. BT 1 B
10 I / - -70 I -
4 o i 4 -
7.6+ 395 N A K 1 B
T (214 %]| #e: sat. {4 I i
5 A i : -75 _.: -
- - : - - — P
26 4 445 . ,’ .. 1 B
1 S| e sat I B
0 I \ -80 I -
4 SN 4 -
24 4 495 AN 1 N
| ]°[® R st T -
-5 I -85 T -
74 1 545 R I I T4 sl I i
¥ 19 ] 19 | 39 RN B -‘}58- - Sat COASTAL PLAIN + -
-10 T L B B CAREE Gray-green, sandy SILT (A-4) with trace 90 T B
T T i cemented sand layers 58.0 T —
T N Tl - T COASTALPLAIN — ~ T T | I n
139 T 61.0 : |: - Gray-green, silty Sx\ég (A-2-4) with trace 1 -
-15 T 3 4[5 _+° Sat -95 I C
I L I I
-18.9 T 66.0 : t T 1 -
-20 T 31476 o1 Sat. [} -100 I N
1 - T R
1 I POl 2 ... 100 T N
239 T 71.0 i COASTAL PLAIN I =
25 4 5 6 7 ___+ﬂ M Dark gray, sandy CLAY (A-7-6) with trace -105 I "
-+ P mica 1 R
1 el . 1 L
75.0
-28.9 T 76.0 s e T i
-30 6 8 9 17 Sat._f} =110 T




NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

SHEET 21

PROJECT NO. 33281.1.1

|D. B-3830

| COUNTY Columbus

| GEOLOGIST J. Howard

NCDOT CORE SINGLE MACTEC 6468-07-1880.GPJ NC_DOT.GDT 11/6/07

SITE DESCRIPTION Bridge No. 364 Over Mainline Canal on SR 1947 (MACTEC Proj. No. 6468-07-1890) GROUND WTR (ft)
BORING NO. EB2 STATION 39474 OFFSET 2ftLT ALIGNMENT -L- O HR. 5.5
COLLARELEV, 47.11t TOTAL DEPTH 92.4 1t NORTHING 197,734 EASTING 2,159,487 24 HR. FIAD
DRILL MACHINE CME-45C DRILL METHOD Mud Rotary/Core HAMMER TYPE Automatic
START DATE 10/23/07 COMP. DATE 10/24/05 SURFACE WATER DEPTH N/A DEPTHTO ROCK 16.0 ft
CORE SIZE HQ TOTALRUN 2531t DRILLER D.Rhodes
RUN DRILL |__RUN STRATA ||
S | ELEV {PER N | RATE | e [FEsTRar] o DESCRIPTION AND REMARKS :
(ft) S P M)} v | % : % | % |G| Blev.a DEPTH (t
28.4 Begin Coring @ 18.7 ft
§§,-4 T }g g 0.8 10:30/08 1 (0.0) | NA (0.0) | NA B COASTAL PLAIN
—-26§ 1 185 N=7 |\ 0% 0% T T 26.1 White, thinly bedded, friable LIMESTONE (continued) 21.0
25 T 35| 230 | (33| NA (B3| NA N COASTAL PLAIN
1 2300 94% 94% \_ Gray-green, sandy CLAY (A-6) with shell fragments
26 + 245 0~1a§0!g5 \-__gg;e_____________________________________________________25,_5_
21.1 T 260 N=11 (12.9)] NA [ COASTAL PLAIN
p 61% Gray-green, silty SAND (A-2-4) with trace mica and friable to moderately
20 i 35| 100 |@1)| NA )
-1 0:45 | 89% indurated cemented sand layers
T 1:00
17.6 4 295 u
16.1 T 31.0 _OJI\%Q‘D&
15 4 3571 115 (3.1) | NA
T g:zg 89%
126 4 345 “35“
1.1 T 360 N=23
10 T 35| 130 |(1.0)| NA
T 145 | 20%
76 + 395 115
61 T 410 N=10
5 T 35| 200 |(@.1)| NA
T :: ;g 89%
26 4 445 ME 05
1.1 T 460 N=9
0 T 35| 145 |(1.9)| NA
T } :(1)8 54%
24 4 495 :
y :30/0.
5 T 35| 200 |{07)] NA
T g}g 20%
74 4545 bt T e sl
+ 21505 COASTAL FLAN
-10 T Gray-green, sandy SILT (A-4) with trace cemented sand layers
T a0 . 580
41 COASTAL PLAIN
4 Gray-green, siltty SAND (A-2-4) with trace mica
-15 T N=9
-20 I N=10
1 3000 MR S SO ———— 109
1 N COASTAL PLAIN
-25 A N=13 § N Dark gray, sandy CLAY (A-7-6) with trace mica
I \\C RO 150
1 oo COASTAL PLAIN
-30 -t N=17 Gray-green, sitty SAND (A-2-4) with trace shell fragments
I e 190
I HEN COASTAL PLAIN
1 o000 Green, fine SAND (A-3) with trace shell fragments and wood
-35 I IN=100/0.6 HEW
-40 I IN=100/0.6 S
=45 1 N=100/0.9 §§§§'_4s.a 924
+ . Boring Terminated at Elevation -45.3 ft in Coastal Plain: Very dense, fine
+ - SAND (A-3) with trace shell fragments and wood
-50 I _




SHEET 31
Core Photos Bridge No. 364 over Mainline Canal on SR 1947

MACTEC Proj. No. 6468-07-1890 NCDOT Proj. No. 33281.1.1 (R-3830)

Bridge No 364 over Manhing Canal on SR 1947
EBZ

Dopth- 128, 33.3 ft
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Bridge No. 364 over Mainline Canal on SR 1947
EB2
Box 2 of 20 Depth: 333 - 54.5
AR (R 1R

B v a2 I O R s P A S T e B

1w

e o A S S/ SN 0 A
ik 9k RPN CRVAP M OA A AV AT NN T BT

S e

e o e oo P Sy i Tty e e g

s e LS T S B R R N T T S




» | el 2%
ZMACTEC et
MACTEC ENGINE_ERING AND CONSULTING, INC.

3301 ATLANTIC AVENUE
RALEIGH, NORTH CAROLINA 27604

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

ZMACTEC

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

N.C.D.O.TJAASHTO CLASSIFICATIONS
REPORT ON SAMPLES OF: SOILS FOR QUALITY

MACTEC Proj. Name/No.: Bridge No. 364 over Mainline Canal on SR 1947 (6468-07-1890)
PROJECT: 33281.1.1 (B-3830) COUNTY: Columbus
DATE SAMPLED: October 2007 RECEIVED: 10/17/2007

MACTEC Proj. Name/No.: Bridge No. 364 over Mainline Canal on SR 1947 (6468-07-1890)
PROJECT: 33281.1.1 (B-3830) COUNTY: Columbus
DATE SAMPLED: October 2007 RECEIVED: 10/17/2007

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

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

SAMPLED FROM: EB1

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

SAMPLED FROM: EB1, B1

SUBMITTED BY: MACTEC ENGINEERING AND CONSULTING, INC.

1992 STANDARD SPECIFICATIONS

Lab Sample No. SS-1 SS-2 SS-3 S8S-4 SS-5 SS-6 Lab Sample No. S8-7 SS-8 SS-9 SS-10 SS-11 SS-12
Retained 4.75 mm Sieve (%) 0.0 0.0 0.0 0.0 0.0 27 Retained 4.75 mm Sieve (%) 0.0 0.0 0.0 0.0 0.2 0.0
Passing 2.00 mm Sieve (%) 99.8 100.0 100.0 100.0 100.0 95.4 Passing 2.00 mm Sieve (%) 99.4 100.0 100.0 99.9 990.6 100.0
Passing 425 um Sieve (%) 94.1 91.1 934 85.6 96.6 85.2 Passing 425 um Sieve (%) 88.9 99.9 99.2 78.6 78.6 96.2
Passing 75 um Sieve (%) 5.0 14.1 37.1 26.9 27.6 50.0 Passing 75 um Sieve (%) 40.2 88.3 28.9 6.8 15.6 25.8

MINUS 2.00mm FRACTION MINUS 2.00mm FRACTION
SOIL MORTAR - 100% SOIL MORTAR - 100%
Coarse Sand Ret - 250 ym (%) 17.0 17.9 18.4 38.6 13.6 21.2 Coarse Sand Ret-250 um (%) 21.9 0.3 4.4 74.4 37.1 14.5
Fine Sand Ret - 53 um (%) 79.7 71.2 48.8 35.6 63.7 30.2 Fine Sand Ret - 53 ym (%) 41.8 4.2 68.4 20.1 50.9 64.6
Silt 0.05 - 0.005 mm (%) 0.6 1.5 4.5 29 1.0 24 Silt 0.05 - 0.005 mm (%) 6.1 18.1 0.9 0.7 3.6 1.5
Clay < 0.005 mm (%) 2.7 9.4 28.3 22.9 21.7 46.2 Clay < 0.005 mm (%) 30.2 77.4 26.3 4.8 8.3 19.4

Moisture Content (%) ND ND ND ND ND 22.0 Moisture Content (%) ND 45.3 ND ND ND ND

Liquid Limit, L.L. 16 29 18 23 26 32 Liquid Limit, L.L. 30 94 30 17 17 21

Plasticity Index, P.i. NP 9 NP NP 8 NP Plasticity index, P.l. 11 66 6 NP NP NP

AASHTO Classification A-3 A-2-4(0) A-4(0) A-2-4(0) A-2-4(0) A-4(0) AASHTO Classification _A-8(1) A-7-6(76) A-2-4(0) A-3 A-2-4(0) A-2-4(0)

Organic Content (%) ND ND ND ND ND ND Organic Content (%) ND ND ND ~ ND ND ND

Boring No. EB1 EB1 EB1 EB1 EB1 EB1 Boring No. EB1 EB1 EB1 EB1 B1 B1

Station 38+58 38+58 38+58 38+58 38+58 38+58 Station 38+58 38+58 38+58 38+58 38+86 38+86

Offset 25 ftLT 25 ftLT 25t LT 25ftLT 25ftLT 25 ft LT Offset 25t LT 25ftLT 251t LT 25#tLT 18 7LT 18 fLT

Alignment -L- -L- -L- -L- -L- -L- Alignment -L- -L- -L- -L- -L- -L-

Depth (ft) From 2.1 12.1 26.1 36.1 46.1 56.1 Depth (ft) From 66.1 711 76.1 86.1 5.6 28.3

to 3.6 13.6 27.6 376 47.6 57.6 to 67.6 72.6 77.6 87.1 7.1 29.8

REMARKS: ND=Not Determined, NP=Non-Plastic, *=Not Enough Sample REMARKS: ND=Not Determined, NP=Non-Plastic, *=Not Enough Sampie

Submitted by: 7, Submitted by: 77 (/

Senior Geologist

Yol

Senior Geologist




MACTEC ENGINEERING AND CONSULTING, INC.

Z/IMACTEC

3301 ATLANTIC AVENUE
RALEIGH, NORTH CAROLINA 27604

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

REPORT ON SAMPLES OF: SOILS FOR QUALITY

MACTEC Proj. Name/No.: Bridge No. 364 over Mainline Canal on SR 1947 (6468-07-1890)
PROJECT: 33281.1.1 (B-3830)
DATE SAMPLED: October 2007

COUNTY: Columbus

RECEIVED:
SAMPLED FROM: B1, Channel Bank, Channel Bed

10/17/2007

SUBMITTED BY: MACTEC ENGINEERING AND CONSULTING, INC.

1992 STANDARD SPECIFICATIONS

et 240

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

REPORTED BY: MACTEC

Lab Sample No. §8-13 S$S-14 S-1 S-2
Retained 4.75 mm Sieve (%) 0.0 0.1 0.0 0.3
Passing 2.00 mm Sieve (%) 100.0 99.8 99.6 99.1
Passing 425 ym Sieve (%) 99.8 96.7 58.7 66.1
Passing 75 um Sieve (%) 97.1 8.3 6.2 3.9

MINUS 2.00mm FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - 250 ym (%) 0.7 32.3 64.0 58.9
Fine Sand Ret - 53 um (%) 5.5 60.6 30.7 375
Silt 0.05 - 0.005 mm (%) 8.1 0.5 2.0 241
Clay < 0.005 mm (%) 85.7 6.6 3.3 1.4

Moisture Content (%) 43.9 ND ND ND

Liquid Limit, L.L. 95 21 21 21

Plasticity Index, P.l. 54 NP NP NP

AASHTO Classification ~ A-7-5(66) A-3 A-3 A-3

Organic Content (%) ND ND ND ND

Boring No. B1 B1 Bank Bed

Station 38+86 38+86 39+26 39+19

Offset 18 ftLT 18R/LT 3ftRT 2H/LT

Alignment -L- -L- -L- -L-

Depth (ft) From 66.8 76.8 0.0 0.0

to 68.3 78.3 0.5 0.5

REMARKS: ND=Not Determined, NP=Non-Plastic, *=Not Enough Sample

Submitted by:

Senior Geologist
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WBS: 33281.1.1 TIP: B-3830 COUNTY: Columbus

SHEET 25

DESCRIPTION(1): Bridge No. 364 over Mainline Canal on SR 1947 (at Friar Swamp)

EXISTING BRIDGE

Information from: Field Inspection X Microfilm (reel pos: )
Other (explain)

Bridge No.: 364 Length: 90 feet TotalBents: 4 Bentsin Channel: 2 Bents in Floodplain: 2

Foundation Type: Concrete deck on T-beams, onconcrete caps, timber piles, and timber abutments

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: Minimal scour at End Bent slopes

Interior Bents: Not visible due to depth of Big Creek

Channel Bed: Not visible

Channel Bank: Banks well vegetated. Scour not apparent

EXISTING SCOUR PROTECTION
Type(3): Timber Abutments and wing walls with asphalt slope protection.

Extent(4): Wing walls extend approx. 8 feet left/right. Slope protection extends a few feet behind wing wall.

Effectiveness(5): Generally working

DESIGN INFORMATION
Channel Bed Material(7): Sand (A-3/A-2-4)

Channel Bank Material(8): Sand (A-3/A-2-4)

Channel Bank Cover(9): Grasses, brush, young to mature pines and hardwoods

Floodplain Width(10): Laterally extensive for hundreds of feet across Friar Swamp

Floodplain Cover(11): Grasses, brush, young to mature pines and hardwoods

Stream is(12): Aggrading Degrading Static X

Channel Migration Tendency(13): Migration tendency toward end bent 1

Observations and Other Comments: Very low flow hydraulic environment during the time of investigation

Reported by: W 2 (— Date: 11/5/2007

MACTEC Engineering and Consulting, Inc.

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
B1 B2
Overtopping Scour| 33.9 | 34.7
(10 Year)

Comparison of DSE to Hydraulics Unit theoretical scour:
DSE is based on the Bridge Survey and Hydraulics Report dated 5/23/07. Scour elevations at B1 and B2

Obstructions(6): Trace debris at Bent 2

will remain in alluvial layers.

—— — mrmm—
— — ———

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

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

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

Describe extent of existing scour protection.

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

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

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

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

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

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

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

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

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

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

O NGO RWN

©

DSE determined by: (%}, )1y W/L ~ Date: 5 Dec 2007
/J

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank Bank Bed Bed Bed
Sample No.} = S-1 S-2 SS8-2 SS-11
Retained #4 0 0.3 0 0.2
Passed #10 99.6 99.1 100 99.6
Passed #40 58.7 66.1 91.1 78.6
Passed #200 6.2 3.9 14.1 15.6
Coarse Sand 64 58.9 17.9 37.1
Fine Sand 30.7 37.5 71.2 50.9
Silt 2 2.1 1.5 3.6
Clay 3.3 1.4 9.4 8.3
LL 21 21 29 17
Pi NP NP 9 NP
AASHTO A-3 A-3 A-2-4(0) A-2-4(0)
Station 39+26 39+19 38+58 38486
Offset 3ftRT 2ftLT 25 ft LT 18# LT
Depth| 0.0-0.5 ft 0.0-0.5ft 12.1-13.6ft 5.6-7.1ft

Template Revised 02/07/06
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GRAIN SIZE - mm.,
% 43" % Gravel % Sand % Fines % 43" . %Gravel | %Sad | %Fines
Coarse : Fine Coarse Medium | Fine Silt | Clay ot Coarse | Fine Coarse; Medium Fine Silt ’ Clay
0.0 0.0 § 0.0 0.4 40.9 52.5 6.2 0.0 0.0 ‘ 0.3 0.6 33.0 ; 62.2 3.9
SIEVE PERCENT SPEC.” PASS? Soil Description SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Dark brown silty SAND with orgainc SIZE FINER PERCENT | (X=NO) Dark brown silty SAND with organic
#4 100.0 375 100.0
#10 99.6 #4 99.7
#20 91.2 A
#40 58.7 Atterberg Limits ' z;g gg}] Atterberg Limits
460 359 PL= NP LL= 21 Pl= NP 40 66.1 PL= NP LL= 21 Pl= NP
#200 6.2 Coefficients : #60 40.7 Coefficients
#270 3.3 Dgs= 0.7208 Dgo= 0.4359 Dgo= 0.3528 #200 3.9 ; Dgs= 0.6604 Dgo= 0.3741 D5g= 0.3040
0.0066 mm. 33 D3p= 0.2130 Dis= 0.1296 Djo= 0.1020 #2170 35 Dag= 0.1963 D{s= 0.1310 Dig= 0.1095
Cy= 427 Ce= 1.02 0.0067 mm. 14 Cy= 342 Ce= 094
Classification Classification
USCS= SP-SM AASHTO= A-3 USCS= Sp AASHTO= A-3
Remarks Remarks
* (no specification provided) ¥ (no specification provided)
Sample No.: S-1 Source of Sample:  Channel Bank Date: 7-13-07 Sample No.: S-2 Source of Sample:  Channel Bed Date: 7-13-07
Location: Elev./Depth: 0.0-0.5' Location: Elev./Depth: 0.0-0.5'
MACTEC, Inc. Client: NCDOT MACTEC, Inc. Client: NC DOT
Project: Bridge No. 364 over mainline Canal on SR 1947 Project: Bridge No. 364 over mainline Canal on SR 1947
Raleigh, North Carolina | projectNo: 6468-07-1890 Task 5 Figure Raleigh, North Carolina | project No: 6468-07-1890 Task 5 Figure
Tested By: CS Checked By: LBJ Tested By: CS Checked By: LBJ
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GRAIN SIZE - mm.
o% +3" % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt | Clay
0.0 0.0 0.0 0.0 8.9 77.0 14.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Tan Gray SAND
#10 100.0
#20 97.5
#40 91.1
#60 82.1 Atterberg Limits
#270 10.9 Coefficients
0.0064 mm. 9.4 Dgs= 0.2739 Dgo= 0.1669 D5p= 0.1443
D30= 0.1068 D15= 0.0774 D1g= 0.0199
Cy= 838 Co= 343
Classification
USCS= SC AASHTO= A-2-4(0)
Remarks
" (@o specification provided)
Sample No.: EBI1 SS-2 Source of Sample: Canal on SR 1947 Date: 10-17-07
Location: Elev./Depth: 12.1-13.6'
MACTEC, Inc. Client: NCDOT .
Project: Bridge No. 364 over mainline Canal on SR 1947
RQ'EIgh, North Carolina Project No: 6468071890 Task 05 Figure

Tested By: BKS

Checked By: LBJ

Tested By: BKS .

Checked By: LBJ
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GRAIN SIZE - mm.
o +3° % Gravel % Sand % Fines
o Coarse Fine Coarse| Medium Fine Siit | Clay
0.0 0.0 0.2 0.2 21.0 63.0 15.6
SIEVE PERCENT | SPEC. PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Greenish Gray SAND
375 . 100.0
#4 99.8
z;g gzg Atterberg Limits
#40 78.6 PL= NP L= 17 Pl= NP
#60 62.6 Coefficients
#200 15.6 Dgs= 0.5430 Dgo= 0.2339 Dso= 0.1851
#270 119 D3p= 0.1183 D15= 0.0726 D1o= 0.0173
0.0065 mm. 8.3 Cy= 1351 Cc= 3.45
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: B1SS-11 Source of Sample:  Canal on SR 1947 Date: 10-18-07
Location: Elev./Depth: 5.6-7.1'
MACTEC, Inc. Client: NCDOT -
Project: Bridge No. 364 over mainline Canal on SR 1947
Raleigh, North Carolina || project No: 6468071890 Task 05 Figure




SHEET 1% .
Site Photos Bridge No. 364 over Mainline Canal on SR 1947
MACTEC Proj. No. 6468-07-1890 NCDOT Proj. No. 33281.1.1 (R-3830)

View looking down station along -L- from near End Bent 2. View looking left to right along Bent 1.



SHEET 79
Site Photos Bridge No. 364 over Mainline Canal on SR 1947
MACTEC Proj. No. 6468-07-1890 NCDOT Proj. No. 33281.1.1 (R-3830)

i

View looking left to right along End Bent 2.
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ORAWN BY: _J.L. STONE, C.P. TURNER, C.R, SUMNER

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33281.1.1 (B-3830)
COUNTY __COLUMBUS

PROJECT DESCRIPTION _BRIDGE NO. 363 AND NO. 364 OVER GREEN
SWAMP ON_ SR 1947

SITE DESCRIPTION RETAINING WALL 1 LEFT OF -L- STA.17+00
RETAINING WALL 2 RIGHT OF -L- STA.21+50

RETAINING WALL 3 RIGHT OF -L- STA. 40+00
RETAINING WALL 4 LEFT OF -L- STA.40+00

RETAINING WALL INVENTORY

F.A. PROJ., BRZ-1947(1)

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE | sTaTe NO. SHEET | 191Ak ]
N.C.| 3328111 (B-3830) 1 7

STATE PROLNG. F. A.PROJ.NO. DESCRIPTION
3328111 BRZ-1947(1} P.E.
RW & UTIL.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION QR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT AT (919 4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROTK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

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

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

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

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND OOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TQ 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
IJB

JRS
WNC
RES

INVESTIGATED BY_J.L. STONE
CHECKED BY___ D.N. ARGENBIRGHT
sugMiTTED BY__ DN, ARGENBRIGHT
DATE APRIL 2008
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

3328l.1.1 (B-3830) 2 OF 7

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

10@ BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTD SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, RASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
_UNIFORM - INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwD OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 68 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

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

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

A OR HAVING A NDTABLE 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 > 109 " ’
VERY STIFRBRALSATY LA HOST NTH WTERBEDOED FAE SMD LAERSHEH) PTG KT e ———— ROCK (WR) 22> 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 FIFE 70" COAREE CRATN TEREO0E A0 VETAMORPHIC OOk ThaT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS OROANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS CRISTALLINE WOULD VIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (S 35% PASSING *200) (> 35% PASSING 200! WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRD, SCHIST, ETC. CALCAREDUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
y FINE 10 COARSE GRAIN METAMDRPHIC AND NON-COASTAL PLAIN
GROUP a-3] A-2 a4 lab5la6] a7l pr,a2 | 4405 COMPRESSIBILITY REEJKCI(?’;{CSRT)ALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Typg |COLLUVIUM - ROCK FRABMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, A-3 | A6, A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
< MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-5@ COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD R v
SYMBOL NN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 58 SEDIMENTARY ROCK 17"} SpT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RECOVERY IREC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
N s T L e ETe LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
i+ ASSING SILT- PERCENTAGE OF MATERIAL : WEATHERING DIKE. - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
N ’4% Ggg;ﬂ.na cLav | pUK ORGANIC MATERIAL GR@';‘,’:’QR SILLO;LZLM OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
5 \ FEW W .
* 200 18 Mx|35 mx|35 mx|35 mx[as mx|3s Mn|as |36 Mn{3s m SoiLs TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% FRESH Zﬁﬁﬁ&“iﬁ”&;ﬁ}fﬁf@ TGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER %’{%mmifm“ AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3- 5% 5 - 124 LITTLE 10 - 20% ) )
LIDUID LIWIT 48 1x|41 My J4p Mx |41 1N (4@ mx [ v o Ml mN] sons wiTH MODERATELY ORGANIC 5-1lox 12 - 20% SOME 2@ - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX | NP |19 mx |10 mxfur v [11 1 oo ax 10 exfiaeey [ueey | Cperle op gLy | HIGHLY ORGANIC 310 5201 HIGHLY 35% AND ABOVE v SLL) ggvag;ssgstl sgnxgqu :gscmsn FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [ [} [} 4 Mx |8 MK |12 mx[18 MX|No Mx] ~ MODERATE ORGANIC GROUND WATER y FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMDUNTS OF sone SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO prroor SR agir it o gttty ol
USUAL TYPESISTONE FRAGS.|_ o | o3 1y gR cLAYEY SILTY cLAYEY ORGANIC . WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR GRRVEI&’AND SanD| GRAVEL AND SAND SOILS SOILS MATTER STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
sal ¥y _ 24,
:;_Eg%; , MDDERATE ELBN’,?&%"LO?RQ'SS&°§E“§§§A§§°:Ré”§°ft°R$’E',‘SSEEDX§§T§§Ré"§ EDFF%CTS- I:DC s FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO L"‘ PERCI WATER. SAT n Wi TA (MOD.) AN K LI ULL Al ME SHOW CLAY. K HA PARENT MATERIAL.
65 A EXCELLENT TO GOOD FAIR TO POOR POOR PODR | UNSUITABLE ERCHED WATER. SATURATED ZONE, OR WATER BEARING STRA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O"W" SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
- Y. =N - THE STREAM.
P10F A-7-5 SUBGROUP IS = LL - 3@ ;PI OF A-7-6 SUBGROWP IS > LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCDLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR _DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KADLINIZATION. 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 [ SAMPLE (MOD.SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE | COUERCIOTSS P | PENETRATION RESISTENCE ALl it i & o TEST BORING DESIGNATIONS F_TESTED, ¥OU.D YIELD SPT REF! JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE)
S - BULK SAM SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R .
SENERALLY VERY LOOSE “ SOIL SYMBOL D user BorInG BULK SerPLE (GEVD IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME R A ora RIDSE GR PROJECTION 6F ROCK WHOSE THICKNESS 15 SMALL COMPARED TO
RANULAR LODSE 470 10 $S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 18 10 30 N& ARTIFICIAL FILL (AF)OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES » 109 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
- DENSE 30 70 60 THAN ROADWAY EMBANKMENT -<>— CORE BORING MOTTLED (MDT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
(NON-COHESIVE) ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERMIBLE BUT
VERY DENSE ’5e == INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT [ @z ™) MONITORING WELL : REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 2.25 10 2.50 - INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. I TESTED, YIELDS SPT N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
i%?éﬁ.‘i“ Mggi‘xj:: ST ; 13 ;35 0.15 lg 12.a < JAY f,igigfﬁﬁfm RT - RECOMPACTED TRIAXIAL |COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
CORESIVEY VERY STIFF 15 10 38 210 4 Trres® ALLUVIAL SOIL BOUNDARY 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 530 >4 2802  pIP & DIP DIRECTION OF O neteianion CBR - CALIFORNIA BEARING ALSO N EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OB GRAIN SIZE ROCK STRUCTURES RATID SAMPLE
O -V, .
SPT N-VALLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
USS. STD. SIEVE SIZE 4 8 4@ e 200 278 @ SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. OB THICKNESS. AND
OPENING (MM 476 208 042 @25 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AN
pos ABBREVIATIONS HARD 58“025 Agﬁ“:;ﬁgsgpgg]:g’; E OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Cg‘;m :;::ﬁ) SILT cLar AR - AUGER REFUSAL HL - HIGHLY w - MDISTURE CONTENT TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR) €08, GRJ (CeE. S0 & oo L) €L BT - BORING TERMINATED MED. - MEDIUM V - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES T0 @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
» SD. 2 CL. - cLaY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP LA
GRAIN MM 305 75 2.0 8.25 2.05 2.005 R " - BY MODERATE BLOWS.
s;zE N 12 3 ’ E:; Eg:iSEENEmATmN TEST {,‘S”: NSST{‘:QE,? 2“ UN‘;E“L:E;? MEDIUM CAN BE GROOVED OR GOUGED 2.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (FENETRATION RESISTANCE) 4 Pg . ';g”‘;ﬁ',: %Fo BL(?FV 3, ;’;,0‘;" ,B?;) 2;, WITH
DMT - DILATOMETER TEST ORG. - ORGANIC .- DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB, HAMMER FALLING 3@ INCHES REOUIRED YO PRODUCE A PENETRATION N L
SOIL MOISTURE -~ CORRELATION OF TERMS . a POINT OF # GEOLOGISTS PICI A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
SO VOISTURE SCALE P ———— DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST A K. THAN @.1 FOOT PER 62 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
) ' g OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.= SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE.
SATS 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 %m%—%’mggﬁﬁig i ;;’“é;;;ggsgmgi B S DIVIDED BY THE
tL_ | LIGUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
oLaSTIC FINGERNAL T0TAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
‘ - SEMISOLID; REQUIRES DRYING TO - TOPSOIL, (TS.,) - SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.
RaNGE VET - 0 ATTAIN OPTIHM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
pLl. L PLASTIC LIMIT + IERM SPACING H
DRILL UNITS: ADVANCING TOOLSt HAMMER TYPE: vERY IDE ORE T 10 FEET VERY THICKLY BEODED s 4 FEET BENCH MARK:
OPTIMUM MOISTURE - MDIST - M SOLID; AT OR NEAR OPTIMUM MOISTURE automatic ] MaNuAL THICKLY BEDDED 15 - 4 FEET
oML [ cuar sirs WIDE 3 70 10 FEET ELEVATION: FT
SL_| SHRINKAGE LIMIT [ woswes__ MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET .
] e conmmuous FLicHt auser CORE SIZE: CLOSE 216 10 1 FEET VERY THINLY BEDDED 0.3 - 8.16 FEET
- DRY - @ REQUIRES ADDITIONAL WATER TO 0 : VERY CLOSE LESS THON BB FEET THICKLY LAMINATED 0.098 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [ e HoLLow ausens e - THINLY LAMINATED < 0.008 FEET
PLASTICITY D CME-45C D HARD FACED FINGER BITS D'N INDURATION /(
LASTICITY INDEX 1 J— 0 FOR SEDIMENTARY ROCKS, INDURATION J5 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 2-5 VERY LOW [ cMe-ss0 e FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT casING |_] w/ apvanceR TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. .
MEB. PLASTICITY 16-25 MEDIUM 15, . . APPROXIMATE LIMITS OF ORGANIC DEPOSITS
TG PLASTICITY oo woRE HIGH [ porresLe HoIsT TRICONE_2 stee TEETH | [ ] posT HOLE DGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
D D HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.~CARB.
COLOR CmMe-488 D D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT (7 vare svin Test DIFFICLLT TO BREAK WITH HAMMER.
MDDIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 1 Il EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;
1 SAMPLE BREAKS ACRD3S GRAINS.
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