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DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
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-L- 366+00 to 502+50 | 4-14 | 32-38 -
502+50 to 518+50 | 14-15 | 38 56-69
szwbo o sioto 165 | 8 | w0 | SUBSURFACE INVESTIGATION
615+25 to 634+57 | 22-23 | 42 70-81 ) STPNHF-F-8.201)
634+57 fo 6564+50 | 23-25 | 42-43 - 34416.1.1 (R-2303B .
654+50 to 662+02 | 26 | 44 gg9z | " ROJ. REFE%ELNIJ%BEN&ANMAA;PSON F.A. PROJ.
662+02 to 680+00 | 25-26 | 4445 - COUNTY
680+00 t0 691+560 | 27 :g 95-103 PROJECT DESCRIPTION _NC 24 FROM WEST OF SR 1853
691+50 to 702+00 | 27-28 -
708400 fo 730+10 | 2880 | 47 104120 (JOHN NUNNERY ROAD) TO WEST OF SR 1404 (DOWDY ROAD)
-SR1- 10+00 to 18+25 5 48 -
-SR2- 10+00 to 39+17 10-12 | 4849 -
I e INVENTORY
-Y12- 19+75 to 21+99 8 50 -
-Y13- 13+75 to 20+00 8 50 -
-Yi4- 16+30 to 17+20 89 | &1 121-123
-Y15- 11+00 to 18+00 8 51 -
-Y16- 10+00 to 19+50 12,31 | 52 -
-Y17- 10+00 to 15+00 13 52 -
-Y18- 18+00 to 20+94 17 53 -
-YI19- 17+75 to 22+71 20 53 -
-Y20- 10+00 to 13+00 21 54 -
-Y21- 17+75 to 20+64 24 54 -
~Y22- 12+00 to 16+13 26 54 -
-Y23- 16+ 75 to 19+59 27 54 -
-Y24- 10+59 to 13+00 29 55 124-128
APPENDIX A | CPT LOGS

BEG. CONST. STA. 366 +20.75 AH -l— (R-2303B)
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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.

o

B

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS
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 PROJECT REFERENCE NO. ”:«'BE:?_- i m- )
N.C| R-2303B 1
STATE PROJ.NO, F.A.PROIL NG DESCRIPTION
3441611 | STPNHF-F-8-2017] PE.
3441623 RW_& UTILITY
34416.3.4 CONGST,

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH 17 1S 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 8E

REVIEWED OR INSPECTED IN RALEIGH BY CONTVACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS.
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

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

RITHIN 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 SQIL 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 PURPQSES, 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,

PERSONNEL
C. M. BRUINSMA
J.R. MATULA
T, T, WALKER
CONSULTANT: S&ME
INVESTIGATED BY_C. M. BRUINSMA
CHECKED BY__ N. 7. ROBERSON
SuBMITTED BY___N.T. ROBERSON
DATE NOVEMBER 2011
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PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 344(6.1.1 (R-2303B) 2
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED R
SOIL IS CONSIDERED T0 BE THE UNCONSDLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFORM - INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NDN-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM GLLUY.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT PONER AUGER, AND YIELD LESS THAN POORLY ORADED) = WIXTURE OF UNIFORM PARTICLES OF Tw0 OR MORE SIZES SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT gﬁ;&egoeawwz% . AOUIFER - A WATER BEARING FORMATION OR STRATA.
108 BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586) SODIL GAP-GRADED - INDICATES A MIXTU UNIFORM PARTICL X IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 18 OFTEN REPRESI Y A ZONE| —
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: = ANGULARITY OF ORAING OF WEATHERED ROCK. ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FDLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
THE ANGULARITY OR ROUNDNESS OF SDIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR, AmS LA
AS MINERALOGICAL COMPOGSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: e S EROUNDED. On ROUNDRD. d WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES 5 100 OR HAVING A NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIFF, GRALSILTY QLA BAST WITH ITERBENDED FAE SN LRSI PUKTIC 476 sl ROCK (WR) >~] BLOWS PER FOOT IF TESTED. - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AAGHTO CLASSIFICATION MINERALOGICAL COMPOSITION v FIRE 0 COARSE CRATN ToREDUS ARG FETAVIORPAIC FOCK THAT 2; "Hm; XTF x'csgzncomrmsn. BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, OUND SURFACE.
CLASS, (S 35% PASSING *200) (> 35% PASSING 208) DRGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP A-3 a-2 a4 [ A5 | a6 AT7] A, a2 | A4A5 COMPRESSIBILITY ggf&tmftsg )ALL}NE gﬁ’gnﬁ%ﬁ,ﬁ‘:“i&ﬁﬁ?ﬁw EJDRUT%RTEI,EDANS%YN?E"FCS;X Al';- ’;LE';ITNED, ROCK TYPE |LCOLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
NN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-5@ ASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED IN K, BUT MAY NOT YIELI CORE_RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SYMBOL Y HIGHLY COMPRESSIBLE LIUID LIMIT GREATER THAN 56 (Sc%;IMENTARY ROCK L T I SEELEESSSSL'E 7chck TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
7 PASSING SiLT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.10 GRANULAR MUCK, GRANULAR _ GILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
: cLAY PEAT ORGANIC MATERIAL SoILS SOILS OTHER MATERIAL
40 SOILS | gons £ S R —— FRESH ROCK FREBH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE 15 INCLINED FROM THE
* 200 18 MX|35 Mx|35 Mx|35 MX|35 MY|38 w38 MN[36 Mu|3s MY TRACE OF DRGANIC MATTER 2 - 3% 3 -5y TRACE 1-10% HAMMER IF CRYSTALLINE. HORYZONTAL.
LITTLE ORGANIC MATTER 3- 5% 5 - 12% LITTLE 18 - 20% g
LIGUID LIMT 48 Mx[41 MM [40 Mx |41 MN [4 Mx |41 MN [40 MX |41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 8 MX NP 112 MX |10 MX |1 MN [13 MN 10 Mx |18 MXJIEMN [IIMN LITTLE OR HIGHLY HIGHLY DROANIC >10% S28% HIGHLY 35% AND ABOVE v SLL) C?YSTAL?;St_?:LAISSO'L(:rU::ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALL! .
MODERATE FAULT - A FRACTLR % H
GROLP INDEX) @ M * A [8MK]z weps Ko ] MoUNTS OF gg’;f,f‘;“c GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SiDEs RELATI\?ECTTOEU?; :ﬁg;gfpﬂf_g‘?ﬁ Tﬂfcgklgfﬁgef’“s BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRAGS.|. o | oy Ty o cLAYEY SILTY CLAYEY ORGANIC < __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLI) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME DCCASIONAL FELDSPAR
OF MAJOR  [GRAVEL, AND s, nI:QD GRAVEL AND SAND SOILS SOILS MATTER 24 wours CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
h A STATIC WATER LEVEL AFTER Houl
MGEME:::?'; SAD MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLODGED FROM
N RATT Zpw MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT TO 600D FAIR TO POOR FamR 10 POOR | UNSUITABLE PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
OR
Wi POI WITH FRESH ROCK FLOOD_PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
( }—le— SPRING OR SEEP " THE STREAM.
PIOF A-7-5 SUBGROUP IS < LL - 3@ ; Pl OF A-7-6 SUBGROUP IS >LL - 308 MODERATELY ALL ROCK EXCEPT OUARTZ 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 (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED pr— SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEDLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. THE FIELD.
pRIvARY soiL Typg |  COMPACTNESS DR | pp\p tRaTiON RESISTENCE|  COMPRESSIVE STRENGTH ROADAY EMBANKMENT (RE) & o TesT BoRING DESIONATIONS IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.
WN-VALUE) TONS/FTE ) H SOl R SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED .
§ - BULK SAMPLE LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
VERY LOOSE < SOIL SYMBOL @ AUGER BORING (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME TrS LATERAL EXTENT.
gﬁ:iﬁi‘;‘ﬁ' LODSE 4 10 18 SS - GPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERTAL MEDIUM DENSE 19 T0 3@ N/A ARTIFICIAL FILL (AF) OTHER CORE BORING SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 198 BPF LENS - A BODY OF SDIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE e 10 50 THAN ROADWAY EMBANKMENT ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Byt |[MOTILED MMOTJ- IPRECULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE >58 SAMPLE v SEV) THE MASS IS EFFECTIVELY REDUCED 70 SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 3 .25 T T INFERRED SOIL BOUNDARY ™) MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
. - 73 < P INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 210 4 .25 10 0.50 =77 INFERRED ROCK LINE e ZOMETER RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 107 Bl
SILT-CLAY "Egi,‘;;‘; STIFF N ‘;g 135 @5 70 1.8 A nsTALLATION RT - RECOMPACTED TRIAKIAL |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.
MATERIAL VERY STIFF 5 10 3 1102 TTwre? ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. DUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK DUALITY DESIGNATION (ROD! - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENSTH OF
(COHESIVE) 27104 SLOPE INDICATOR ALSD AN EXAMPLE. ‘ROCK SEGMENTS EGUAL TO OR G
HARD 30 4 257025 OIP & DIP DIRECTION OF O TIo CBR -~ CALIFORNIA BEARING ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK $TRUCTURES INSTALLA RATID SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
R_GRAIN SIZE
TEXTURE O O~ sPT NevaLuE VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (5AP.) ~ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U, STD. SIEVE SIZE 4 19 w0 @ 200 270 L) SOUNDING ROD Ga)—~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT Rm}"‘m SIVE BODY OF IGNEOUS ROCK OF HICKNESS AND
7 y y X .07 0.053 SILL - AN INTRU: Y US ROCK OF APPROXIMATELY UNIFORM THICKNESS AN
OPENING o) 476 200 Az 025 0078 ABBREVIATIONS HARD B B DY foWFE DR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay @R - AUGER REFUSAL Hl. - HIGHLY w - MDISTURE CONTENT TO DETACH HAND SPECIMEN. T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR) (COB. GRJ SAND SeND (SL) L) BT - BORING TERMINATED MED, - MEDIUM Vv - VERY MDDERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TD @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. S0 F _SD) CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SUIP PLANE.
- " BY MODERATE BLOWS.
glRZAéN ;:IM 3?25 72 ) e o 0% noee E; ~ gg:iS:ENETRATIDN TEST :gn .N:;ﬁ D:S:JTE;‘EY !)E’A' L;;EAEE!EE:? MEDIUM CAN BE GROOVED OR GOUGED ©.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
R .- - - - . A 140 LB.HAMMER FALLING 38 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC “Ja~ DRY UNIT WEIGHT HARD CaN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EQUAL T0 OR LESS
SOTL. MOTSTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN ©.1 FODT PER 68 BLOMS.
10N - SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION l GUIDE FOR FIELD MDISTURE DESCRIPTIO v ;?‘IED RATIO sg'_ SAND, SANDY FROM CHIPS TD SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY ISREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
SATURATED USUALLY LIOUID: VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM BNO EXPRESSED 85 # PERCENTASE.
,321.) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLI. = SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH ngﬁﬁmﬁx :Dfé‘ ::“G‘-;;:ngsgﬁ;fg ?:cnss CIVIDED BY THE
L Loup Lt FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT ??N:g'smin THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESOED 45 A PERCENTAGE.
PLASTIC .
s -
RANGE - VET - a0 ATTAIN COTINOM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING OPSOIL (15 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
]
PL | PLASTIC LIMIT ) TERM IERM Kz
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: “ERY wInE MORESEB!ZINQTHAN o FeET VERY THICKLY BEDDED s 4 FEET BENCH MAR
oM_L OPTIMUM MOISTURE - MOIST - ) SOLID: AT OR NEAR OPTIMUM MOISTURE [] cuer arvs automatic [ ] MaNvAL ioE 310 10 FEET THICKLY BEDDED 15 - 4 FEET - =
sL LIMIT ] mosue e MODERATELY CLOSE 170 3 FEET THINLY BEDDED 8.8 - 1.5 FEET ELEVATION: .
[} e coninuous Fuickt aucer CORE SIZE: CLOSE @16 TO 1 FEET VERY THINLY BEDDED 0.03 - 0.16 FEET NOTES:
REQUIRES ADDITIONAL WATER 70 VERY CLOSE LESS THAN .45 FEET THICKLY LAMINATED 0.098 - 0.83 FEET +
- DRY - D) ATTAIN OPTIMUM MOISTURE ] ees 8 HOLLOW AUGERS e - THINLY LAMINATED < 0088 FEET
PLASTICITY D CME-45B HARD FACED FINGER BITS D_N INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (P1) DRY STRENGTH [ runs.-caremoe mserTs
NONPLASTIC 2-5 VERY LOW CME-550 e FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS; E T
LOW PLASTICITY 615 3;3.& [ casme [} wr aovancer R T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 X| cme-750 TRICONE * STEEL TEETH POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
—_— ¥ INDURATED g
HIGH PLASTICITY 26 OR MORE HIGH 25 l oD AUGER MODERATELY 1 BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE_2'%  * TUNG.-CARB.
COLOR CPT ATV INDURATED BRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
[ core s SOUNDING ROD DIFFICULT T0 BREAK WITH HAMMER
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). C] vene sveen Test X
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D-50 CPT D EXTREMELY INDURATED 2:?;;2??:558:‘:0:35?2:;?% TO BREAK SAMPLE:

REVISED 02/23/06
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTI, JR.
GOVERNOR SECRETARY

April 15, 2010

STATE PROJECT: 34416.1.1 (R-2303B)

FEDERAL PROJECT: STPNHF-F-8-2(17)

COUNTIES: Cumberland/Sampson

DESCRIPTION: NC 24 from West of SR 1853 (John Nunnery Road) to West of SR 1404

(Dowdy Road)
SUBJECT: Geotechnical Report - Inventory

Project Description

This project consists of a proposed 6.9 mile widening and realignment of the existing 2-lane NC 24 in
portions of Cumberland and Sampson Counties. Approximately 2.2 miles of four-lane roadway (-L-) along a
new location is proposed between John Nunnery Road (-Y11-) and Horseshoe Road (-Y17-) in order to
bypass the town of Autryville to the north. The remainder of the project consists of adding two lanes
adjacent to NC 24. All of the Y-lines (-Y11- through -Y24-) will be tied into the improved NC 24, and -SR1-
and -SR2- are new service roads the will parallel NC 24 at John Nunnery Road (-Y11-) and Autryville Road
(-Y15-), respectively.

The geotechnical investigation was conducted during November and December of 2008 by the consultant
group S&ME. Multiple drill machines (D-50, CME-550, CME-750 and CPT ATV), with automatic
hammers, were used during the investigation. Standard Penetration and Cone Penetration Testing methods
were used to advance borings to necessary depths. Representative soil samples were collected for visual
classification in the field and selected samples were submitted for laboratory analysis by the Materials and
Tests Unit. Bulk samples were also collected for CBR testing.

The following alignments, totaling 6.9 miles, were investigated. Subsurface profiles and/or cross sections of
these alignments are included in this report.

Line Stations

-L- 366+14 to 730+10
-SR1- 10+00 to 17+70
-SR2- 10+00 to 39+17
-Y11- 15+50 to 25+00
-Y12- 19+75 to 22+00

-Y13- 13+75 to 20+00

SHEET 3 OF 128

-Y'14- 10+00 to 17+20
Y15- 11400 to 1800 34416.1.1 (R-2303B)
-Y16- 10+00 to 19+00
-Y17- 10+00 to 15+00
-Y18- 18+00 to 20+94
-Y19- 17+75 to 22+71
-Y20- 10+00 to 13+00
-Y21- 17+75 to 20+65
-Y22- 12+00 to 16+14
-Y23- 16+75 to 19+59
-Y24- 10+00 to 12+50

Areas of Special Geotechnical Interest

1) Highly Plastic Clays: Coastal Plain clays with moderate to high plasticity indices (PI > 20), which
may cause problems during construction, were encountered at the following locations:

Line Stations Offsets (ft)
-L- 615+00 to 617+00 LT toRT
-L- 626+40 to 633+90 LT toRT
-L- 702+37 to 710+50 LT toRT
-L- 716+00 to 730+10 LT to RT
-Y23- 16+75 to 19+59 LT to RT
-Y24- 10+00 to 12+50 LT to RT

A discussion of these highly plastic clay soils is located below in the section titled “Soil Properties”.

2) Loose/Soft Soils: Soils with soft or very loose densities (n-value < 4) were encountered on the
project and may impact subgrade or embankment construction. These soils were found at the
following locations:

Line Stations Offsets (ft)
-L- 615+00 to 617+00 LT to RT
-L- 626+40 to 633+90 LT toRT
-L- 702+37 to 710+50 LT to RT
-L- 716+00 to 730+10 LT to RT
-Y23- 16+75 to 19+59 LTtoRT
-Y24- 10+00 to 12+50 LT toRT

A discussion of these loose/soft soils is located below in the section titled “Soil Properties”.
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3) Groundwater: High water tables, seasonal high groundwater, as well as potential perched groundwater 4) Water Wells: Several water wells were encountered within or in close proximity 1o tne proposea
were encountered at the following locations: right of way at the following locations:

Line Stations and Offsets (ft)
] -L- 368+00, 180 LT
Line Stations L- 375+00, 60 LT
-L- 373+00 to 406+00 -L- 382+60, 250 RT
-L- 419+00 to 443+00 -L- 437+00, 10 LT
-L- 470+00 to 570+00 -L- 460+50, 10 LT
-L- 574+50 to 631+00 -L- 470+00, SOLT
-L- 637+00 to 649+00 -L- 471+00, 30 LT
-L- 653+00 to 667+00 -L- 548+40, 75 RT
-L- 669+00 to 685+00 -L- 548+50, 75 RT
-L- 705+00 to 707+00 -L- 549+90, 130 RT
-L- 711+00 to 715+00 -L- 550+00, 100 RT
-L- 725+00 to 727+00 -L- 560+60, 80 RT
-Y11- 17400 to 25+00 -L- 710+75, 120 LT
-Y12- 19+75 to 22+00 -L- 719+15, 130 LT
-Y13- 13+75 to 20+00 -L- 719+20, 175 LT
-Y14- 10+00 to 17+20 -L- 720+20, 95 RT
-Y17- 10+00 to 15+00 -L- 723+60, 115 RT
-Y18- 18+00 to 20+94 -Y24- 12+45, 60 RT
-Y19- 17+75 to 22+71 -SR1- 10+75, CL
-Y20- 10+00 to 13+00 -SR1- 10+75,20 LT
-Y22- 13+00 to 15+00 -SR1- 14+50, 65 LT
-SR1- 11+00 to 17+70 -SR1- 17+45, 25 RT
-SR2- 10+00 to 22+00
-SR2- 33+00 to 39+17 5) Monitoring Wells: Several monitoring wells were found within or in close proximity to the
proposed right of way at the following locations:
2) Ponds: Several ponds are present on or within close proximity of proposed and existing right of way '
at the following locations: Line Stations and Offsets (ft)
) R -L- 370+00, 10 LT
Line Station Offset (ft) Within Fill/Cut Extent L- 370+00, 40 LT
-L~ 390+50 to 392+50 200 RT to 300 RT No -L- 20+80, 20LT
-L- 424+40 to 426+00 10LTto420LT Yes L- 21400, 20 LT
-L- 430+10 to 434+00 40 RT to 510 RT Yes L- 21400, 50 LT
-L- 436+10 to 438+30 100 RT to 200 RT Yes -L- 21+60, 40LT
-L- 438+40 to 440+40 80 LT to 8ORT Yes
-L- 440+20 to 441+80 30LTto200LT Yes 6) Culverts: The following locations have stream crossing through culverts that may require
-L- 527+50 to 528+50 260 LT to 350 LT No replacement:
-L- 559+30 to 560+00 150 LT to 250 LT No
-L- 575+45 to 576+50 150 LT to 300 LT No . .
-L- 630+00 to 639+00 300 LT to 600 LT No Line Stations (f})
L- 654+85 to 656+10 280 LT to 440 LT No -L- 713+50
-L- 680+50 to 685+00 15LTto 400 LT Yes




7) Artificial Fill: Areas of artificial fill are present at the following locations:

Line Station Offset (ft)

-L- 501+00 to 518+00 CL to 60 RT

-L- 556+50 to 562+75 20 RT to 100+ RT

-L- 680+50 to 684+00 CL to 25 RT

8) Organic Soils: The following sections were found to contain soils with organic content greater than
3%:

Line Station Offset (ft)

-L- 391+00 to 405+00 65 RT to 105 RT

-L- 496+00 to 500+00 100 LT to 100 RT

-L- 514+00 to 518-+00 80 RT to 80 RT

-L- 532+00 to 538+00 100 LT to 100 RT

-L- 655+50 to 664+75 200 LT to 200 RT

-L- 684+00 to 684+50 20LTto 100 LT

-L- 713+40 to 714+50 100 LT to 100 RT

-Y12- 19+75 to 22+00 30LT to 30 RT

A discussion of these organic soils is located below in the section titled “Soil Properties™.

Physiography and Geology

The project in located in the eastern and westernmost central portions of Cumberland and Sampson Counties,
in and adjacent to Autryville and Hayne, North Carolina. The terrain is relatively flat with gently rolling hills.
The South River, Big Swamp, and their tributaries typically flow across the project in a south to southeast
direction. Land use is a combination of residential, agricultural and commercial.

Geologically, the project is located within the Coastal Plain Province. Surficial soils consist of Quaternary to
Tertiary aged sands and clays of the Waccamaw and Bear Bluff Formations, respectively. Basal gravels of the
Bear Bluff Formation lies unconformably over Cretaceous-aged Tar Heel Formation (Black Creek Group).
Tar Heel Formation material consists of over-consolidated clays interbedded with thin laminae of micaceous
sand and thick lenses of cross-bedded sand with lignite. In deeper borings, light gray clayey sands and clays of
the Cretaceous-aged Cape Fear Formation were also encountered.

Evidence of Carolina Bays was found in aerial photographs northeast of Old Stage Road, north of proposed
-SR2-, crossing NC 24 near Horseshoe Road (-Y17-), and south of NC 24 near Hayne Stretch Road. A
smaller Carolina Bay was also observed along NC 24 (-L-) west of Horseshoe Road (-Y17-) between -L-
Station 501+00 to 518+00. Carolina Bays are characterized by elliptical shaped depressions that are often
swampy, surrounded by high stands of clean sands.

SHEET 3B OF 128
34416.1.1 (R-2303B)

Soil Properties

Soils encountered during this investigation are separated into four categories based on their origin. They
consist of roadway embankment, artificial fill, alluvial, and Coastal Plain soils.

Roadway Embankment soils are present along the existing roadways on the project. These soils consist of
tan, gray, and brown, very loose to dense, dry to moist, silty sand and coarse sands (A-2-4, A-1-b) and
medium to very stiff, moist, sandy clay (A-6).

Artificial Fill soils are present in several sections of the project. These areas are listed in “Areas of Special
Geotechnical Interest.” Artificial fill is primarily associated with the abandoned railroad embankment from
Station 503+00 through 520+00, and 554-+00 to 560+00, which consists mainly of brown to black, medium
stiff, moist, sandy silt (A-4) and silty sand (A-2-4). Some of these fills are derived from organic hardpan
found in the area, and typically exhibits organic contents ranging from 1 to 6%. In addition, borrow clay (A-
6) was placed 20 to 100 feet right of Station 556+50 to 562+75 prior to construction of poultry houses,
according to the property owner. Artificial fill is also present in a pond dam at -L- Sta. 682+00 and consists
of brown, medium stiff to stiff, dry to moist, sandy clays.

Alluvial soils are present in the vicinity of tributaries leading to and including the floodplains of the South
River and Big Swamp. These soils consist primarily of black to dark gray, very soft, moist to wet, sandy and
silty clay (A-6, A-7-6) and very loose to medium dense, wet to saturated, silty and coarse sand (A-2-4 and
A-1-b). Alluvial soils also occur in the ponds along the project corridor. Organic content in the majority of
these alluvial soils range from 3 to 13%.

Coastal Plain soils are deposited over of Pre-Mesozoic basement materials. These soils consist of surficial,
Quaternary and Tertiary-age, tan, orange, gray, and brown, very loose to medium dense, silty, clayey and
coarse sands (A-1, A-2, A-3), very soft to very stiff, dry to wet, moderately to highly plastic, sandy and silty
clay (A-6, A-7-6), and sandy silt (A-4) with trace to moderate organics. Organics typically manifest as a
coating on sand grains, lending cohesive bonding between grains and creating what is termed “organic
hardpan”. Organic hardpan can range from 3 to 10 feet deep and have densities ranging from medium dense
to very dense. Deeper, Cretaceous-aged deposits consist of moist to saturated, over-consolidated silty clays
(A-7-5, A-7-6), interbedded with fine to coarse grained, micaceous, silty to coarse sands (A-2-4, A-1-b, A-
3). Silty clays and clayey sands exhibit low to high plastic indices from 11 to 63.

Groundwater

Groundwater was encountered in most borings throughout the project corridor. Areas that exhibit high
groundwater are listed in “Areas of Special Geotechnical Interest.” Groundwater is generally shallow across
the project and occurs within 10.0 feet of the ground surface. The zero hour (0 hr.) groundwater level was
measured and reported for all CPT holes.

Culvert
An unnamed tributary of Big Swamp at station 713+25 crosses NC 24 via a 4-foot by 4-foot single opening

reinforced concrete culvert. The existing structure exhibits structural deficiency and may need replacement.
Subsurface soils at this location consist of alluvium over Coastal Plain soils.



Alluvial soils for this system consist of approximately 3 to 15 feet of black to dark gray, soft, wet, silty clay
(A-7-5) and very loose to medium dense, wet to saturated, silty and fine to coarse sand (A-2-4 and A-1-b).
Soft clays along the east bank of the stream contain up to 13% organic material.

Alluvial material lies directly over Cretaceous-aged deposits consisting of wet, over-consolidated silty clays
(A-7-5), with laminations of fine, micaceous, silty to coarse sands. These silty clays exhibit high plastic

indices from 46 to 47.

Ponds

Several ponds are present on or near the project right of way. These ponds are listed by alignment, station,
and offsets in the “Areas of Special Geotechnical Interest”. A majority of the ponds are within fill sections in
excess of 5 feet. Typically, these ponds are used for field irrigation or recreation. Approximately 2 feet of very

soft muck is anticipated at the bottom of these types of ponds.

Prepared

by,

RN
\ ”,
N ¢ 2,

2 ,....ﬁfg'?// "'

Christina M. Bruinsma, LG
Project Geological Engineer

The following bulk samples were taken for tests to determine the engineering properties of the soil:

BULK SAMPLES
Sample No. Location
BS-1 -L-, 617+00, 80’ RT
BS-2 -L-, 674+00, 50’ LT
BS-3 -L-, 718+00, 50’ LT

BS-4 -SR2-, 10+25, CL

Depth (ft
0.0-10.0
0.0-10.0
0.0-10.0
0.0-10.0

Test

California Bearing Ratio
California Bearing Ratio
California Bearing Ratio
California Bearing Ratio
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Earthwork Balance Sheet
Volumes in Cubic Yards

30

PROJECT R-2303B COUNTY: Cumberland DATE: 2/11/2013 COMPILED BY: TLS SHEET 1 OF 7 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +25%
PHASE 1 ;
-L- (DET1) 355+29.00 366+20.75 760 760 1,923 1,923 2,404 1,644
-L- (LT) 366+20.75 375+00.00 2,163 2,163 1,166 1,166 1,458 706 706

1- (FULL) 375+00 00

2

” _ .

377+00.00 2,257 2,821 2,797
-Y11- 15+50.00 19+05.88 148 148 187 187 234 86
-SR1- 10+10.00 18+25.89 128 128
SUBTOTAL 2 300

LL- (FULL) 377+00.00,  391+76.04 1,771 1,771 30,554 30,554 38,193 36,422
(BEG. BRIDGE)
SUBTOTAL 3 1,771 1,771 30,554 30,554 38,193 36,422
L- (FULL) 403+97.9¢  432+00.00 1,416 1,416 76,121 76,121 95,151 93,735
(END BRIDGE)
-Y 13- 13+75.00 15+99.71 11 11 1,136 1,136 1,420 1,409
REMOVE DAM -L- RT. 430+00.00 4,100 4,100 4,100 4,100
Y 14- 16+30.00 17+20.00 268 195 268 214 214 268 268 463 463
SUBTOTAL4 [ 5795 195 268 5,527 77471 77471 96,839 95412 4,100 463 4,563
- (FULL) 432400, 00 460+00.00 2,265
-Y15- 13+00.00 14+44.95 27
Y15- 15+77.42 18+50.00 65
_SR2- 10+09.14 22+50.00 32 3,575

SUBTOTAL 5

116969 |

-Y16- 10+59.10

16+00.00

-SR2- 22+50.00

39+14.00

)
/

SHEET TOTAL ||

514,377 ||

14,827 195 268 14,559 || 411,500 411,500

504,623

4,806

463

5,269

NOTE: 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.

R2303B_FINAL _balance sheet.xls : SHEET 1

2/15/2013 3:16 PM
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Earthwork Balance Sheet 3

Volumes in Cubic Yards

PROJECT R-2303B COUNTY: Cumberland DATE: 2/11/2013 COMPILED BY: TLS SHEET 2 OF 7 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +25%
-L- (LT) 488+50.00 493+00.00 4,149 4,149 5,186 5,186

SUBTOTAL 7
_

502+50.00 4,537 4,537 5,671 5,671

SUBTOTAL 8 82 82 8,118 10,147 10, 065
7 7 . / ) 7/// )

-L- (RT) 502+50.00 532+50.00 309 14,640 309 36,618 36,618 45,773 45,464 14,640 14,640

-L- (RT) 532+50.00 562+50.00 683 683 25,001 25,001 31,251 30,568

SUBTOTAL 10 : 683 683 25,001 25,001 31,251 30,568

-L- (RT) 562+50.00 592+50.00 37,559 37,559 46,949 46,949

' 46 949

-L- (RT) 592+50.00 622+50.00 5,504 2,799 5,504 14,421 14,421 18,026 12,522 2,799 2,799

-Y19-21+19.31 22+71.00 120 120 148 148 185 65
-Y20- 10+61.81 13+00.00 88 88 240 240 300 212

SUBTOTAL 12 5,712 2,799 5,712 14,809 14,809 18,511 12,799 2,799 2,799

SHEET TOTAL [l 6,786 17,439 6,786 || 126,254 126,254 157,817 151,031 17,439 17,439

NOTE: 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.
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Earthwork Balance Sheet 3¢

Volumes in Cubic Yards

PROJECT R-2303B COUNTY: Cumberland DATE: 2/11/2013 COMPILED BY: TLS SHEET 3 OF 7 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +25%
-L (RT) 622+50.00 647+50.00 5,683 3,553 2,671 3,012 12,535 12,535 15,669 12,657 6,224 6,224

SUBTOTAL 13 5,683 3,553 2,671 3,012 12,535 12,535 15,669 12,657 6,224 6,224
-L- (RT) 647+50.00 659+40.46 221 4,112 221 37,316 37,316 46,645 46,424 4,112 4,112
(BEGIN BRIDGE)
SUBTOTAL 14 221 4112 221 37,316 37,316 46,645 46,424 4112 4,112
-L- (RT) 661+01.00 664+00.00 968 11,889 11,889 14,861 14,861 968 968
-L-(DET3) 663+93.34 674+12.72 662 662 3,368 3,368 4210 3,548

S

UBTOTAL 15 662 968 662 | 15257 | 15,257

19,071 18,409 968 968

’ = 2 - —
-L- (LT) 671+20.00 701+20.00 5,938 5,208 5,938 16,187 16,187 20,234 14,296 5,208 5,208
-Y23-16+75.00 18+94.31 32 32 636 636 795 763

SUBTOTAL 16 5,970 5,208 5,970 16,823 16,823 21,029 15,059

-L- (LT) 701+20.00 730+10.00 6,997 11,193 5,761 1,236 26,653 26,653 33,316 32,080 16,954 16,954

-L- (DET4) 730+10.00 740+97.62 962 962 2,241 2,241 2,801 1,839

SUBTOTAL 17

SHEET TOTAL [ 20495 25,034 8,432 12,063 || 110,825 110,825 138,531 126,468 |l 33,466 33,466
|

NOTE: 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.

R2303B_FINAL _balance_sheet.xls : SHEET 3 2/15/2013 3:16 PM



Earthwork Balance Sheet £l

Volumes in Cubic Yards

PROJECT R-2303B COUNTY: Cumberland DATE: 2/11/2013 COMPILED BY: TLS SHEET 4 OF 7 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT; UNSUIT. |SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
: UNCLASS. UNCLASS. | UNCLASS. ‘ +25%
PHASE 11
-L- (RT) 488+50.00 491+13.00 ' 2,353 2,353 2,941 2,941
-Y17- 10+59.00 15+00.00 44 2,034 1,990

-L- (LT) 493+00.00 498+52.98 v 6,538 6,538 8,173 8,173

-L- (LT) 498+52.68 502+50.00 1,598 1,598 1,998 1,998

SUBTOTAL 2 8,136 10,171
, 7 7 T 7 7 7
-L- (LT) 502+50.00 532+50.00 707 707 5,228 5,228 6,535 5,828
SUBTOTAL 3 707 : 707 5,228 5,228 6,535 5,828
-L- (LT) 532+50.00 562+50.00 1,832 1,832 9,561 9,561 11,951 10,119
-Y18- 18+00.00 20+34.61 17 17 519 519 649 632
., SUBTOTAL

/// / 7 ) 7 7 77777 /7 ) N 7 7 000 ) N ) 0 ) T 0
. _ i _ . _

-L- (LT) 562+50.00 592+50.00 1,608 1,608 16,030 16,030 20,038 18,430

UBTOTALS ]

622+50.00

2,515 441 2,956

21+15.03 301 301 432 432 540 239

SUBTOTAL 6

/i

77

SHEET TOTAL || 10385 441 ' 10385 || 46,575 46,575 58220 || 50350 |l 2,515 441 2,956
| '

NOTE: 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.

R2303B_FINAL _balance_sheetxls : SHEET 4 2/15/2013 3:16 PM



Earthwork Balance Sheet - 3H

Volumes in Cubic Yards

PROJECT R-2303B COUNTY: Cumberland DATE:

2/11/2013 COMPILED BY: TLS SHEET 5 OF 7 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +25%
-L- (LT) 622+50.00 647+50.00 1,503 65 1,503 2,071 2,071 2,589 1,086 65 65
-Y21- 17+75.00 20+04.30 212 212 97 97 121 91 91

SUBTOT
-L- (LT) 647+50.00 659+40.46 1,315 1,390 1,315 18,631 18,631 23,289 21,974 1,390 1,390
(BEGIN BRIDGE) ‘
SUBTOTAL 8 1,315 1,390 1,315 18,631 18,631 23,289 21,974 1,390 1,390
(END BRIDGE)
-L- (LT) 661+01.00 664+00.00 162 4,886 4,886 6,108 6,108 162 162
-L- (LT) 664+00.00 671+20.00 10,569 . 10,569 13,211 13,211
-Y22- 12+00.00 15+64.73 262 262 2,326 2,326 2,908 2,646
SUBTOTAL 9 262 162 262 17,781 17,781 22,227 21,965 162 162
-L- (RT) 671+20.00 701+20.00 2,364 369 2,364 6,351 6,351 7,939 5,575 369 369

-L- (RT) 701+20.00 730+10.00 316 1,097 9,564 11,955 10,858 1,389 1,389
-Y24- 10+59.61 12+50.00 133 300 129 4 610 610 763 759 429 429
SUBTOTAL 11 1,546 445 1,101 11,617 1,818 1,818

SHEET TOTAL

7,202

3,359

445

6,757

55,105

91

3,895

| 55,105
|

68,883 | 62217 |
| |

3,804

R2303B_FINAL _balance_sheet.xls : SHEET 5

NOTE: 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.

2/15/2013 3:16 PM



PROJECT

Earthwork Balance Sheet

Volumes in Cubic Yards

33

-L- (RT) 491+13.00

498+50.0

242

3,769 4,711

R-2303B COUNTY: Cumberland DATE: 2/11/2013 COMPILED BY: TLS SHEET 6 OF 7 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. |SUITABLE| - TOTAL ROCK EARTH | EMBANK.| BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. ‘ UNCLASS. | UNCLASS. +25%
PHASE III
-L- (RT) 366+20.75 375+00.00 245 245 2,344 2,344 2,930 2,685

-Y11- 20+23.00 25+00.00 51 51 1,527 1,527 1,909 1,858
SUBTOTAL 296 296 3,871 | 3,871 4,839 4,543

-Y13- 17+42.59 20+00.00 106 106 374 374 468 362
SUBTOTAL 2 129 129 413 413 517 388

-Y16- 16+00.00

19+50.00

39

39

_SUBTOTAL 4

39

530

-L- (RT) 664+00.00

671+20.00

184

184

13,108

12,924

SUBTOTAL S

184

184

10,486

10,486 13,108

12,924

SHEET TOTAL

890

890

19,794

19,794 | 24,744 |

23,854

NOTE: 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.

R2303B_FINAL balance_sheet.xls : SHEET 6 2/15/2013 3:17PM



PROJECT:

Earthwork Balance Sheet

Volumes in Cubic Yards

37

R-2303B COUNTY: Cumberland DATE: 2/11/2013 COMPILED BY: TLS SHEET 7 OF 7 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT|, UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. | BORROW ROCK | SUITABLE| UNSUIT. TOTAL
UNCLASS. UN CLASS. UNCLASS. +25%

TOTAL FROM SHEET 1 14,827 195 268 14,559 411,500 411,500 514,377 504,623 4,806 463 5,269
TOTAL FROM SHEET 2 6,786 17,439 6,786 126,254 126,254 157,817 151,031 17,439 17,439
TOTAL FROM SHEET 3 20,495 25,034 8,432 12,063 | 110,825 110,825 138,531 126,468 33,466 33,466
TOTAL FROM SHEET 4 10,385 441 10,385 46,575 46,575 58,220 50,350 2,515 441 2,956
TOTAL FROM SHEET 5 7,202 3,359 445 6,757 55,105 55,105 68,883 62,217 91 3,804 3,895
TOTAL FROM SHEET 6 890 890 19,794 19,794 24,744 23,854

.

51,440 770,053 770,053 962,572 918,43 7,412 55,613 63,025
MATERIAL FOR SHOULDER CONSTRUCTION 52,544 52,544 65,680 65,680
LOSS DUE TO CLEARING & GRUBBING -18,000 -18,000 18,000
ADDITIONAL UNDERCUT ‘ 15,550 15,550 15,550 19,438 19,438 15,550 15,550
WASTE IN LIEU OF BORROW -7,412 -7,412 -7,412
SELECT GRANULAR MATERIAL IN LIEU OF BORROW -62,018 -62,018 -77,523 -77,523
PROJECT TOTAL 42,585 62,018 9,145 33,440 776,129 776,129 970,167 936,726 71,163 71,163
EST. 5% TO REPLACE TOP SOIL ON BORROW PIT 46,836
GRAND TOTAL 42,585 62,018 9,145 33,440 776,129 776,129 970,167 983,562 71,163 71,163
SAY 42,600 62,100 983,600

DDE = 18,700 CY

NOTE: 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

R2303B_FINAL _balance_sheetxls : Balance Sheet From §

heet Totals

2/15/2013 3:17PM
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