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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

CONTENTS

GEOTECHNICAL ENGINEERING UNIT

LINE STATION SHEET

~-RETAINING WALL I- 25+35 TO 25+80 3

ROADWAY

SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _36492.12 (U-444444)

CUMBERLAND

F.A. PROJ. STP-210(11)

COUNTY

PROJECT DESCRIPTION _NC 210 (MURCHISON RD.) FROM

FAYETTEVILLE OUTER LOOP (X-0002B) TO BUINER RD.IN

SPRING LAKE

SITE DESCRIPTION .RETAINING WALL I LEFT OF -Y2- STA.25+35
RETAINING WALL INVENTORY

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.

DRAWN BY: C.D.CZAJKA & I.T. WALKER

NOTE ~ BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

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

STATE | STATE NO. SREET | IOTAL

N.C.| 36492.1.2 (U~4444AA)| 1 3

STATE PROJ.NO. F.A.PROJ.NG. DESCRIPTION
36492.1.2 STR-210(11} P.E,
MW & UTIL,

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOQTECHNICAL ENGINEERING UNIT AT (819) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES. OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNICAL 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 DR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATLRES, PRECIFITATION, AND WIND, AS WELL A4S 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 DETALS 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 1S 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,

NC DOT PERSONNEL
C.D. CZAJKA

J.M. EDMONDSON

R.E. SMITH
INVESTIGATED BY_C.D. GZAJRA
CHECKED BY___N.T. ROBERSON
SUBMITTED BY__N.T. ROBERSON
DATE DECEMBER 2008
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
‘ DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSUR]FACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NG. SHEET NO.

36492..2  (U-4444A0) 2

SOIL DESCRIPTION

GRADATION

ROCK_DESCRIPTION

SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH 4 CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

180 BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1586). SOIL
CLASSIFICATION 15 BASED ON THE AASHTD SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MDISTURE, 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.
- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
PODRLY GRADED!

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

TERMS AND DEFINITIONS

HARD ROCK IS NDN-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.

ANGULARITY OF GRAINS

" OF WEATHERED ROCK.

THE ANGULARITY OR ROUNDNESS OF $OIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

SPT REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN @. FOOT PER 68 BLOWS.
IN NON-COASTAL PLAIN NATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZOME

ALLUVIUM fALLUV,) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

ADUIFER - A WATER BEARING FORMATION OR STRATA.

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

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).

VANE SHEAR TEST

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

EXTREMELY INDURATED

o e S5 Gt AT Y IENERED FOE SAD EREENEY NATE ATS .| SUBANGLLAR, SUBROUNDED. OR ROLNDED. VEATHERED NON-CORSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPUSITION. AS SHALE, SLATE, ETC.
VERY STIFF, BRALSATY CLA, RS, SUBANGULAR, SUBROUNDED, OR ROUNDED:
ROCK (WR) 3 BLOWS PER FODT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL _LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION STSTALTE ETNE 75 COARSE CRATN ToNEDUS ARG WET ADRPHIC ROCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 35% PASSING %200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. gfugssﬁsgg:;&sg:l? E;tT:;ﬂMDRP T CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
. AIN M HiC A -COASTAL PLAIN :
GROUP a1 [a3] a-2 a4 [aB A6 a7]a1,a2 ] A4nE COMPRESSIBILITY NON-CRYSTALLINE 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
L ROCK (NCR)
cLass. [at-olab a3 | A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 ST P : ér;msl;oss PEI;ILLITE. SLATE, SANDSTONE, ETC. OF SLOPE.
3 NN MODERATELY COMPRESSIBLE L10UID LIMIT EQUAL TO 31-58 ASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
SYMBOL [pooeiReec IRONNNNY HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK |1 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOVERY REC. - TOTAL LENGTH OF ALL MATERIAL RECOVEREO IN THE CORE BARREL DIVIDED BY TOTAL
3 R T SHELL BEDGETC TENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% fA]sasms S | ek PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
< %o (3 o s ST oar | fear | meecwema TGt S o OIHER MATERIAL ROCKS OR CUTS HASSIVE ROCK.
« 208 |15 Mx |25 ux|10 Mx|35 ki35 nxlas mxlss mxlas mnlss m|3s Mnlas wn SOILS TRACE OF ORGANIC MATTER 2.9 3~ 67 TRACE 1- 102 FRESH ::;:E;R§§HE§$;’$235NSRIGHT. FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER 3102 l_Z gNo;i LANELE AT WHICH 4 STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 20% ) ) \
;{gﬁcﬂ;ﬁ"}a 48 X141 MV (48 Mx |4 N (48 mx [41mn e Mx|4EMN]  son s wiTH MODERATELY ORGANIC 5-10% 12 - 207 SOME - og - 3y | VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOM THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION DR BEARING OF THE HORIZONTAL TRACE OF
6 Mx NP 118 Mx {10 MX {11 MN (31 MN h18 MX |10 MX1 MY |2 M LITTLE OR IGHLy | HIBHLY ORGANIC »e% >20% HIGHLY 35% AND ABOVE v st} EgvacA;?Sg:le::mN(:: URS:ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ° 8 [ 4 MK |8 MK |12 Mx|16 MX|No Mx|  MODERATE ORGANIC y - A FRA OR FRAC ALON
AMOUNTS OF | gons GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 B oAk fOEN PARALEL 10 WACH THERE 1AS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS.| o o | o1y Ty OR CLAYEY SILTY | cLavey DRGANIC hVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING GLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. JN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR :
OF MAJOR  |GRAYEL, AND GRAVEL AND SAND | SOILS | SOILS" MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
R T I Y. STATIC WATER LEVEL AFTER _24  HOURS ;
RIS . MODERATE ;i:!l?&%rmol’&glgggO;‘EEgggﬂ:go:aglggftomglg?sggfugégT:g:éNgH%:FﬁTs- ’gow s FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Mew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MO AY. PARENT MATERIAL.
Y EXCELLENT TO GOOD FAIR 70 POOR BooR PODR | UNSUITABLE R E * DULL SOUND UNDER HAMMER BLONS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJW“ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
- ~30 = z THE STREAM.
P1OF A-7-5 SUBGROUP IS = LL - 30 ;PIOF A-7-6 SUBGROUP 16 > LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KADLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FMJ- A MAPPABLE GECLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED - SAMPLE (MOD.SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTEREY mamgg«ﬂnﬁgs‘ram COMPR(ETSOSr:‘sIEF;m)ENGTH QJ::VSAJILE?S';‘;?E?;OJRE’ Gg et TEST BORING DESIGNATIONS F_TESTED, WOULD Xi T REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
) S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED i g
CENERALLY VERY LODSE < SOIL SYMBOL @D euoer sorns el IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME B T e FIDGE DR FROSECTION £F Fecr WHOSE THICKNESS 1S SMALL COMPARED TO
CRANULAR LOOSE 47010 S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. - .
MATERIAL MEDIUM DENSE 10 T0 39 N/a ARTIFICIAL FILL (AF)OTHER BAMPLE IF_TESTED, YIELDS SPT N VALUES ) 188 BPF ) LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NDN-COHESIVE) VEQENSENSE 30 T0 56 THAN ROADWAY EMBANKMENT —<>» CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED DR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT | MDLILED MDT)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
58 o~  INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT < <@.25 e MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2710 4 2.25 16 8.50 INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TEST, TN W < INTERVENING IMPERVIOUS STRATUM.
el by MR es 1ot ALLUVIAL SOIL BOUNDAR A AN RT - AECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TD SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES) SDIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 70 38 24 LLUVIAL SCIL BOUNDARY SLOPE INDICATOR SAMPLE :ﬁg’i:‘;gx‘;ﬂ;‘é"m“"””& OUARTZ MAY BE PRESENT AS DIKES- OR STRINGERS. SAPROLITE IS ROCK DUALITY DESIGNATION (ROD)- A MEASURE OF ROCK DUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 530 4 DIP & DIP DIRECTION OF O INsTALLATION CBR - CALIFORNIA BEARING - ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR ORAIN SiZE ROCK STRUCTURES . RATID SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
v -
- O~ SPT N-VALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKIND OF HAND SPECIMENS REOUIRES SAPROLITE (SAP. - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 4@ 60 208 270 @  SOUNDING ROD @D~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. )
OPENING (MM) 476 280 042 ©25 0075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
e s ABBREVIATIONS HARD O bt & OF FICK ONLY wiTH DIFF TCULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND SAND SILT cLay AR - AUGER REFUSAL Hl. = HIGHLY # - MDISTURE CONTENT TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR €08 ©RJ (CSE. SD € 5D L L) BT - BORING TERMINATED MED. - MEDIUM V - VERY LY B a1 P oD SPctea e DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT REBULTS FROM FRICTION ALONG A FAULT OR
SRAIN MM 325 g " papn e yom CL.- CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST . A GEOLDGIST'S PICK. HAND SPECIMENS CAN BE DETACHED 1P PLANE.
s1ZE  IN. 12 3 # ) ] E‘;; : Eg"is”‘"“’“‘""“ TEST O T E;A'- "5“32?25? MEDIUM iznnggsfsa;;gv:;o::.swm 2.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE DR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF)OF
- DaTor o e oy HARD CAN BE EXCAVATED IN SALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOVS OF THE | A 140 LB-HAMMER FALLING 33 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FO07 INTE SO WTH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC "%~ DRY UNIT WEIGHT POINT OF @ GEOLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
SoN. MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST OF A . THAN .1 FOOT PER 6@ BLOWS.
(ATTERBERG LIMITS) CSCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MDDERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA CORE RECOVERY (SREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY ) FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE.
AT FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES ~  SLI- SLIGHILY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %—m—gﬁ%{%‘%ﬁﬁgﬂﬁmimfg o ehES DIVIDED BY THE
te | LouD L FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTaL LENGTH OF STRATA AKD EXPRESSED RS @ PERCENTAGE.
PLASTIC FINGERNAIL.
e SEMISOLID: REGUIRES DRYING TQ 05, - SURF USUALLY CONTAINING MATTER.
RnGE I VET - 00 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING JOPROL (13) - SURFACE SaILS eoeeL g
| PLASTIC LIM 1ERM SPACING
- DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERY THICKLY BEDI > 4 FEET BENCH MARK:
- SOLID: AT OR NEAR OPTIMUM MDISTURE MANUAL VERY WIDE MORE THAN 18 FEET ¥ rICKLY DEDDED
oM_| OPTIMUM MDISTURE MOIST - ¢ M [ cuar as autoveic [ ] WIDE 310 10 FEET THICKLY BEDDED 15 - 4 FEET EVATION: FT
SL{ SHRINKAGE LIMIT MOBILE B-___ MODERATELY CLOSE 170 3 FEET THINLY BEDDED 8.6 - 15 FEET ELEVATION: :
REGUIRES ADDITIONAL WATER TO [ &conmmuous FiaeHT auser CORE SIZE: CLOSE 216 TO 1 FEET VERY THINLY BEDDED 0.3 - 016 FEET NOTES:
-~ DRY - @ ' VERY CLOSE ESs THAN 8.5 F THICKLY LAMINATED .008 - 0.03 FEET :
’ ATTAIN DPTIMUM MOISTURE Br-5i B'HOLLDW AUGERS = LESS THAN 0.6 FEET THINLY LAMINATED < 2.008 FEET
PLASTICITY CME-45C HARD FACED FINGER BITS ) INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX D DRY STRENGTH ] uns.-careioe mserTs
NONPLASTIC o5 VERY LOW [ cme-sse g FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT [ casme [ ws eovencer O I GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 8-25 MEDIUM
HIBH PLASTICITY R MORE HIGH [ eorresie vost [ mcone ssteEL TEETH | [ ] POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[ rrcone AR, [ vano ausew BREAKS EASILY WHEN HIT WITH HAMMER.
* TUNG.-CARB. .
COLOR D 7] sounome ron INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
. [ core mr 0 DIFFICULT TO BREAK WITH HAMMER.

REVISED 02/23/06
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _36492.1.2

COUNTY __CUMBERLAND

F.A. PROJ. STP-210(11)

PROJECT DESCRIPTION _NC 210 (MURCHISON RD)FROM THE

FAYETTEVILLE OUTER LOOP (X-0002B) TO NORTH OF

HONEYCUTT RD.

SITE DESCRIPTION _BRIDGE ON -L- (NC 210, MURCHISON RD.)

OVER -Y2- (HONEYCUIT RD.) AT STATION 79+49.43

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.

STATR STATB PROJECT REFERENCE NO. SHEET | IoTAL
N.C.| 36492.1.2 (U-4444AA)| 1 | 13

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (913) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON 4
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
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 CONOITIONS 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 OOES NOT WARRANT QR 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 1S 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 NG CLAIM FOR ADDITIONAL COMPENSATION QR 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.

NC DOT PERSONNEL
C.D. CZAJKA

SUBTEC PERSONNEL
§.1. BUTRE]

R.L. BUNKER

F&R PERSONNEL
D. RACEY

8. DAVIS

INVESTIGATED BY_G.D, CZAJRA
CHECKED BY N.T. ROBERSON
SuBMITTED BY__N.T. ROBERSQN
DATE APRIL 2009
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DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

18@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTD SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MDISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF Tw0 OR MORE SIZES.

SOIL _DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND_DEFINITIONS
: W ~ INDICATES A 600D REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARGE. HARD ROCK IS NON-CORSTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED ALLUVIUM (LLUV. - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFORM. - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. LLLUVIN LIV - .

POORLY GRADED) SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0. FOOT PER 60 BLOWS. |AQUIFER - A WATER BEARING FORMATION OR STRATA.

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ANGULARITY OF GRAINS

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: -
THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

P1 OF A-7-5 SUBGROUP 1S < LL - 3@ ;PI OF A-7-6 SUBGROUP IS > LL - 3@

) OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ALY SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 > *
VERY STIF, GRASLTY O, MOST WITH ATERBEDDED FAE SMAD LAERS HGHLY PLASTC A6 — ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ST FINE 75 COARSE GRATN ToNEOUS AND METAVORPRIC ROCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, CGROUND SURFACE. .
CLASS. (< 35% PASSING *200) (> 35% PASSING %200 WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) -~ SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE 10 COARSE GRAIN METAVORPHIC AND NON-COASTAL PLAIN
GROUP a1 la-3] A-2 a4 laslac]a7]at,a2 |adns COMPRESSIBILITY ggg?m@%ﬁmm 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. el A3 | A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 CRSTAL P = INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 AL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD ;
SYMBOL Sy HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 58 SEDIMENTARY ROCK T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED B R T o L e il RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
; PERCENTAGE OF MATERIAL £ o] SHELL BEDS, ETC. '
% PASSING SiLT- WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
Ve CRAMULAR| cLar b ORGANIC MATERIAL CRANILER  SILT - CLAY OTHER MATERIAL : ROCKS OR CUTS MASSIVE ROCK.
o — ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW S . R :
« 200 10 Mxl3s |35 mxlas mxles wdas nlse mlas s my SOILS TRACE OF ORGANIC MATTER 2 - 3% 3.1 TRacE |- 1o FRESH o ]FHE s & oHT, SHOW SLIGHT STAINING. ROCK RINGS UNDER %10% xzomi LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 20% )
LIOUID LIMIT 48 Mx]41 My 140 MX |40 MN {48 Mx |41 MN J48 MK] 41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 26 - 35% VERY SLIGHT ROCK BENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (IP AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP |10 MX [18 Mx [l MN 1 MN 10 MX |10 MXJiT MN {21 MN LITTLE DR HIGHLY HIGHLY ORGANIC >10% >28% HIGHLY 35% AND ABOVE v SLI) g?YiT:;SS?N Al B:UKE;‘ ngCIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
YSTALLINE NATURE.
GROUP INDEX 0 [ X |12 Mx|16 Mx|No M| ~ MODERATE ORGANIC EAULT - RE OR T W BEEN DISPLACEMENT OF THE
° aMe jemjiem 2 AMOUNTS OF | oone GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO e o B L e 5
USUAL TYPES|STONE FRABS.\-\ o | oy 1y oR CLAYEY SILTY | CLAYEY ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
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.
MATERIALS | Samp  |[SAND| GRAVEL AND SAND | SOILS | SOILS vy _ STATIC WATER LEVEL AFTER _24  HOURS
FRRATIG MODERATE g;i‘g‘;’gx‘;";o”&gm;O:Efgg;;::DXRFf“gfgEtozgglg':sgg&;‘gg:gﬁé"i EOFF%CTS- ]s?o FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO eu WATER. ONE, OR WATER BEARING STRATA MOD.) ME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE PERCHED WATER. SATURATED ZONE, OR WATER BEARING ST DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE W WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY

SPRING OR SEEP THE STREAM.
MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

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

EXTREMELY INDURATED

CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LDSS OF STRENGTH | .EORMATION (M) - A MAPPABLE GEOLOBIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED ST CPT SAMPLE (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK, ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SoIL Typg | COMPACTNESS OR | penerRaTION RESISTENCE | COMPRESSIVE STRENGTH ROADUAY EMBANHENT &) @ o o TEST BORING DESIENATIONS IE_TESTED, WOWLD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCCURRED.
(N-VALUE)
e o - D e SOUWRE S oo s aeonn o e e s s o0 600 41 008 | o o e o PLECTON o s e THONES 1 . oD T
ALY LODSE 47018 SS - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. 1S LATERAL EXTENT.
MATERIAL MEDIUM DENSE 18 10 3¢ N/A ARTIFICIAL FILL (&F) OTHER CORE BORING SAMPLE F_TESTED, Y PT_N VA F LENS - A BODY OF SOIL OR ROCK THAT THING OUT IN ONE OR MORE DIRECTIONS,
(NGN-COHESIVE) DENSE 3¢ TO 50 THAN ROADWAY EMBANKMENT ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Byt |-MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >5e o~ INFERRED SOIL BOUNDARY SAMPLE o SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 173 <8.25 mO MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 0.25 10 .50 =TT INFERRED ROCK LINE ' RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N VALUES ¢ 109 BPF | INTERVENING IMPERVIOUS STRATUM.
32-1;‘:1';\?_' “Eg‘;?F STIFF . ;g ?5 o5 ;g 12-@ ST VAN ',’,ﬁﬁ[‘f;?}*m 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.
4 23
(COHESIVED VERY STIFF 15 70 30 2704 TTYe ALLUVIAL SO BOUMNDARY SLOPE INDICATOR SAHPLE A% A Exapye, | IONG: QUARTZ MAY BE PRESENT A5 DIKES OR STRINGERS. SAPROLITE 19 ROCK_OUALITY DESIGNATION (RDD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 257025 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING ” RDCK SEGMENTS EQUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATID SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE. .
Y O 9P N-vaLLE VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (AP - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4+ 1 4@ o0 200 270 ®  SOUNDING RoD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEDLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 0.42 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD S e PpL Iy O FICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER coBBLE GRAVEL coarsE FIE siLT cLay AR - AUGER REFUSAL HI. - HIGHLY w0 - MOISTURE CONTENT ' T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (€0B.) ©R) (CSE. S0 & Soa ©L) €Ly BT - BORING TERMINATED MED, - MEDIUM v - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES. OR GRODVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
- D : L. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED I FLANE-
GRAIN MM 305 75 26 - 2.25 ees o085 CPT - CONE PENETRATION TEST  MOD. - MODERATELY WEA. - WEATHERED BY MODERATE BLOWS. )
SIZE  IN 12 3 CSE. - COARSE NP - NON PLASTIC - UNIT WEIGHT MEDIUM CAN BE GRODVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE!(BPT) - NUMBER OF BLOWS (N OR BPF) OF
. HARD CAN BE EXCAVATED IN SMALL CHIPS TD PEICES 1 INGH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FODOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS g:; - gi;‘;;?g"-;::g:::;m TesT g:ﬁ" (;iggg{niemeran 1587 “Jq™ DRY UNIT WEIGHT POINT OF & GEOLOGIST'S PICK & 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
- - : THAN ©.1 FOOT PER 66 BLOWS.
SOIL MOISTURE SCALE FL%I-SE‘J:R';}?#!I;;LJRE I 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) F - FINE SD.- SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
SATURATED USUALLY LIGUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS © SL.-SLT,SLTY : PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUH AND EXPRESSED A5 A PERCENTAGE.
- - 3 . ~ ~ ) - ¢l Y
AT FROM BELOW THE GROUND WATER TapLE | FRAC.~ FRACTURED FRACTURES  SLL- stiohmLy VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S B T r e e B €6 DIVIDED BY THE
PLasn'EL L Lo LMt . SOFT gIRN:&R:MxLN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA D EXPRESGED S A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO - . .
Rense: T VET - ATTAIN OPTIMUM MDISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSOIL (7S - SURFACE SDILS USUALLY CONTAINING ORGANIC MATTER
pl L prasTic LMt ADVANCING T00LS HAMMER, TYPE: IERM SPACING IERY 1HILRRESS BENCH MARK: BL7, ~L- STA. 81+52.46, 123.06 LT
DRILL UNITS: t VERY WIDE MORE THON 10 FEET VERY THICKLY BEDDED > 4 FEET NORTAING: 507503067
om_| OPTIMUM MDISTURE - MOIST - @ SOLID; AT OR NEAR OPTIMUM MOISTURE CLaY BiTS AUTOMATIC MANUAL WIDE BTG 16 EeT THICKLY BEDDED 15 - 4 FEET H A
SL.{. SHRINKAGE LIMIT i ] wosne e MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET EASTING: 2013882.879 ELEVATION: 275.79  FT.
T - [ & conmnuous FLsHT AuseR CLOSE @48 T0 1 FEET VERY THINLY BEDDED 0.03 - 816 FEET
REQUIRES ADDITIONAL WATER 70 CORE SIZE: p THICKLY LAMINATI 0.008 - 6.03 FEET NOTES:
- DRY - @ O ses VERY CLOSE LESS THAN @6 FEET LAMINATED
ATTAIN OPTIMUM MOISTURE K: 8"HOLLOW AUGERS D'B THINLY LAMINATED < 0.808 FEET
PLASTICITY [ cove-asc HARD FACED FINGER BITS O INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY, INDEX (D DRY STRENGTH D TUNG.-CARBIDE INSERTS
NONPLASTIC o-5 VERY LOW CME-558 R FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT [ case [ wr eovencer D OO GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM D D
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH —— D LY INDURA
BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR o O ricone * TUNG.-CARB. [ venp auser
: D-5 O [ sounoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR DR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). 0 cl CORE BIT 0 DIFFICULT TO BREAK WITH HAMMER.

REVISED 02/23/086
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4AA_GEOQ_BRDG.GPJ NC_DOT.GDT 04/289/09

NCDOT BORE DOUBLE U444

- 3 NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 8 OF 12

PROJECT NO. 36492.1.2 l ID. U-4444AA I COUNTY Cumberland | GEOLOGIST Racey, D. PROJECT NO. 36492.1.2 ID. U-4444AA COUNTY Cumberland GEOLOGIST Racey, D.

SITE DESCRIPTION Bridge on -L- (NC 210, Murchison Rd.) over -Y2- (Honeycutt Rd.) GROUND WTR (ft) | | SITE DESCRIPTION Bridge on -L- (NC 210, Murchison Rd.) over -Y2- (Honeycutt Rd.) GROUND WTR (ft)
BORING NO. EB1-A STATION 78+70 OFFSET 64ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. EB1-B STATION 77+55 OFFSET 83ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2736 ft TOTAL DEPTH 69.2 ft NORTHING 507,392 EASTING 2,014,090 24 HR. 28.2 COLLARELEV. 276.2ft TOTAL DEPTH 70.0ft NORTHING 507,379 EASTING 2,014,276 24 HR. 274

DRILL MACHINE CME-550

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-550

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 03/18/09

COMP. DATE 03/18/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 68.5 ft

START DATE 03/17/09

COMP. DATE 03/17/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| g gy |PEPTH \/ ) SOIL AND ROCK DESCRIPTION ELEV) g py |PEPTH ) SOIL AND ROCK DESCRIPTION
(4] 0] 0 25 50 75 100 0] () 0 25 50 75 100
(ft) 0.5ft | 0.5ft | 0.5ft I | ) NO. ‘MOt G ELEV. (ft) DEPTH (ft) (ft) 0.5ft | 0.5t | 0.5ft ; | | NO. MOl G
275 1 N 280 A N
2736 + 00 L 2736 GROUND SURFACE 09 1 L
I 1 3 4 -*7 - SS76| M [sses — COASTAL PLAIN + -
T - - oooo White, Brown and Tan, Fine Sand 2762 T a0 - 276.2 GROUND SURFACE 0.0
270 | 27011 35 v 23 275 T WOH[ 1 | 1 SS46| M pecd COASTAL PLAIN
1 4 4 6 . &10 ss-77|1 M EEEE_ 1 ool Tan and Light Gray, Fine Sand
I o T e e R B w Bisd
265 | 2651 85 I Ressl 270 I e
1 N ERIE Mgz 1 HER
4 N BN 2677 + 85 :g::-
+ A eossl T 2 | 4| 4 ssas| w [t
260 | 2601 ] 135 h bssel 265 I Resel
T 5 1 5 | 7 2 $5-79 | sat. [s3esl 1 osoeh
4 P S 1 ook 2627 + 135 000 op
1 . .\\. . el T 2 | 3 | 3 woBesek
+ cassl
255 | 2551 1 185 o ooasl 260 4 caog—
I 718 |8 . 16 Sat. [reset + - casd
+ -\ o ook 2577 + 185 SRR oo ol
1 - o0 0o] 1 5 5 8 L oo 6o
\ B 913 Woess
250 | 2501 1 235 Y HE 255 I Y I s
8 9 13 . 5000 .
+ .. 22 §S-81| Sat. ooool T b Light Gray to Tan, Sandy Silt
+ N A o ook 2627 4 235 N AN
T .//' v EEEE- T s 4 3 o - SS-51
245 | og45.] ong . Roosl 250 -+ 1
T 51615 - ¢'11 sat. [ooik + A Light Gray to White, Highly Plastic, Silty Clay 28
1 e o5 s1s 2477 4 285 i T ’ '
+ A . T 3 4 5 -&o- $8-52
/ Tan and Light Gray, Sandy Silt 1 ?9
240 11 335 1. ’ 245
T T2 ]2 ‘14. 55-83 | Sat. T e Tight Gray to White, Sandy Sit =
+ |- 68 2427 4 335 N g Y ’ Y
1 .. : I 5 3 5 Ao - -
235 | 2354 T 385 : R Dark Gray and Brown, Sandy Clay 240 + .*?‘ ..
T 32 |2 |[& . SS-84 Sy Sandy ST 22 1 A Light Gray and Pink, Sandy Cl 22
T R S5S-84A) ray, Sandy Si 0377 L ap s A ight Gray and Pink, Sandy Clay
1 - e e 41.8 I 3 3 9 " e SS-54 39.8
230 | 2301 T 435 - '\" . ark Gray, Highly Plastic, Silty Clay 235 I 1 Red, Orange and Gray, Silty Sand
1 5 5 S . .4 sS85 W 1 I
1 A 2327 4 435 -
4 SRR 1 6 6 4 - @0 - 5S-55 ‘ 44.5
225 | 2051 T 485 A 230 _-: o Light Gray and Orange, Sandy Clay
3 4 5 ¢ Sat | 46.8
T - €9 g T <l Brown, Highly Plastic, Silty Clay
+ - 227.7 + 485 - -
T of- - T 2 3 4 &7 $5-56
220 | 2201 | 535 1 228 4 1
2 |2 2 |[éa §s-87 ) Sat 54.2 T ] 518
+ e Dark Gray, Orange and Red, Silty Sand T T 999r Tan and Gray, Coarse Sand
+ R 2227 4+ 535 q.. 293+
I N - 515 I S I IR SS-67| sat g38°
215 | 91481 5838 ~ B Gray and Orange, Silty Clay 220 1T : 383
4 11 22 | 39 ~es1- | - - - $S-88| M §_ 4 L 93
4 A e \- 217.7 4+ 58.5 . 888-
I N NY SR EIES sat. [B50
210 | 2101 [ 63.5 S NI 215 T ! oool
T 20 | 33 | 58 oo MORN T LA oS0l
4 R §_ 2127 4 635 L Roor
T A N P ] el sa. 35
205 | 2051 ] 685 \ 206.1 e85| | 210 I ~< oor
T 54 100/0.2 1000 281.55-90 T_T"o044 . COASTAL PLAIN SEDIMENTARY ROCK ~_ 692} T b S 000 1057 675
+ = Boring Terminated at Elevation 204.4 ft In 2077 4 685 Il - L Light Gray and Pink, Highly Plastic, Silty Clay
1 N Coastal Plain Sedimentary Rock 4 17 38 58 . . -\s.gs SS-60| W [\ 2062 70.0
200 T n 205 T :_ Boring Terminated at Elevation 206.2 ft In
T - 1 N Silty Clay
195 T r 200 + _




_— NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 9 OF 12

PROJECT NO. 36492.1.2 l ID. U-4444AA l COUNTY Cumberland l GEOLOGIST Czajka, C. D. PROJECT NO. 36492.1.2 ID. U-4444AA COUNTY Cumberiand GEOLOGIST Racey, D.

SITE DESCRIPTION Bridge on -L- (NC 210, Murchison Rd.) over -Y2- (Honeycutt Rd.) GROUND WTR (ft)| | SITE DESCRIPTION Bridge on -L- (NC 210, Murchison Rd.) over -Y2- (Honeycutt Rd.) GROUND WTR (ft)
BORING NO. EB1-C STATION 78+41 OFFSET CL ALIGNMENT -L- 0 HR. N/A| | BORING NO. B1-A STATION 80+03 OFFSET 64ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 277.0ft TOTAL DEPTH 553 ft NORTHING 507,404 EASTING 2,014,159 24 HR. 30.0| | COLLARELEV. 274.8 ft TOTAL DEPTH 70.0ft NORTHING 507,502 EASTING 2,014,015 24 HR. FIAD

DRILL MACHINE D-50

DRILL METHOD H.S. Augers

HAMMER TYPE Manual

DRILL MACHINE CME-550

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 08/28/08

COMP. DATE 08/28/08

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 03/17/09

COMP. DATE 03/17/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

DRIVE BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| Gigy [DEPTH| SLOWCOUNT ° VAE SOIL AND ROCK DESCRIPTION B | ELEv P . »5 o . o SOIL AND ROCK DESCRIPTION
(ft) 0 ) | oset|osmt]ost] |0 25 50 75 100{ | NoO. |/voll 6 | Eev. @ DEPTH (f) ) 0.5ft | 0.5ft | 0.5ft : A 7 100{ | NO. |/moil &
280 L L 275 -+ GROUND SURFACE 0.0
T B 2741 07 - S AU R _u .. = N Asphalt — 7]
1 [ 2770 GROUND SURFACE 0.0 T RS PSSl ROADWAY EMBANKMENT 20
T T N COASTAL PLAIN N S B o e mes | R <5l w e;’l)A;Ta:?_el;LﬁN an Ve
HE d Tan, Sand I ' -
275 T : RS Orange and Tan, San T __fB — Tan, Silty Sand
2732 1 38 . eodl 1 o 68
T 4 3 4 *7 A 8S-15| D gggg_ 2663 T 85 ll Tan and Red, Sandy Silt
270 1 N 2ose 265 T 3 3 4 qi $S-33| M
T L oo 1 N - -
2682 1 88 s . = Y. oosal 1 . .\\. .
1 . Q10 . D koo 2613 T 135 Y
265 T 4 eessl 260 I L B F w
T \ 2000 1 A
2632 T 138 I N I L. 16.8
1 5 é 7 . .0\:3. D éggg- 2563 T 185 Y White to Gray and Tan, Silty Sand
260 I SN | 260.0 17.0] | 255 1 6 5 7 #12 w
4 .. .‘\ e .. Tan, Silty Sand 1 K o
2582 T 188 : 1 . /. .
T g | 11 | 12 oL T ¥
T : ')23' s SS-16 2513 T 235 1
255 T A 250 T 3 2 3 | Les Sat
1 A + -
2532 T 238 7 T -
12 7 6 @13 1 .
T e | 2463 T 285 | o
250 T N 245 1 1 0 2 o §S-37 | Sat
-T- A}
1 . .. 4 l. .
2482 T 288 \ o T I
8 | 12 | 13
T : ‘>25‘ : 2413 T 335 I--
245 T el I 245.0 320| | 240 I 1 1 1 *2 Sat.
T A R Pink and White, Clayey Sand 1 .
2432 T 338 / B 1 1. 36.8
2 0 2 - Dark Gray, Highly Plastic, Si
1 ;{2 ; S$S-17| M N o253 T 385 \ \: ark Gray, Highly Plastic, Silty Clay
240 T U i 235 T WOH| 2 3 5 $8-39 | Sat. ’INJL
T KV N T AV N
2382 T 388 \ " T _\,\ o ~NY
T 5 5 7 e
I g "R 2212 ] 405 A N
235 T o\ T 2350 a20| | 230 T 516 | 9 815 w N
T N [ Dark Gray, Sity Clay 1 1. NY
2332 T 438 ‘\\ o NY 1 Cp §'
T 6 | 10 | 16 o . )
+ SRR CREE SS18) M §' 2263 T 485 o NY
230 _.: R S \— 225 I 4 6 7 | d13 w \__
3 T 1 N I T N
2 2282 T 488 Sl N T S NS
3 T ¢ " 2 - - M §‘ 2213 T 535 e N §'
=1 205 T R NJ 220 I 3 5 8 : '*‘13‘ 5542 Sat. NN 2203 545
15} T \_ 909 Tan and Dark Red, Coarse Sand
5 2032 T 538 e B NJ I 10 000
o 4 I R R 4 A 533l
o 7 |12 ] 4 M 553 1 . 000l
o 3 R 221.7 2163 T 585 306
z 220 + = Boring Terminated at Elevation 221.7 ft in 215 ¥+ 2 2 4 -IR- B 5543 | Sat. 299" 2152 59.6
o T — Sitty Clay T —* B Tan, Dark Gray and Red, Medium to Highly
9 I C ] A NT Plastic, Silty Clay
o e -~ B - ‘ PO \_
Q = 4 P N -
4 T 2113 T 635 AL \_
ol 215 I - 210 I 416 7 L e ss44| w N
él 4 L ER A .. \_
3 T - 2063 T 685 A O \‘
3| 210 T i 205 T 6 | 9 | 12 o1 w 2048 700
D -T = - o Tan - Ky 0 Y n -
w 4 - + L Boring Terminated at Elevation 204.8 ft in
@ +4 - + - Siity Clay
2 e - -+ -
8 1 - I i
wml 205 T - 200 1T o
['4
o] ER L + L
o e - e o -
& 1 - I C
D =N - E o -
2| 200 195




Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
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PROJECTNO. 36492.1.2  |ID. U-4444AA | COUNTY Cumberland | GEOLOGIST Racey, D.

SITE DESCRIPTION Bridge on -L- (NC 210, Murchison Rd.) over -Y2- (Honeycutt Rd.) GROUND WTR (it)
BORING NO. B1-B STATION 78+79 OFFSET 83ft RT ALIGNMENT -L- 0HR.  NA
COLLARELEV. 2755 ft TOTAL DEPTH 70.0 ft NORTHING 507,482 EASTING 2,014,207 24HR.  FIAD

PROJECT NO. 36492.1.2 ID. U-4444AA COUNTY Cumberland GEOLOGIST Racey, D.

SITE DESCRIPTION Bridge on -L- (NC 210, Murchison Rd.) over -Y2- (Honeycutt Rd.) GROUND WTR (ft)
BORING NO. B1-C STATION 79+49 OFFSET CL ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 274.8ft TOTAL DEPTH 70.0ft NORTHING 507,493 EASTING 2,014,099 24 HR. FIAD

DRILL MACHINE CME-550

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-550

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 03/18/09

COMP. DATE 03/18/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 03/16/09

COMP. DATE 03/16/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

NCDOT BORE DOUBLE U4444AA_GEO_BRDG.GPJ NC_DOT.GDT 04/22/09

DRIVE BLOW COUNT BLOWS PER FOOT savp | /] L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV] ELev |PEETH ) SOIL AND ROCK DESCRIPTION EEV) pLev |PEETH ) SOIL AND ROCK DESCRIPTION
| g M | osmt| o5t | 0.5t 25 50 75 100/ | NO. |/moll 6 | Eev. i oeetia | ® | @ ® | o5 | osft | 058 | |0 25 50 75 100 | NO. | Mol
280 4 - 275 P GROUND SURFACE 0.0
1 L L - N Asphalt 05
8 | 17 | 23°
+ - T R /-/‘40 M ROADWAY EMBANKMENT 5o
+ L 2713 T 35 SRR " \ Gray, Red and Orange, Silty Sand ]
275 | 748 Ty . CROUTD SLRPACE o7 |.270 I 56 6 || _ws M COASTAL PLAIN
5 | 19 | 7 ; M \ Spha / T ] Tan, Silty Sand :
T S P ROADWAY EMBANKMENT 50 T Ty - 2680 6.8
2720 1 35 eI \ Tan and Red, Silty Sand ] 1 ) Tan, Sandy Silt
T 5 4 5 ef . M COASTAL PLAIN 2663 1 85 .
270 1 } Light Gray and Tan, Silty Sand 265 4 5 4 4 .__‘\8 M
T e I TNl 263.0 11.8
267.0 85 3 n 7 i . w 2613 T 13.5 R W Pink and Orange, Clayey Sand
265 I B S 260 I 6 | 719 o \{5 Ss19| W
<4 - l. . ES . e . \ . e e .
2620 | 135 b 1 N
3 5 7 é W 2563 T 185 N\
260 I il 255 T 8 | 11 | 20 : )sa' : w
1 i ] 258.7 16.8 1 A
I . Light Gray and White, Sandy Siit 1 . 2530 S— 21.8
257.0 185 L 4 .. . Gray, Tan and Pink, Silty Sand
4 5 4 Sat 2513 2356 /
255 I ‘+9' 250 I 5 [ 8 |13 & w
1 1 253.7 21.8 1 Y
+ -t Tan, Pink and Light Gray, Silty Sand + - . ..
2520 | 235 L nss T o8 6 i
1 6 5 5 . . $5-66 | Sat 3 A
250 T +10 2 245 I 0] 12| 15 a5 Sat
2470 | 285 5 I : ’/’/
3 3 5 S sat i 2413 T 335 A
245 I " - 240 I 4 718 s Sat
1 S _ 1 A i
1 R L 4 <) - L
2420 838 45 - sat - 2363 T 385 Al -
240 1 C - C 235 1 3 | 2| 3 _(5 : Sat B
4 ; T e L
1 A i 1 N [ 2330 418
2370 { 385 Y. .. L o313 T 438 A\ » Dark Gray, Highly Plastic, Silty Clay
1 5 8 o - 917 . Sat. L =+ SN L
235 T i - 230 1 8 9 | 10 B9 w NI .
1 .. " .. | 2337 4.8 1 .. §_
+ P .- o Dark Gray, White and Red, Highly Plastic, + P -
2300 1 435 R i y i oy 1 s NI
5 | 8 | 12 NN Sity Clay 2263 485 / N
230 1 ‘_+2’ : N 225 I 418 |7 : ‘fm' w NL
+ R .. §- 4+ . I .. §_
2070 1 485 Cor NY I Ty NS
N | B w  NY 2213 1 535 4o N
225 I 18 N 220 I 4145 __*g sat. NJ_
T AR NY T - §-
, 2220 T 535 b §— I o N
4 3 4 9 ,13 Sat. N | 2200 546 2163 : 58.5 , i 215.6 59.2
220 T 4 oo Red, Gray and White, Coarse Sand 215 -1 2 4 3 L7 Sat. BIo Tan and Dark Red, Coarse Sand
T ) [, ) N I R 033 2130 618
1 R N 1 1 i
2170 | 585 = = s R R st 888' 2112t 635 1 . Dark Gray, Silty Clay
1 215 T - $10 " B3Sr 210 T 1 4 4 ‘5 W i
T T 000 T —
| I L oo I 0 2080 668
(oo o
2120 T 63.5 3 3 5 19 sat B35 2063 T 685 g Dark Gray, Sandy Silt
210 T " 39 205 T 4 3 5 11 @8 SS-30 | W " 2048 70.0
1 I Q_ 208.7 66.8 4 - Boring Terminated at Elevation 204.8 ftin
4 L. - L Gray, Orange and Pink, Silty Cla + - Sandy Silt
207.0 | 685 N NS Y o y ey 1 - Y
205 + 3 1414 -ds - Sat. - 205.5 700 | 200 + L
-+ — Boring Terminated at Elevation 205.5 ft In T -
T - Silty Clay T -
200 T [ 195 T L




O NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 11 OF 12

PROJECT NO. 36492.1.2 ' ID. U-4444AA ] COUNTY Cumberland I GEOLOGIST Racey, D.

SITE DESCRIPTION Bridge on -L- (NC 210, Murchison Rd.) over -Y2- (Honeycutt Rd.) GROUND WTR (ft)
BORING NO. EB2-A STATION 81+53 OFFSET 56ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 276.1ft TOTAL DEPTH 69.8 ft NORTHING 507,631 EASTING 2,013,938 24 HR. 26.3

PROJECT NO. 36492.1.2 ID. U-4444AA COUNTY Cumberland GEOLOGIST Racey, D.

SITE DESCRIPTION Bridge on -L- (NC 210, Murchison Rd.) over -Y2- (Honeycutt Rd.) GROUND WTR (ft)
BORING NO. EB2-B STATION 80+35 OFFSET 83ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 274.7 ft TOTAL DEPTH 70.0 ft NORTHING 507,611 EASTING 2,014,119 24 HR. 249

DRILL MACHINE CME-550

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-550

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 03/19/09

COMP. DATE 03/19/09

] SURFACE WATER DEPTH N/A

DEPTH TO ROCK 68.5 ft

START DATE 03/12/09

COMP. DATE 03/16/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

4AA_GEO_BRDG.GPJ NC_DOT.GDT 04/29/09

NCDOT BORE DOUBLE U444

DRIVE BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| gy [DEPTH| BLOWCOUNT ows v o SOIL AND ROCK DESCRIPTION E('-ff)v ELEV DE(;)T H . 25 % s 100 ) SOIL AND ROCK DESCRIPTION
1 @ (® | osft| 0.5t | 058t | |0 25 50 75 100| | NO. |/moll 6 | Eev.ay DEPTH (f0) ) 0.5ft | 0.5t | 0.5ft : : , NO. |/moll 6
280 i - 275 ot GROUND SURFACE 0.0j
T C T T | 7 .+8 - 551 COASTAL PLAIN
T R 4 g - Gray, Coarse Sand 25
2761 1 00 ™ 276.1 GROUND SURFACE 0.0 2712 T 35 :' T Tan, Silty Sand
275 1 2 2 . $S-91| M COASTAL PLAIN 270 T 4 3 3 || &de
'-: L Tan and Gray, Silty Sand 1 A\ L.
1 V.. + N
2726 3 35 5 . 2 Vo " ot SN
T N - 265 [T 12 | 10| 8 W18 553 2.0
270 4 \ - 069.3 6.8 -+ 1 SS3A Tan and Red, Clayey Sand
+ N Tan, Red and Pink, Clayey Sand T ) 'l °
2676+ 85 N - T -
+ 8 9 10 R T W - 2612 T 135 1
265 I oy :_ 260 T 5 [ 6 | 10 P
1 A R 1 -
16.8
2626 + 135 -1 B T sk ;
1 g Red, Silt d
T+ 8 g 12 PO w - 2562 T 185 S Gray to Red, Silty San
260 I 1 sl 255 I 4 6 6 || di2 SS-5
+ A Light Gray, Tan and Pink, Silty Sand T ) lj .
2576 + 185 - T Ty
T 5 1 6 | 8 . 'f” 55-95| W 2512 T 235 Ao
255 I " " : 250 T 7| 4 | 2 *R
2626 4 235 N I 100
I 5 3 7 . * . w ot ops B P
p13 —248.2 ) g -
250 I / v 245 T 35 | |Les
1 ! I 1
241637285 3 2 1 - SS-97 | W T I
T [ - 2412 1 335 1.
245 T - 240 I 5 2 2 |l Ss-8
1 [ + -
2426 4+ 335 | |- : T -
+ 4 3 3 ?s’ Sat | 2362 1 385 oo
240 + - 235 1 4 1 3 . S8-9 39.7
T T 37.0 1 "{ .. L Tan, Brown and Gray, Highly Plastic, Silty
T , P Light Gray, Tan and Dark Red, Highl
2376 T 385 L NS ° GrayP!aasft}ca,nSiltyaélay o I N §' o
T Wor| 2 | 2 #: 5599 | sat. N 2312 T 435 S NJ
235 I ) N 230 4 S8 |7 || _dus w N
T AV N T - N
2326 4 435 R §— + o §-
T 4 15 |8 @13 Sat. NJ 2062 T 485 A NY
230 T SR NJ 225 T T 1 2 | 2 o ss-11] sat. NI
T 1 N T - N
2276 + 485 1 - §- + "N §-
T+ 5 6 7 Y Yy $5-101) Sat. NJ 2212 T 535 TN NS
1 NS - 220 5 7 10 - .
225 I ll §_224_3 sis I '517 SS-12 | Sat §_
+ ke coor Tan, Coarse Sand T c ', . \'
2006 + 536 5 5 s -/7- . S5705] Sat. QoYL 2221 54.0 T o :‘ : N
T .. . - : oS 2162 T 585
T % o2t - Light Gray and Tan, Highly Plastic, iy Clay s T D . - . N\ sos
220 T \ §_ -+ /*‘6 R Tan, Dark Red and Light Gray, Silty Sand
2176:58’5 :‘\: §* T / :
T 4 5 [7 o2 $5-103| Sat. NJ 2112 T 635 -
T N B 210 T 4 4 3 & :
215 - : - b-’zm.s 618 T —R7 Sat
T b AR 3390 Tan, Brown and Dark Red, Coarse Sand T N
2126 + 63.5 S R e o0a T AV
+ 3 6 6 N : Sat. 989 2062 | 685 S\ 205.8 68.9
210 I Bt 295 205 £ 2 |8 |4 917 w 2047 Light Gray and Red, Sitty Clay 700
iR g N ggg_ + - Boring Terminated at Elevation 204.7 ft in
2078 + 685 - - ST 000} 207.6 68.5 + = Silty Clay
T 31 1 47 |53/03 - - - - ]|ss-105 T T o063  COASTAL PLAIN SEDIMENTARY ROCK 59.8 + -
205 + 100/0.8 o Boring Terminated at Elevation 206.3 ft In 200 T B
-T — Coastal Plain Sedimentary Rock T N
200 T i 195 T _
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NCDOT BORE DOUBLE U44

% NCDOT GEOTECHNICAL ENGINEERING UNIT | SHEET 12 OF 12
LLY BORELOG REPORT : | \

PROJECT NO. 36492.1.2  |ID. U-4444AA | COUNTY Cumberland | GEOLOGIST Czajka, C. D.
SITE DESCRIPTION Bridge on -L- (NC 210, Murchison Rd.) over -Y2- (Honeycutt Rd.) GROUND WTR (ft)
BORING NO. EB2-C STATION 80+85 OFFSET CL ALIGNMENT -L- : 0 HR. N/A
COLLARELEV. 2756 ft | TOTAL DEPTH 449 ft NORTHING 507,606 EASTING 2,014,023 24 HR. 26.9
DRILL MACHINE D-50 DRILL METHOD H.S. Augers HAMMER TYPE Manual
START DATE 08/29/08 COMP. DATE 08/29/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-fgv ELEV DE(:)TH ' v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001} NO. | /wolf ¢ | Eev.a DEPTH ()
280 1 L
I 2756 GROUND SURFACE 0.0
25 | o746+ 10 T R ALLUVIAL
+ 3 5 8 - *‘13- N R B ss201 ™ §§§§- Brown, Sand
2722 T 34 \ oooel
4 10 8 M [eocd)
270 T X eoosl
1 ~_. .. coos] 269.0 6.6
I R AN g COASTAL PLAIN
2672 | 84 P PR N O T " Orange and Pink, Clayey Sand
1 LA B B I IO N L e RS _
265 T o
V4
1 -/ i
2622 1 134 z R IR AN DR ENEDE -
T 55 N R " N
wo| | I SOOI Br7 S8 RERSY PESS S
1 oo o3 26500 16.6
4 FEUEE Y UEE A o000l White, Sand
2572 1 184 IR A R VR DR D y B
255 I ¥ so
I " T
1 bssol o506 23.0
2522 1 234 1 2. - -
=+ - White, Silty Clay
g | 16 | 16 s8-22| M
250 1 ..A./631.......... v\;
1 / N 26.6
1 A White and Pink, Silty Sand
2472 1 284 . _/'/.
1 3 5 4 .. . $8-23| W
245 I ¥
g - ‘- .
1 L
2422 T 334 . . c i
sS-24| W
240 T ) ?10
1 . i .. 36.7
2372 T 284 , A \: Brown to Dark Gray, Silty Clay
3 4 SS-25| M
235 T ) ‘10\“ §'_
1 N - §_
2322 T 434 S DN IS D NY
1 13124 | 27 NP T - M 2307 44.9
230 -+ - Boring Terminated at Elevation 230.7 ft In
+ o Silty Clay
225 I [
220 T -
215 I R
210 I -
205 T I
200 T B




SHEET 13
36492.1.2 (U-4444AA)

EBI-A Bl-B ,
SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)] % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | ctass. | LL | Pl fcsanp|Fsanp| siT | Clay | 10 | 40 | 200 |MOISTURE| ORGANIC NO. OFFSET | STATION | INTERVAL | cLass. |LL | Pl |csano| rsan] st | clav | 10 | 40 | 200 JMOISTURE] ORGANIC]
5576 64 LT 78+70 0.0-1.5 A30) | 20 | NP| 673 | 246 | 41 | 40 | o7 | o7 - . 5566 | 83 RI 78+719 23.5-25.0 | A-2-4(0) | 27 | 8 | 405 | 340 | 3. | 22.2 | 100 | 80 | 28 - -
SS-77 64'LT 78470 3.5-5.0 A-3(0) 24 | NP | 691 | 284 2.5 0.0 100 | 75 3 - -
| SS79 64 LT | 78+70 | 135150 | A-3(0) | 24 | NP| 612 | 356 | 3.1 | 0.0 | 100 | 66 | 5 - - RBI1-C
S$S-81 64'LT 78+70 23.5-25.0 A-2-4(0) | 23 | 3 499 | 318 41 141 |1 100 | 71 19 -
§S-83 64' LT 78470 33.5-35.0 A-4(5) 281 6 0.4 369 | 345 | 28.2 | 100 | 100 | 93 - - S OIL T ES T RES UL T S
$S-84 64'LT 78470 38.5-39.3 A-6(18) | 40 | 17 1.2 9.3 432 | 463 | 100 | 100 | 97 - - SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
SS-84A 64'LT 78+70 39.3-40.0 A-4(1) 251 9| 39.7 | 153 | 229 | 222 | 100 | 80 | 49 - - NO. OFFSET | STATION | INTERVAL cuass, | LL I Pl |csanp| Fsanp| st | cay | 10 40 | 200 IMOISTURE! ORGANIC
$8-85 64'LT 78470 43.5-45.0 A-7-5(39) | 66 | 33 | 28 2.2 264 | 68.5 | 100 | 98 96 - - $5-19 CL 79+49 13.5-15.0 A27(3) | 45 ] 25| 54.0 | 147 3.1 282 | 100 | 74 | 32 - -
$S-87 64'LT 78+70 53.5-54.2 A-2-400) | 21 | NP | 679 | 155 44 121 | 100 | 69 17 - - S$S-30 CL 79+49 68.5-70.0 A-4(11) 401 10 44 218 | 456 | 28.2 | 100 | 96 91 - -
$S-88 64'LT 78+70 58.5-60.0 A-7-6(19) | 44 | 22 9.1 113 | 212 | 585 | 100 | 95 83 - -
§S-90 64'LT 78+70 68.5-70.0 A-4(4) 251 9 4.6 411 | 26,0 | 28.2 | 100 | 97 68 - - E&“' A
SOIL TEST RESULTS
EBI-B
S 0 IL TE ST R E S UL TS SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl |cseano| rsanp| st | ctar | 10 | 40 | 200 |MOISTURE| ORGANIC
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % $S-91 56'LT 81455 0.0-1.5 A-2-4(0) | 17 | NP | 546 | 355 3.8 6.0 100 | 76 13 - -
NO. OFFSET | STATION INTERVAL CLASS. | LL.] Pl ] csanp| Esanp | siT CLAY 10 40 200 |IMOISTURE| ORGANIC $S-95 56'LT 81455 18.5-20.0 A-2-4(0) | 20 | NP | 72.2 15.7 2.0 101 | 100 | 55 13 - -
$8-46 83'RT 77455 0.0-1.5 A-3(0) 24 | NP | 544 | 4.3 2.3 20 | 100 | 85 5 - - §8-97 §6'LT 81455 28.5-30.0 A-2-4(0) | 26 | NP | 458 | 37.9 2.2 141 | 100 | 76 18 - -
$5-48 83'RT 77455 8.5-10.0 A-3(0) 25 | NP | 759 | 224 1.7 0.0 100 | 60 2 - - $S-99 56' LT 81+53 38.5-40.0 A-7-6(38) | 61 | 33 1.4 2.8 29.2 | 665 | 100 | 99 97 - -
§8-51 83'RT 77+55 23.5-25.0 A-4(0) 26| 6 9.7 61.2 9.0 201 | 100 | 98 39 - - §5-101 56'LT 81453 48.5-50.0 A-7-6(24) | 45 | 22 0.8 6.3 446 | 484 | 100 | 99 98 - -
$§-52 83'RT T7+55 28.5-30.0 A-7-6(26) | 55 | 29 7.0 159 | 206 | 56.4 | 100 | 95 83 - - $5-102 56'LT 81+53 53.5-54.0 A-1-b(0) | 20 | NP | 861 6.5 1.4 6.0 100 | 44 8 - -
§S-54 83'RT 77+55 38.5-39.8 A-6(6) 33|15 203 | 296 | 219 | 28.2 | 100 | 90 58 - - $§S-102A 56'LT 81+53 54.0-54.5 A-T-6(24) | 55 | 32 | 17.9 1.7 220 | 524 | 100 | 92 75 - -
$S-55 83'RT 77455 43.5-44.5 A-2-400) | 21 | NP | 534 | 369 5.7 4.0 90 61 12 - - §S-103 56' LT 81+53 58.5-60.0 A-7-6(32) | 52 | 29 1.0 71 294 | 625 | 100 | 100 | 97 - -
$S-56 83'RT 77455 48.5-50.0 A7-6(42) | 63 | 36 | 04 1.6 235 | 745 | 100 | 100 | 99 - - $8-105 56'LT 81453 68.5-69.8 A-76(25) | 48 | 24 | 24 1.7 254 | 645 | 100 | 99 93 - -
§S-57 83'RT 77455 53.5-55.0 A-1-b(0) | 23 | NP | 92.0 3.4 25 2.0 100 | 23 5 - -
$S-60 83'RT 77+55 68.5-70.0 A7-6(27) | 51| 28 | 6.2 9.9 215 | 624 | 100 | 96 88 - - .EEZ' B
SOIL TEST RESULTS
EBI-C
SOIL TEST RESUL TS SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | cLAsS. | LL | Pl |csano| rsan| sit | cay | 10 | 40 | 200 |MOISTURE| ORGANIC
SAMPLE ) DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % $8-1 83 RT 80+35 0.0-1.5 A1-b(0) | 20 | 2 59.0 | 235 5.4 120 | 81 50 16 - -
NO. OFFSET | STATION | INTERVAL CLASS. | LL | PLYcsaND| FSAND| ST | cLay | 10 40 | 200 |MOISTURE] ORGANIC §§-3 83'RT 80+35 8.5-9.0 A24(0) | 23| 6 | 584 | 231 44 141 | 97 | 63 | 20 - -
S§S-15 CL 78+41 3.8-5.3 A-3(0) 23 | NP | 61.1 347 2.2 2.0 100 | 78 4 - - §S-3A 83'RT 80+35 9.0-10.0 A-2-7(2) | 41| 20 | 526 | 13.9 3.3 302 | 99 66 34 - -
$8-16 CL 78+41 18.8-20.3 A-2-40) | 24| 5 56.5 | 251 14.3 41 100 | 70 | 20 - - SS-5 83'RT 80+35 18.5-20.0 A-24(0) | 23| 1 734 141 2.7 101 | 100 | 52 14 - -
§8-17 CcL 78+41 33.8-35.3 A26(1) | 38| 14| 379 | 284 | 114 | 223 98 69 35 - - SS-8 83'RT 80+35 33.5-35.0 A2-400) | 23 | NP | 443 | 435 41 8.1 100 | 78 14 - -
S§S-18 CL 78+41 43.8-45.3 A-7-6(_29) 48 | 27 3.0 3.8 428 | 50.4 ] 100 | 98 97 - - SS-9 83'RT 80+35 38.5-39.7 A-2-400) | 23 | NP | 429 | 407 6.3 101 | 100 | 69 20 - -
§S-11 83'RT 80435 48.5-50.0 A-T6(30) | 49| 28 | 2.0 6.0 315 | 604 | 100 | 99 | 96 - -
Bl-A $5-12 83'RT 80+35 $3.5-55.0 A-7-6(33) | 58 | 30 28 5.6 331 58.4 | 100 | 99 94 - -
S 0 I L TE S T R E S U L T S $S8-13 83'RT 80+35 58.5-59.3 A2-4(0) | 22| 4 385 | 3641 53 20.1 99 89 27 - -
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)] % % EB2-C
NO. OFFSET | STATION | INTERVAL | ctass. |LL | Pl [csano| Fsanp| st | ciay | 10 | 40 | 200 |MOISTURE| ORGANIC
§8-31 64'LT 80+03 0.7-2.3 A-2-4(0) | 17 | NP | 48.1 38.5 5.3 8.1 96 " 17 - - S OIL T ES T RES UL T S
§S-32 64'LT 80+03 3.5-5.0 A-2-4(0) | 16 | NP | 49.7 | 359 | 104 4.0 100 | 75 19 - - SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
$S-33 64'LT 80+03 8.5-10.0 A-4(0) 29 | 10 | 348 | 346 8.4 222 | 99 80 37 - NO. OFFSET | STATION | |INTERVAL cLASS. | LL | Pl | csaND | F.SAND | SILT | CLAY 10 40 200 |MOISTURE| ORGANIC
$8-37 64'LT 80+03 28.5-30.0 A-2-4(0) | 28 | NP | 19.7 | 60.4 7.8 121 | 100 | 98 22 - - §S8-20 CL 80+85 1.0-2.5 A1-b{0) | 17 | NP | 614 | 226 8.0 8.1 82 48 15 - -
§8-39 64'LT 80+03 38.5-40.0 A-7-6(36) | 59 | 30 | 038 3.0 378 | 584 | 100 | 100 | 99 - - $8-21 CL 80+85 8.49.9 A-26(1) | 35| 16 | 57.0 | 126 5.2 252 | 97 57 3 - -
§8-42 64'LT 80+03 53.5-54.5 A1-b(0) | 22 | NP | 816 | 103 41 4.0 100 | 50 9 - - §8-22 CL 80+85 23.4-24.9 A-7-6(20) | 49 | 23 | 105 | 123 | 229 | 544 | 100 | 94 82 - -
§S-43 64'LT 80+03 58.5-59.6 A-7-6(29) | 52 | 29 2.6 133 | 29.7 | 544 | 100 | 98 92 - - §S-23 CL 80+85 28.4-28.9 A-2-400) | 22 | NP | 203 | 66.7 39 9.1 100 | 99 14 - -
$S-44 64'LT 80+03 63.5-65.0 A-7-6(18) | 43 | 16 1.0 105 | 46.2 | 423 | 100 | 100 | 96 - - SS-24 CL 80+85 33.4-34.9 A-2-4(0) | 22 | NP | 50.3 | 36.0 4.7 9.1 100 | 74 16 - -
$S-25 CL 80+85 38.4-39.9 A-7-6(30) | 49 | 27 0.8 6.6 40.2 | 524 | 100 | 100 | 98 - -
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CONTRACLT.

NOTE: SEE SHEET 24 FOR PLAN SHEET
LAYOUT AT TIME OF INVESTIGATION

CONTENTS
LINE STATION

PLAN PROFILE XSECT

-L- 24+06.77 TO 124+50 411 16-19
-L- [24+50 TO 127+50 i 19-20 3132
-L- 127+50 TO 158+00 -2 20-2I
-L- {58+00 TO 160+00 12 21 33-34
-Y2- 13+00 TO 39+00 8,13 22-23
-Y2RPA- [0+00 TO 35+36.45 8-10 24
-Y2RPB- 10+00 TO 27+25.91 7-8 25
~Y2LPC~ (0+00 TO [9+82.58 8 23
-Y2RPC- 10400 TO 27+73.95 7-8 26
-Y3- 10400 TO [0+50 i 27 48
-Y3- [0+50 TO 33+00 114 27
-Y3RPA- 10400 TO 31+33.85 =12 28
-Y3RPAA- 10+00 TO 15+04.24 {
-Y3RPB- 10+00 TO 14+30.6 I
-Y3RPB- 14+30.6 TO I7+34.87 I 31-32
-Y3RPB- I7+34.87 TO 22+75.14 i
-Y3LPD- 10+00 TO I8+55.15 i 30
-Y3LPD- 1B+55.15 I 30 36
-Y3LPD- 18+96.57 TO 23+59.88 i 30 41-47
~Y3RPD- 10400 TO 25+50 i 29
~Y3RPD- 25+50 TO 27+00 i 29 35-36
~Y3RPD- 27+50LT TO 32+00LT i 29 37-41
-Y3RPD- 2T+50RT TO 32+O0ORT i 29 42-486
-Y3RPD- 32+50 TO 32+57.57 1 29 47
~Y4SR- 10400 TO 18+00 5 30
RETAINING WALL | 26+35 TO 35+80 8,49 22,49

<S5

GRUBER RD.

N
25 ST A 13+ 00.00

* prOPOSED_ SIGNAL—

DRAWN BY: C.D.CZAJKA & T.T. WALKER

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION A4S BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. .

STATE OF NORTH CAROLINA

"DEPARTMENT OF TRANSPORTATION
. DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. 3649212 (U-4444AA&AB) r A proJ. STP-210(11)
COUNTY __CUMBERLAND

PROJECT DESCRIPTION _NC 210 (MURCHISON RD.) FROM
FAYETTEVILLE OQUTER LOOP (X-0002B) TO BUINER RD.IN
SPRING LAKE

INVENTORY

RUCTION

* This inventory is for U-4444A, which
includes U-4444AA and U-4444AB.
Please refer to the respective portions
for you needs.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE m\wmmnmmw Mo, 9’;?&3‘1 m
NG| U-4444AA° | 1 |49
STATE PROLNO. " F.A.PROL NO. DESCROPTION
36492.1.2 STP-210(11 PE
36492.2.1 STP-210(11) RW & UIL
36492.3.3 STP-210(22) CONSTRUCTION

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.

THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (913} 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,

NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT,

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A

GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE, THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE

RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST 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 DODES 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.

SUBTEC PERSONNEL

R.L. BUNKER

8.I. BUTRE]

NC DOT PERSONNEL

C.D. CZAJKA

J.R. MATULA

N.D. MOHS
INVESTIGATED BY_G.D. CZAJRA
CHECKED BY___ N.T. ROBERSON
suMiTTED BY___N.T. ROBERSON

DATE

DECEMBER 2008
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S8 Chror,
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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.

36492..2 (U-4444A) 2

ROCK DESCRIPTION

THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 1286, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE RASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

SOIL DESCRIPTION GRADATION
“WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE.
SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI~CONSOLIDATED,OR WEATHERED EARTH MATERIALS UNIFGRM. - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.ALSD

PODRLY GRADE

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF BOIL GRAINS IS5 DESIGNATED BY THE TERMS: ANGULAR,

TERMS AND DEFINITIONS

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 BLOWS.

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

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

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

SAMPLE BREAKS ACROSS GRAINS.

AS MINERALOGICAL COMPOSITION, ANGLLARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:
i T, S SE0y LGS Wi ATERGENED FHE SHHD CHERSHBAD PUSTE AT SUBANGLLAR, SUBROUNDED, OR ROUNDED. WEATHERED 7] NON-CORSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
M . e — —— ROCK (WR) 2 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASH10 CLASSIFICATION MINERALOGICAL COMPQOSITION RISTALLIE FINE 70 COARSE GRAIN TONEOUS AND MET AWBRPHIC oK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE 70 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 35% PASSING %200 ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE TO COARGE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A-4 [a5|a6]a7] at, a2 | A4 A5 COMPRESSIBILITY it 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 NODERATELY CONPRESST Uioulb LT EounL 10 3 CHASTAL PLA CORETA LA SESTRENTS, CEVENTED V1D FOGR 07 o o
NSNS MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 3i-50 AL PLAIN MENTED IN K, BUT MAY NOT VIEL VERY (REC.-
SYMBOL NARNN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 SEDINENTARY ROCK - SPT REFUSAL. ROCK T1PE INCLUDES LIMESTONE, SANDSTONE, CEMENTED B o Doy Ay JLL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
T r SHELL A .
g P“ff‘"s ol ST | ek GR:UESRCE':LAGELA?F MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 10 X =
* 40 Ggg?féﬁ cuay PEAT ORGANIC MATERIAL SOILS $OILS OTHER MATERIAL FRES| ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER T
* 200 35 Mx|35 ux|as |35 w36 Mn |38 mv]36 |36 MY SOILS TRACE OF ORGANIC MATTER 2 - 3% 3- 5% TRACE 1-10% " HAMMER IF CRYSTALLINE. ) %%{ZOTN';EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 124 LITTLE 16 - 20% §
LIOUID LIMIT 40 Mx|41 M |40 MX[41 MY (401X |41MN 14O MXI4IMNE Sp S WITH MODERATELY ORGANIC 5-107 12 - 20% SOME 28 - 3857 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (OIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX | NP fio mx|1o Mxfir ey 1w f1o mx 10 mxli e (UMY | CrrrlE oR Aoy | HIGHLY ORGANIC 1 5201 HIGHLY S5% AND ABOVE v SLL) E’Eyi’ék?si’ﬁil ::o::;qu Rs:scmsn FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM: NORTH,
GROUP INDEX 16 Mx[No x| ~ MODERATE § FAULT - A FRACTURE OR ONE ALONG Wi ERE HAS BEEN DISPLACEMENT OF T
e ° ° o A ]S mejiz 2 AMOUNTS OF | orore” GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 B T e 0 e LACEH HE
USUAL TYPES|STONE FRAGS.|_ o | o1 Ty oR cLAYEY | SILTY | CLAYEY ORGANIC hVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
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.
waTERIALS | sap  |SAND| CRAVEL AND SAND | SOILS | SOILS A A STATIC WATER LEVEL AFTER _24_ HOURS
SERATIG MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLDAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
NRA pw MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PAREN
FAIR TO Wi TE , OR WATER BEAR aTa PARENT MATERIAL.
Y EXCELLENT TO G0OD FAIR TO POOR PODR | UNSUITABLE PERCHED WATER, SATURATED ZONE, OR ING STRAT DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE FOOR ONf-  spounc on seee WITH FRESH ROCK. FLODD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
P1OF A-7-5 SUBGROUP IS =< LL - 38 ; P1 OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FMJ- A MAPPABLE GECLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED spy CPT SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
pRIMARY soIL Type |  COMPACTNESS OR | penETRATION RESISTENCE COMPRESSIVE STRENGTH ROADUAY EMBARKMENT e @ 1 o TEST BORING DESIGNATIONS 7 TESTED. WOULD YIELD SPT REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
N-VALUE)
S - BLLK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R ]
R VERY LODSE <4 SOIL SYMBOL P user sorme (SEV IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME ';TESBEATE:AEHE)L;E‘;:TKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 15 SMALL COMPARED T0
CENERALL Y LOOSE 47010 S5 - 9PLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
a‘;‘;’;‘;‘;:f MEDIUM DENSE 19 T0 30 N/A ARTIFICIAL FILL (AF)OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 188 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MDRE DIRECTIONS.
NON-COHESIVEY DENSE 38 70 50 THAN ROADWAY EMBANKMENT Q— CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE gy |MOTILED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE 50 e~ INFERRED SOIL BOUNDARY BAMPLE v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOCD DRAINAGE.
VERY SOFT re] P ™) MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 10 6.50 m7=77=  INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_ TESIED, YIELDS SPT N VALUES ¢ 199 BPF | INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDIUM STIFF im0 .5 10 1.2 e A ;’;giﬂff,{i}‘m 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.
f:gg::;?‘;a v Eg:“;n” 158 TTg 3‘0 12 ‘T[g 4? Trweyet ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES DR STRINGERS. SAPROLITE IS ROCK GUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25/025  DIP & DIP DIRECTION OF O f,tﬁfiﬁf,{?’,ﬁﬁ“"‘ CBR - CALIFORNIA BEARING ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES RATID SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE @ -
SPT N-VALUE VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES §-“-’i—@l-‘lRE—‘9—‘i‘2' RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STD, SIEVE SIZE 4 10 4@ 60 208 278 L SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. o
OPENING (MM) 476 208 @42 025 0.075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD $2N055 Aiﬁkﬂlﬁgﬁgéﬁxﬁé‘ffs OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL OonnoE FINE SILT cLaY AR - AUGER REFUSAL HI - HIGHLY @ - MOISTURE CONTENT - TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR) o ©RY oo Saw ©L) Lo BT - BORING TERMINATED MED. - MEDIUM vV - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 B.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FALLT OR
- S - CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED I LA ;
GRAIN MM 305 s 28 .25 ees 0085 CPT - CONE PENETRATION TEST  MOD. - MODERATELY WEA. - WEATHERED BY MODERATE BLOWS. .
sz N 12 3 CSE. - COARSE NP - NON PLASTIC <Y< UNIT VEIGHT MEDIUM  CAN BE GRODVED OR GOUGED B.0S INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. W&L——mﬁ%‘; AT OF 3 FooT TNTD. Sb1L wWITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG, - ORGANIC "V~ DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE | ; 5 1ycy oUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION ECUAL TO OR LESS
DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN B4 FOOT PER 6@ BLOWS.
SOIL_MOISTURE SCALE FIELD MOISTURE I GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATID 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 %ﬁ%@&%@%&gc_xg JOPTE'?%LcELNETNAGsT: OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. 8
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY .
; - - (SROD) - E OF ROCK RIBED BY
(5AT) FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES SL1. - SLIBHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH ——-———-———————-——————fgmza'_’égg?”mn‘?%'c K“ii‘gxgg"wﬁﬁgg = ‘;T’;i‘;if ES’JAL s g:"é-;g&g;s?“:i S €S DIVIDED BY THE
Ll | LiouID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY 10TAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC FINGERNAIL. -
SEMISOLID; REQUIRES DRYING T0 I0PSOIL (TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ReeE T VET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING v °
PLL - PLASTIC LIMIT HAMMER TYPE: 1ERM SPACING BE :
: DRILL UNITS: ADYANCING TOOLS: MER TYPE: VERY MIDE WO T 10 FEET VERY THICKLY BEDDED 5 4 FEET NCH_MARK:
OPTIMUM MDISTURE - MOIST - @ SOLID; AT OR NEAR OPTIMUM MOISTURE D AUTOMATIC MANUAL T THICKLY BEDDED 1.5 - 4 FEET
?;T" SHRINKAGE LIMIT ] wosue e- [ cuar e :g,%imm CLOSE f,?;“FEFgTE THINLY BEDDED 46 - 1.5 FEET ELEVATION: FT.
T - &' CONTINUOUS FLIGHT AUGER RE SIZE: CLOSE @46 T0 1 FEET VERY THINLY BEDDED 0.03 - 0.16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: VERY CLOSE oS THAN 215 FEET THICKLY LAMINATED .08 - 0.63 FEET NOTES:
- ORY - D), ATTAIN OPTIMUM MOISTURE L] ees 8 HOLLOW AUGERS [T H - THINLY LAMINATED < 0,008 FEET
PLASTICITY [ cvg-ssc HARD FACED FINGER BITS e INDURATION
1 ; v STRENGTH FOR SEDIMENTARY ROCKS. INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PL ] Tunc.-careioe mserTs [+
NONPLASTIC o5 VERY LOW [ cve-sse . FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 5-15 SLIGHT : [ case [ ] w covancer OO GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM
PORTABLE HOIST col *STEE GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH D E % TRICONE ____ *STEEL TEETH :::; ::GL:RmeGER MODERATELY INDURATED e EAL = WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR D-50 0 SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLDR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT [] vene sveen Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O O] EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett
GOVERNOR SECRETARY

December 10, 2008

STATE PROJECT: 36492.1.2 (U-4444A)

FEDERAL PROJECT: STP-210(11)

COUNTY: Cumberland

DESCRIPTION: NC 210 (Murchison Rd.) from the Fayetteville Outer Loop (X-0002B) to
Butner Rd. in Spring Lake

SUBJECT: Geotechnical Report — Inventory

Project Description
This project consists of widening NC 210 (-L- Sta. 24+06.77 to Sta. 160+00.00) from four lanes
with medians and turn lanes to six lanes with medians, turn lanes and grade separated interchanges.
The project includes a realignment of Randolf St. to a new grade-separated interchange with Murchison
Rd.

The geotechnical field investigation was conducted from August to October of 2008. The majority
of the borings were advanced using a Dietrich D-50 Track Mounted Drill Rig with manual hammer
provided by Subtec Engineering. Standard Penetration Tests were performed in selected borings and
additional borings were advanced using continuous flight augers. Hand augers and sounding rods were
also conducted along the project to supplement the drill rig borings. Representative soil samples were

collected for visual classification in the field and for laboratory analysis by the Materials and Tests Unit.

The following alignments, totaling 6.45 miles, were investigated.

Line Station
-L- 24+06.77 to 160+00
-Y2- 13+00 to 41+00
-Y2RPA- 10+00 to 35+36.45
-Y2RPB- 10+00 to 27+2591
-Y2LPC- 10+00 to 19+82.58
-Y2RPC- 10+00 to 27+73.95
-Y3- 10+00 to - 33+00
-Y3RPA- 10+00 to 31+33.85
-Y3RPAA- 10+00 to 15+04.24
-Y3RPB- 10+00 to 22+75.14

SHEET 3
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-Y3LPD- 10+00 to 23+59.88
-Y3RPD- 10+00 to 32+57.57
-Y4SR , 10+00 to 18+00

Areas of Special Geotechnical Interest
1)  Highly Plastic Clay Soils: Occurrences of highly plastic clay soil (Plasticity Index 26 or greater) are

noted below:

Alignment Station Offset
-L- 60+00 90 RT
-L- 63+50 140 RT

-L- 78+41 CL

-L- 80+71 CL
-L- 85+50 60 RT
-L- 126+00 130LT

-Y2RPB- 20+50 CL

-Y3- 12+75 CL
-Y3RPD- 17400 20LT
-Y3RPD- 31+50 35LT
-Y3RPA- 28+00 70 LT

2) Highly Organic Soils: Occurrences of highly organic soil (greater than 20% organic material in silt
and clay) are noted below:

Line Station

-Y3- 10+00 to 10+25
-Y3LPD- 18+59 to 23+59.88
-Y3RPD- 26+65 to 32+57.57

3) Artificial Fill Soils: Artificial fill was encountered at the following location:

Alignment Station Offset
-L- 159+46 18 LT

Physiography and Geology
The project is located in the Coastal Plain of North Carolina on the Fort Bragg Military Reservation.

The project corridor consists almost entirely of wooded areas with a few businesses at the end of the
project. The terrain is relatively flat. Geologically, the project is located within the Middendorf Formation
of the Coastal Plain.

Soil Properties
Soils encountered at the project site include roadway embankment, artificial fill, alluvial sediments,

and coastal plain soils.

Roadway embankment soils occur beneath the existing -L- and -Y?2- alignments on the project. The

existing embankments generally range from one to ten feet. Roadway embankment soils are composed of



tan to orange, dry to moist, medium dense to dense, coarse and silty sand (AASHTO classification of A-
1-b and A-2-4) as well as gray to orange, moist, medium stiff to very stiff, sandy clay (A-6).

Artificial fill soil was encountered at the end of the project. The area of artificial fill is located at
the intersection of NC 210 (Murchison Rd.) and NC 87 (Bragg Blvd.). The fill consists of red-brown,
medium dense, dry, coarse sand (A-1-b), gravel, and construction debris including concrete.

The alluvial soils consist primarily of gray and brown, moist to saturated, loose to medium dense,
fine to clayey sand (A-3, A-2-4, A-2-6). Alluvial soils encountered in the swamp along -Y3LPD- and -
Y3RPD- include gray to black, wet to saturated, very soft to soft, medium plastic, muck (A-7-6, A-5) as
well as gray, moist to wet, very soft to medium stiff, highly plastic, silty clay (A-7-6).

Coastal plain soils underlie the majority of the project area. The coastal plain soils are primarily
granular soils with good engineering properties. These soils are orange, gray and white, dry to wet,
loose to dense, coarse to clayey sands (A-1-b, A-3, A-2-4, and A-2-5). Gray, moist, medium stiff to
hard, sandy and silty clay (A-7-6, A-6) was also encountered at depths of 7° to 42’ from the existing
ground surface.

Groundwater
Groundwater on the project was encountered primarily in borings that contained alluvial soils.
Groundwater in these areas was generally shallow, ranging from surface water to 4.9° below the ground
surface.

Prepared by,

C. Doug Czajka
Engineering Geologist

SHEET 3A
36492.1.2 (U-4444A)



EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

| m
PROJECT TIP # U-4444AA COUNTY Cumberland DATE 4/25/2009 SHEE'I{%E= QF _— SHEETS
TOTAL
LINE STATION STATION EXCAV. | ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL| ROCK |UNDERCUT EARTH| EMBANK. || BORROW || SUITABLE | UNSUIT. TOTAL
(UNCL.) [EXCAV.| EXCAYV, EXCAV. EXCAV. EMB. EMB. EMB. EMB. 25% WASTE WASTE WASTE
Summary # 1
-L- LT. 24+05.23 54+00.00 1,754 1,754 7,578 7,578 9,473 7,719
-L- MED. 24+05.23 54-+00.00 123 123 3,761 3,761 4,701 4,578
-L- RT. 24+05.23 54+00.00 2,417 2,417 1,228 1,228 1,535 882 882
SUBTOTAL | Summary # 1 4,294 4,294 12,567 12,567 15,709 12,297 882 882
Summary # 2
-L-LT. 54+00.00 78+25.45 1,907 1,907 2,846 2,846 3,558 1,651
-L- MED. 54+00.00 78+25.45 1,743 1,743 4,122 4,122 5,153 3,410
-L- RT. 54+00.00 78+25.45 13,063 13,063 149,144 149,144 | 186,430 173,367
-Y2RPB-. 19+92.16 27+41.03 6,629 6,629 5,205 5,205 6,506 123 123
-Y2RPC- 17+23.09 27+07.41 5,407 5,407 9,060 9,060 11,325 5918
-Y2LPC- 12+59.69 15+74.33 1,507 1,507 386 386 483 1,024 1,024
-Y2- 13+00.00 41+00.00 8,943 8,943 5,088 5,088 6,360 2,583 2,583
SUBTOTAL |Summary # 2 39,199 39,199 [1175,851 175,851 | 219,815 184,346 3,730 3,730
Summary # 3
-L-LT. 80+80.91 87+00.00 2,121 2,121 199 199 249 1,872 1,872
-L- MED. 80+80.91 87+00.00 140 140 736 736 920 780
-L- RT. 80+80.91 87+00.00 316 316 112,859 112,859 141,074 140,758
SUBTOTAL | Summary # 3 2,577 2,577 113,794 | 113,794 | 142,243 141,538 1,872 1,872
Summary # 4
-L.1SB-LT. 87+00.00 109+48.54 2,458 2,458 38,620 38,620 48,275 45,817
-L1SB- MED. 87+00.00 109+48.54 1,109 1,109 22,314 22,314 27,893 26,784
-L1SB- RT. 87+00.00 109+48.54 388 388 49,496 49,496 61,870 61,482
SUBTOTAL | Summary # 4 : 3,955 3,955 110,430 110,430 | 138,038 134,083
Summary # 5
-Y2RPBTEMP- 10+00.00 21+00.00 5314 5314 6,122 6,122 7,653 2,339
-Y2LPB-on L 10+00.00 11+33.08 0 0 891 891 1,114 1,114
-Y2LPB- 12+00.00 13+50.00 0 0 7,664 7,664 9,580 9,580
-Y2LPB-on Y2RPB | 13+72.83 17+51.80 4,999 4,999 315 315 394 4,605 4,605
SUBTOTAL|Summary # 5 10,313 10,313 14,992 14,992 18,741 13,033 4,605 4,605
Summary # 6
Removal of -Y2RPBTEMP- 7,653 7,653 7,653 7,653
Removal of -Y2LPB-onL 1,114 . 1,114 1,114 1,114
Removal of -Y2LPB- 9,580 9,580 9,580 9,580
Removal of -Y2LPB-on Y2RPB 394 394 394 394
SUBTOTAL|Summary # 6| 18,741 18,741 18,741 18,741
PROJECT SUBTOTAL 79,079 79,079 427,634 427,634 | 534,546 485,297 29,830 29,830
LOSS DUE TO CLEARING & GRUBBING -5,250 3,250 5,250
WASTE IN LIEU OF BORROW -22,177 -22,177 -22,177
SHOULDER MATERIAL 11,800 11,800 14,750 14,750
PROJECT TOTAL 73,829 73,829 439,434 439,434 | 549,296 483,120 7,653 7653
EST 5% TO REPLACE TOP
SOIL ON BORROW PIT - 24,156
GRAND TOTAL 73,829 507,276
SAY 73,850 507,300

* EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT. THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY
THE GEOTECHNICAL ENGINEERING UNIT. '
EST. UNDERCUT =200 CY

-L- PAVEMENT STRUCTURE VOLUME = 15,200 CY
EST.SELECT MATERIAL. CLASS Il = 950 CY

SUBGRADE UNDERCUT = 750 CY
GRADE POINT UNDERCUT = 950 CY

balance_card.xls : Balance Sheet 6/23/2009 5:15 PM
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