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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

STATE PROJECT__34438.1.1
F.A. PROJECT
COUNTY_RICHMOND

DESCRIPTION US 1 FROM SOUTH OF SR 1001
(MARSTON RD.) TO NORTH OF SR 1528

(VINCENT GIBSON AVE.) JUST NORTH OF HOFFMAN

oD 3 NOa R""2502A

STATB STATE PROJECT RRFERENCE NO, sHExT ToraL
N.C| R-2502A 1139
STATE PROLNO, . APROJNO. DESCRIPTION
34438.1.1 PE
34438.2.3 ROW, UTIL
34438.3.3 CONST

'CAUTION NOTICE

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

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

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

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

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

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON. THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

END TIP PROJECT R-25024 4@\

END RIGHT OF WAY ACQUISITION
TIP PROJECT R-25024
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INVESTIGATED BY_R.Q. CALLAWAY PERSONNEL_C.C. MURRAY

CHECKED BY_C.B. LITTLE J.E. ESTEP

SUBMITTED BY_C.B. LITTLE D.K. BRATTON

DATE _JANUARY 2004

NOTE - THE INFORMATION CONTAINED HEREWN 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.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL DESCRIPTION

GRADATION

-ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUQUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1586). SOIL

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

POORLY GRADED)

UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.{ALSO

GAP-GRADED- INDICATES A MIXTURE OF UNIFGRM PARTICLES OF TWQ OR MORE SIZES.

CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.

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 FOLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

OTHER

- SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS
VERY STIF, GRA Y CLA MIT M HTERGEDOED FUE SAD LAERSHGHY PLSTE A7 ————— el ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL. LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION P —— FINE 70 COARSE GRATH TGNEGUS AND FES AMORPIIC ROCK THAT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TD OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAQLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS, (857 PASSING *200) (3357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC. - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- PLAIN
GROUP Al fe-3] a2 . led4laslabla7]ataz]a4065 COMPRESSIBILITY ggg’—(cmg%ALLINE E‘E“['ﬁMEE.&%?“?‘Ecﬁ“‘%ﬁ&”?&h’l%“i’?ﬁu““éiw”%'éf@?fﬂ A]? rtzslrm ROCK TYPE | COLLUVIUM -~ ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. peto[o-ih A-2-4]a-2-5[a-2-6]p-2-7] aral| A3 | A64A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 3@ ST == INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
550 RN MODERATELY COMPRESSIBLE LIQUID LIMIT 3158 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TGTAL
SYMBOL B350 \\ NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 (SCEP[}IMENTARY ROCK 1 T L gﬁéLssggggLé TRCUCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- PERCENTAGE OF MATERIAL — \;JEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
MV I o 522;“8;““ cLav | pPo ORGANIC HATERIAL GRf;rélIJt:R SILT- CLAY OTHER HATERIAL - ROCKS OR CUTS MASSIVE ROCK.
S SOILS OTHER MATERIAL ur )
® 200 15 MX]P5 MXI9 MX[35 MX[35 MX(35 MXBS MN36 Mu[36 MN[36 MN[3E MN SOILS TRACE OF ORGANIC MATTER 2 - 3% 3- 5% TRACE 1- 107 FRESH ﬁi’ﬁﬁ;ﬁ?%;ﬁ;ﬂfﬁ&f RIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER ___&;Izomifusl_z AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 52 5 - 127 LITTLE 19 - 20% ’ .
LIOUID LiMIT 40 MXjel MN 40 MXJ41 MN 149 MX[41 MN |40 MXI41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX | N.P.Jig Mx[ip MX |11 MN il MN [19 M [0 MX|it MN (L MN LITTLE OR wiGHLy | HIGHLY ORGANIC e 5207 HIGHLY 357 AND ABOVE (V. SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
T URE.
GROUP INDEX| @ 8 o 4 MX_ |8 Mxji2 MX|I6 MX|No Mx|  MODERATE ORGANIC ND WAT OF & CRYSTALLINE NATURE . FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
MOUNTS UND ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TG
USUAL TYPES|STONE FRAGS. amo oF SOILS SLIGHT - SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
E “lFine | SILTY 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 GRA:E;D“ND SaND| GRAVEL AND SAND SoILS | SOILS MATTER v STATIC WATER LEVEL AFTER 24  HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIAL Al .
GEN, aarrsc MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
y Py ' GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS R A .
25 A EXCELLENT TO GOOD FAIR TO POOR FAIR T0 1 boor | unsuimaee Yew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA {MOD.) PARENT MATERIAL
. POOR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUW’ SPRING OR SCEP WITH FRESH ROCK FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
—- - NG O AGE : THE STREAM.
PLOF A7-S=LL -30:PLOF A7-6>LL. - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS - MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A4 MAJORITY SHOW KADLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED — (MOD, SEV.) AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK* SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE CDMPHETSSIVEF?_ZTRENGTH 3??3@8{&&3%2&?5?;0:« @3; oMt TEST BORING SAMPLE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
HVALUE) LION/PF ) DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | coer o curic i (ke RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING . (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
GRANULOR LOOSE 470 10 S- BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. ITS LATERAL EXTENT.
MATERIAL MEDIUM DENSE 10 10 30 Na ARTIFICIAL FILL OTHER THAN ! S5- SPLIT SPOON IF_TESTED, YIELOS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vzgsNggNss 38 70 5B ROADWAY EMBANKMENTS Q CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FASRIC ELEMENTS ARE DISCERNIGLE BUT | MOTTLED (MOT) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>S50 _ INFE sor ST- SHELBY TUBE v. SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD ORAINAGE.
VERY SOFT ) Ry — T T [INFERRED SOIL BOUNDARIES O vowrmoRmG veLL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT . 270 4 .25 0 0.5 =//=v7= INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N VALUES < 190 BPF INTERVENING IMPERVIOUS STRATUM.
alLTTE—,fIﬁY MES?;’:F STIEF ; IS ?5 ‘3‘5‘ T$0‘ R AN I"N‘Eiﬁﬁfgifm AT- RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 10 30 270 4 TTTeeT ALLUVIAL SOLL BOUNDARY TRIAXIAL SAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALITY DESIGNATION (R.0.0.)- A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >3p >4 257025 O SLOPE INDICATOR ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
oI MIRECTION OF INSTALLATION CBR - CBR SAMPLE EXPRESSED AS A PERCENTAGE :
TEXTURE OR GRAIN SIZE ROCK STRUCTURES ROCK HARDNESS .
(OO~ sPT N-vaLLE VERY HORD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 40 60 200 278 ® - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK. TELY UNIFORM THICKNESS AND
OPENING (MM) 476 2@  0.42 025 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY
ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER coBBLE GRAVEL cg:ﬁgs FINE SILT cLaY T0 DETACH HAND SPECIMEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
Al
(BLOR.) (0B, (GRJ (CoF. D) (ﬁ. gg.) Ly ) AR - AUGER REFUSAL FRAC. - FRACTURED SL. - SILT, SILTY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO £.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG & FAULT OR
o a0 - oa - P P BT - BORING TERMINATED FRAGS. -~ FRAGMENTS SLI - SLIGHTLY HARD S:CS;ADEEZT?BTZTI% BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED SLIP PLANE.
- - 4 - ‘CL. - CLAY . HI. - HIGHLY TCR - TRICONE REFUSAL -
SIZE N 12 ¥ STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR B.P.F.) OF
CPT - CONE PENETRATION TEST  MED. - MEDIUM W - MOISTURE CONTENT o i ggggzi%gﬁf”:gi&B&ﬁ?p?ﬁfi&g S e e OF PICK gfn}'L'E A 140 LB. HAMMER FALLING 30 INCHES REUIRED TO PRODUCE A PENETRATION OF | FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS CSE. - COARSE MICA, - MICACEOUS V. - VERY : A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S LESS THAN 8.1 FOOT PENETRATION
SOIL MOISTURE SCALE FIELD MOISTURE OMT - DILATOMETER TEST MOD. - MODERATELY VST - VANE SHEAR TEST POINT OF A GEOLOGISTS PICK. WITH 60 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION DPT - DYNAMIC PENETRATION TEST NP - NON PLASTIC 7Y - UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS .
(ATTERBERG LIMITS) RIPT _
ERG LTS DESCRIPTION e - VOID RATIO PMT - PRESSUREMETER TEST 74~ DRY UNIT WEIGHT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN %m-—%r% JUPLARLCELNETNAGBTE” OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY F. - FINE SAP. ~ SAPROLITIC PIECES CAN BE BROKEN BY FINGER PRESSURE. g
(SAT.) FROM BELOW THE GROUND WATER TABLE FOSS. - FOSSILIFEROUS SD. - SAND, SANDY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY DESIGNATION (S.R.O.DJ - A MEASURE OF ROCK OUALITY DESCRIBED BY:
L LIOUID LIMIT ) SoFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL TO OR GREATER THAN 19 CENTIMETERS DIVIDED
oLasTIC PINGERNAIL g BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
RANGE SEMISOLID; REQUIRES DRYING TO - TOPSOIL (T.S.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
D TWET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
| PLASTIC LIMIT £ THICKNESS
" DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING vERY IHIE?LY BEDDED S LC FEEETS BENCH MARK:
oM __ OPTIMUM MOISTURE - MOIST - ) SOLID; AT OR NEAR OPTIMUM MOISTURE automatic ] manaL VERY WIDE ek Aoy THICKLY BEDDED L5 - 4 FEET
SL_| SHRINKAGE LIMIT MOBILE B- 57 O] cuar errs ﬁé%iamu cLose fTTUU Jp e THINLY BEDDED B.16 - 1.5 FEET ELEVATION:
[] & contmuous FLIGHT euceR CORE SIZE: CLOSE 0.6 TO | FEET VERY THINLY BEDDED 0.03 - .16 FEET
~DRY - @ FEQUIRES ADDITIONAL WATER 70 O ) VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.006 - 0.03 FEET NOTES:
ATTAIN GPTIMUM MOISTURE BK-51 & HOLLOW AUGERS [ : . THINLY LAMINATED * 0.008 FEET
PLASTICITY [ ceosse [ o Fecen Fivcen sirs O] INDURATION
PLASTICITY INDEX (PD ORY STRENGTH E— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 05 VERY LOW [ eve-sso [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT [T cosme [T w/ apvencer D T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM . : .
HIGH PLASTICITY 26 OR MORE HIGH D PORTABLE HOIST D TRICONE STEEL TEETH D POST HOLE DIGGER MADERATELY INDURATED GRAINS CAN BE SEPARATED FROMH SAMPLE WITH STEEL PROBE;
0 € UNGCaRE, [ Heno ausen BREAKS EASILY WHEN HIT WITH HAMMER.
TRICO! * TUNG.-CARB.
COLOR [ omer ] sounoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) D CORE BIT D VANE SHEAR TEST DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] omer ] omer 0 EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/15/00
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R-2502-A
Richmond Co.

Areas of Special Geotechnical Interest
Highly Plastic Soil
Large intervals of the alignment are underlain by clayey sand soil that returns an A-2-6, A-2-7, A-6
or A-7 AASHTO classification. This stratum is largely impermeable, and the soil is often hard and

STATE oF NORTH CAROLINA dry. This material is usually covered by loose non-plastic sand. The intervals within 5 feet of
DEPARTMENT OF TRANSPORTATION finished grade that are indicated on the profile sheets are listed below.
. P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Intervals of Highly Plastic Soil Within 5’ of Finished Grade.

MICHAEL F. EASLEY LYNDO TIPPETT ‘ Interval PI of Samples Average PI
GOVERNOR , , SECRETARY 13+00 to 18+00 , 23,24,61,31 34
_ December 11,2003 37+00 to 39+50 16,32 24
State Project: 3448.1.1 (R-25022) | . 57+00 to 60+50 30,19,33,11,21,35 25
Federal Project: . | 64+00 to 69+00 23,34,16 24
County: Richmond | 205+00 to 214+00 20,27,14,44 26
Description: US 1 From South of SR 1001 (Marston Rd.) to North of SR 1528 (Vincent 220+00 to 214+00 18,21, 31 23
‘ Gibson Ave.) Just North of Hoffman. Grading, Paving and Drainage 237450 to 239+00 2419 21
Subject: Geotechnical Report - Inventory ,, 244+00 to 257+00 16,32,14,14,34 22

High Groundwater

Project Description

- This is a report of an English-units geotechnical investigation for a project that will upgrade a 5.3
mile section of Highway US 1 east of Rockingham in Richmond County. The CSX rail line runs
parallel to the roadway for the length of the project. In the community of Hoffman, the roadway is on
land claimed by the railroad as right of way.
The project starts in the community of Marston, just east of the Rockingham Speedway. The

No wetlands are identified on the plans but extensive intervals of groundwater within 5 feet of
finished grade were identified, and are listed below. Comparison with the list above will show the
correspondence between the shallow high PI soil intervals and the shallow groundwater.

Intervals of Groundwater Within 5’ of Finished Grade
11+00 to 17+50

inclusion of 16 Y lines mostly just involving paving adds 3349 feet to the project for a total length of 37+00 to 38+50

5.93 miles. US-1 will be widened to four lanes or more and the intersections with adjacent roads will : ?gzig 5205252800

be improved.

The f(I:llowing lines were investigated: ' : 231+0010 250+00

S 1T 1000 t0 289+49 ....ooooveeeereas 27,9491t 255+00 to 258+50

SY e R 1342510 13475 e 50ft Physiography and Geology

Y L e 1043210 11450 e, _118ft The project is within the Piedmont physiographic province in the Carolina Slate Belt litho-tectonic

Y2 e eerrrereraeaaaerraaans 10+75 to l2+00 ...... 1251t province. Coastal plain sediments cover the area. ' ‘

SY 3 10+32to 11+50....... R e L1181t v : Topographic Setting :

NA-r e, 1043210 12400 e, 168ft : » This path of the roadway is east-northeast, then northeast then east-northeast, following the crest

Y S e 10+50 to 16+50....ccrecreeennnnee. e 650ft ' of aridge. The topography along the ridge top is rolling, with lows around 420’ and highs around

“YO6- ORI 1245010 13467 e 117ft 440’ until the end of the project, where the road drops to 410, starting the prolonged descent to

T 10432 10 17430 . eveeeeereeeeeeeeeeereenn 700t Drowning Creek. '

Y 8 e, 1043210 12450 e 218ft , ‘ : Surface Drainage and Geomorphology

Y Dt e 10+32 10 11450 i, 118ft This area has been interpreted to be a terrace or plain that has been dissected into remnant flat

Y100 e 1247510 134+14 e, 39ft areas connected by narrow ridges. The beginning of this project is at an elevation of about 420 at

-Y11-; s JO+H50t0 11450 e eeeeeeeeeeeeeeeeenn, 100t ; the edge of a flat area that includes the community of Marston. Not far east the road bends to the

Y120 e 1043210 12450 oo 218ft - northeast and skirts the upper' ends of small valleys draining to the left and the right. Before

Y 13- e, 124700 13407 oeeeeeeeeeeeeeeeeeeeeeeeeeeeens 371t reaching Hoffman, the roads bends back to the original heading on another remnant of the old

4 U S OSSR 1043310 11475 e, 1421t “plain, at an elevation of about 420°. The project is drained by the PeeDee River to the west, the
C =Y 5 1043510 13400 ..o 2651t Lumber River to the East, and the Little Pee Dee to the south.

Y10 e, 1043410 12400 e, 1 66ﬂ » Surface Drainage

Ordinarily, stream channels are assumed to start as little runoff features that gather rainwater into
rivulets, which join eventually to form streams etc. The Pinehurst sand which occurs at the
surface is so loose and so porous that rainwater must sink into the soil immediately. No gullies
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or runoff erosion features are developed on the Pinehurst. Stream valleys do head up in
topographic lows crossed by the road, but rather than the Pinehurst being thinner in these areas,
the top of the Cretaceous seems to be lower. Water may be sinking through the Pinehurst to the
clayey units at the top of the Cretaceous section, then through the subsurface to wetland outflows
on the flanks of the ridge.
Geology
Only the Cretaceous and younger geology, (sand hills) is pertinent to this project.
Soils Properties
A general description follows immediately below, and a detailed description of the subsurface may
be found under the segment descriptions in the Geotechnical Descriptive Analysis section,
farther along in the report. Relationships from the drilling result in a tentative identification of two
and possibly three sedimentary units in a stratigraphic column for the project. When the soils are
divided on the basis of the field identification and then the soil test results are averaged, the
Pinehurst average fits in the A-3 classification and the Midddendorf average returns an A-2-6.

Formation %coarse sand %fine sand  %silt %clay PI LL %pass200 %pass 40
Pinehurst  64% 26.3% 38% 58% NP 20 10.4% 61%
Middendorf 50% 18.8% 52% 257% 20 38 32% - 66

Pinehurst Formatmn
The soil assigned to this unit is non-plastic A-3, A-2- 4 or A-1 sand, found at land surface. The
Pinehurst is a named formation that occurs on ridge-tops in Richmond, Hoke, Scotland and
Moore Counties. It is white or red unconsolidated, highly porous, usually with more than 50%
coarse grains, almost no silt, and very little clay content. The accepted interpretation is that the
unit was deposited as windblown sand, in dunes during the Eocene Epoch of the Tertiary Period,
(50 to 30 million years ago). On this project it was commonly 10’ thick or more.
Middendorf, Clayey Sand: :
Medium dense, impermeable, clay supported clayey sand, usually wet, sometimes mottled was
found below the Pinehurst unit, described above. No outcrop was identified, though it was found
within 3’ of the surface by drilling. AASHTO classifications of A-2-6, A-2-7, A6, and A-7 were
established by analysis. When drilling was carried below the Pinehurst Formation, this clayey
coarse sand was always found. The character of this unit is consistent with the description of the
Middendorf Formation, a late Cretaceous stratigraphic unit, deposited about 83 million years ago
in a lower coastal plam delta, and near shore environment.
Fluvial Unit:
Below the Clayey Sand, (described above), a cross-bedded sandy unit with sand and clay beds
deposited by fluvial processes has been encountered in outcrop elsewhere. In a few borings on
this project, sandy rather than clayey soil was found below the A-6 and A-7 “Clayey Sand” and
may be from this second Middendorf unit.
Rock Properties
No rock was found within the limits of this investigation.
Groundwater Properties ‘ , _
On this project, groundwater occurs in permeable poorly consolidated sand beds or layers over
impermeable clay rich beds, as perched aquifers. Wherever the unit described above as “Clayey
Sand” occurred, there was water measured in the boring. In intervals where drilling did not
traverse the Pinehurst to an underlying unit, the borings were dry. Areas of shallow groundwater
are listed in the Areas of Spemal Geotechnical Interest section above, this report.
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R-2502-A
Richmond Co.

Geotechnical Descriptive Analysis of the Project

The project was divided into 4 segments based on subsurface geology. Segment 1 is the —L- line
from the beginning of the project at —L-10+00 to —L- 120+00. Segment 2 is the interval from —L-
120+00 to —L-171+00. Segment 3 runs from —L-171+00 to —L- 259+OO Segment 4 runs from —L-
259+00 to the end at —L-290+00.

Segment 1. Station —L-10+00 to —L- 120+00, (Including —Y- Lines).

This segment begins in the community of Marston, not far east of the Rockingham speedway on

- US-1, and ends at SR 1479. This segment has loose non-plastic unconsolidated Pinehurst sand,

generally less than 10’ thick, over Middendorf clayey sand. There are intervals under the hilltops
(listed immediately below) with sand thicker than 10’ and no clayey sand, but the sense from the
profile is that the clayey units probably are just below the reach of the borings.
Physical Description
The road begins on a remnant of a flat plain, and travels N55E up to —L- 58+00 where it leaves
the plain for a ridge and turns north to N10E. It follows topography periodically rising as high as
440’ elevation and falling to 425’ elevation, until the end where it drops to an elevation of 411°.

Valley Bottom Hilltops
-L- Station Elevation ____-L- Station Elevation
10+00 426 27+00 430
33+00 421 48+00 440
63+00 422 76+00 443
88+00 426 103-+00 432
115+00 414

Cuts and Fills
The significant (more than 5’ thick) cuts and fills of this segment, are listed in the table below.
Most of the segment will be built on or near existing grade with little fill or cut.

Cut Fill
From To From To
58+50 60+50 Left '
' 61+50 64+50 Left and Right
64+50 67+50 Right
87+50 89+00 Left and Right
93+50 100+00 Left '

Soil ,
Two different and identifiable sand formations are found: The upper loose sand was identified as

Pinehurst, the lower clayey unit was identified as Middendorf.
Pinehurst Formation ]
The uppermost material is A-2-4, A-1 or A-3 non-plastic sand from 3’ to over 10’ thick. This
sand is non-plastic and usually very loose to loose. This material would be expected to be stable

el

at slopes no steeper than the angle of repose for sand: 32 to 34 degrees, (about 2:1 horiz:vert).

Coarse sand accounts for about 65% of this material, with clay usually around 5%.

Middendorf

The dominant soil type below the loose sand is clayey sand with coarse sub angular to sub
rounded coarse quartz grains in a clay matrix. Layers or lenses of pure clay sampled as well
and account for some of the extremely high PI values. Coarse sand accounts for about 50% of
this unit, but clay is commonly 25% or more.



Soil Plasticity

The areas with PI values above 20 that are w1th1n 10’ of finished grade, are listed below

Location

-L-14+00, to 17+50

-L-35+00, to 40+50

-L-574+00, to 61+00

-L-66+00, to 69+00

-L-81+50 to 86+50
Fill Soil

Grade +or-  Soil Class Thickness Consistency PI

-5’ A-7 10+ Stiff to V. Stiff 20to 35
-2t0 -8 A-7, A-6 5.0+ Med Stiff to Hard 25 to 30
-0 to -6’ A-7-6 2.0+ V.Stiff to Hard ~ 20to 30
-5t0 -8’ A-7-6 5.0+ Stiff to V. Stiff - 2010 30
-8.0° A-2-7 5.0+ Very Stiff 20to 35

The existing road is built at grade in most places. Fill supported roadway was found at the
following locations: No evidence of failure was seen in the existing roadbed.

Location Thickness
39+50 to 42+50 5
61400 to 64+00 8
86+50 to 88+50 15’
. Groundwater
The areas where groundwater was measured within 5° of present ground surface are listed
below. . '
Location Depth Below Grade to Water
11+00 to 18+00 5°t02’
37+00 to 40+50 5
57+00 to 60+00 5°t0 0’
68+00 to 69+00 3’

W

R-2502-A
Richmond Co.

Groundwater
This sand is so porous that water just sinks through it down to the impermeable layers of the
underlying formation. No groundwater was measured in this segment.

Segment 3: —L 171+00 to —L-259+00.
This segment begins just at the bend in the road at Hoffman and continues to Hart Avenue, where
the railroad bends away from the highway. This segment is characterized by loose non-plastic
unconsolidated Pinehurst sand, generally less than 10” thick, underlain by Middendorf clayey sand.
The segment is nearly flat and is characterized by high groundwater in most of the interval.
Physical Description
After traversing a curve at the beginning of the section, the road follows a bearing of N 55E from
—L- 181 to —L- 240 where it then turns to a bearing of N72 E. It is on grade and slightly downhill. -

Segment2:-L-120+00 to —L-171+00.

This segment is a straight section underlain by loose dry sand, that traverses one broad hill.
Physical Description

This segment of the project continues from SR 1479 to —L- 171+00. The north-northeast bearing
of the previous segment continues with this segment to the bend in the road just before Hoffman

Valley Bottoms Hilltops
-L- Station Elevation I -L- Station Elevation
120+00 415 136+50 422
142+00 414 155+50 441
171400 430

Seil :
Alluvial Seil ' ‘
The Pinehurst formation is continuous on the surface of this segment, and is the only material
that was found in the subsurface. It is possible that the topography above a base elevation of
" 415 to 420 is all Pinehurst sand. The soil samples were-all A-1, A-2-4, or A-3, non-plastic,
very loose to loose moist to dry.
Cuts and Fills ’
The significant (more than 5° thick) cuts and fills of this segment, are listed in the table below.
Most of the segment will be built on or near existing grade with little fill or cut.

Cut Fill
From To From To
121+50 126+00 Right
134+00 140+00 Right
145+00 148+00 Right
121450 126+00 Right

Page 5

Valley Bottoms Hilltops
-L- Station Elevation _ , -L- Station Elevation
' 171+00 430
199+00 425 " 218+00 430
238+00 420 ~ 244+00 424
253400 417 , - 256+50 423
259+00 418 '

Cuts and Fills

In general, cuts in the ditches for dramage will supply borrow for the roadway. The result is that
the plan views show the segment mostly in cut, and the profiles show the segment all in fill.

Soil ~
The surface of the segment is covered by Pinehurst Formation, wind blown sand, lying above the
Middendorf Fm, clayey sand.

Pinehurst Formation
The uppermost material is A-2-4, A-1 or A-3 non-plastic sand from about 8’ to less than 2’
thick. This sand is non-plastic and usually very loose to loose. Coarse sand accounts for about

65% of this material, with clay usually around 5%.
Mindendorf Formation

The dominant soil type below the Pinehurst is clayey sand with coarse sub angular to sub
rounded coarse quartz grains in a clay matrix. In this segment the usual soil classification is A-
2-6 or A-2-7 with an occasional A-6 or A-7. Coarse sand accounts for about 50% of the

samples, but clay is the distinguishing feature, commonly accounting for 25% of the sample.
Soil Plasticity

All of the borings in this segment found clayey sand within 10’ of the surface with PI values

ranging from 15 to 44, with blow count, (N), values of 10 to 15

-L-81+50 to 86+50 -8.0° A-2-7 5.0+ Very Stiff 20 to 35
Fill Soil
The existing road is built at grade in most places. No evidence of failure was seen in the existing
roadbed.

. Groundwater

The areas where groundwater was measured within 5° of present ground surface are listed

below. There were areas with cattails in the ditches of the current roadway.
Location

191+00 to 225+00
231+00 to 243+00
256+00 to 259+00 erratic

o



Segment4: —L-259+00 to —L-289+50.
This segment is similar to segment 2. It is all sand with insignificant amounts of clay, loose to
very loose and dry. The road traverses broad hills that may be all sand above the base elevation.
This is the beginning of the gradual descent to Drowning Creek.
Physical Description
This segment is from —L- 259+00 to the end of the project at —L- 289+50. The segment begins at
a bearing of N72E then at -L-261+00 changes to N55E and continues to the end.

- Valley Bottoms Hilltops

-L- Station Elevation I -L- Station Elevation
259+00 420 , 269+00 430
275+50 410 284+0° 430
293+00 407

- Soil ,
Alluvial Soil ;
The Pinehurst formation is continuous on the surface of this segment, and is the only materia

that was found in the subsurface. It is possible that the topography above a base elevation of
410 to 420 is all Pinehurst sand. The soil samples were all A-1, A-2-4, or A-3, non-plastic,
very loose to loose moist to dry. .

Cuts and Fills
The valley centered at —L- 275+00 will be filled from 271+00 to 282+00, receiving up to 10’ of

fill. This is the only significant fill or cut in the segment.

Groundwater - ;
This sand is so porous that water just sinks through it to the impermeable layers of the
underlying formation. No groundwater was measured in this segment.

CLOSING STATEMENT

If any significant changes are made in the design or location of the proposed roadway, the subsurface
information and interpretations will have to be reviewed and modified as necessary.

Respectfully Submitted,
R.Q. Callaway | |
Project Geologist
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EARTHWORK BALANCE SHEET
Volumes in Cubic Yards

PROJECT R-2502A COUNTY RICHMOND DATE October 18,2007  COMPILED BY: ABP SHEET 3D OF " 39 SHEETS
= | EXCAVATION EMBANKMENT ﬂ WASTE
&l STATION | STATION | TOTAL ROCK |UNDERCUT UNSUIT. |SUITABLE| TOTAL ROCK EARTH | EMBANK. | BORROW | ROCK |SUITABLE| UNSUIT. | TOTAL
=~ UNCLASS. UNCLASS. | UNCLASS. ) 20%
SUMMARY 1 - LEFT |
-L- 2+80.00 TO 32+80.00 3717 3717 1340 1340 1608 2109 2109
y1- 11+35.00 TO 12+53.0 27 27 134 134 161 134
ly2-11+00.00 TO 12+69.0 8 8 286 286 343 335
Y3- 11+15.00 TO 12+35.7 106 106 106 106
Y4- 10+70.00 TO 12+39.9 15 15 92 92 110 95
SUBTOTAL SUMMARY 1| 3873 3873 || 1852 1852 2222 564 2215 2215
|
SUMMARY 2 - LEFT | ,
-L- 32+80.00 TO 62+80.00|| 6774 6774 3877 3877 4652 2122 2122
SUBTOTAL SUMMARY 6774 6774 3877 3877 4652 2122 2122
| _
SUMMARY 3 -LEFT
-L- 62+80.00 TO 92+80.00| 3763 ' 3763 4078 4078 4894 1131
SUBTOTAL SUMMARY 3763 . 3763 4078 4078 4894 1131
SUMMARY 4 - LEFT
- 92+80.00 TO 122+80.0 5707 ' , 5707 || 2988 2988 3586 2121 2121
'Y7- 10+50.00 TO 12+62.5 329 329 150 150 180 149 149
SUBTOTAL SUMMARY 6036 6036 3138 3138 3766 2270 2270
H - -
SUMMARY 5 - LEFT I
fL- 122+80.00 TO 152+80.0ff 2441 2441 3602 3602 4322 1881
SUBTOTAL SUMMARY 2441 ~ ‘ 2441 3602 3602 4322 1881
| | | 1
SUMMARY 6 - LEFT ,
IL- 152+80.00 TO 182+80.0ff 3329 3329 5066 5066 6079
fys- 12+30.00 TO 14+50.0 92 92 | 329 329 395

|SUBTOTAL SUMMARY 3421 3421 )l 5395 5395 6474 l

] 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.

balance_cardl.xls : Balance Card 2/12/2008 4:03 PM



EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT _R-2502A COUNTY RICHMOND DATE October 18,2007  COMPILED BY: ABP SHEET 3E OF 39 SHEETS
S T EXCAVATION EMBANKMENT | WASTE
&] STATION | STATION || TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK.| BORROW | ROCK |SUITABLE| UNSUIT. | TOTAL
UNCLASS. UNCLASS. | UNCLASS. ) 20%
SUMMARY 7 - LEFT
| 182+800.00 TO 212+80.4 3260 3260 4919 4919 5903 2643
Y9- 11+50.00 TO 12+58.5 68 68 35 35 42 ' 26 26
1
ISUBTOTAL SUMMARY 3328 3328 4954 4954 5945 2643 26 26
SUMMARY 8- LEFT ||
- 212+80.00 TO 242+80. oﬂ 5548 5548 1934 1934 2321 3227 3227
lyii-11+50.00 TO 12+65.6] 42 492 48 48 58 16 |
fy12- 11+50.00 TO 13+6 %l 322 322 16 16 19 303 303
ISUBTOTAL SUMMARY 5912 5912 I 1998 1998 2398 16 . 3530 3530
|
SUMMARY 9 - LEFT lf ,
L- 242+80.00 TO 272+80. ol 9509 9509 | 4161 4161 4993 , ' 4516 4516
V14- 11+35.00 TO 12+77.4| 335 335 335 335
Y15- 11+00.00 TO 13+67.9 6 6 1339 1339 1607 1601
[SUBTOTAL SUMMARY g 9850 9850 5500 5500 6600 1601 4851 4851
l ,
SUMMARY 10 - LEFT
- 272+80.00 TO 289+49.1] 3174 3174 10110 10110 12132 8958
Y16- 10+85.00 TO 12+54.8 352 352 | 6 6 7 345 345
UBTOTAL SUMMARY 1| 3526 3526 | 10116 10116 12139 8958 345 345
| I
| SUMMARY 11 - RIGHT | I »
| -L-2+80.00 TO 32+80.00 | 2703 2703 || 3899 3899 4679 1976
Y- 10+32.03 TO 10+65.00] 23 23 | 23 23
UBTOTAL SUMMARY 1f 2726 2726 3899 3899 4679 1976 23 23
| ,
SUMMARY 12 - RIGHT ||
_L- 32+80.00 TO 62+80.00|| 2736 2736 || 4127 4127 4952 2216
Y5- 10+50.00 TO 16+50.04| 3792 3792 |l ~ 3792 3792
Y6- 10+32.00 TO 11+50.0 172 172 44 44 53 119 119
UBTOTAL SUMMARY 1fl 6700 6700 4171 4171 5005 2216 3911 3911

balance_cardl.xls : Balance Card (2)

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.
AR

2/12/2008 4:03 PM



EARTHWORK BALANCE SHEET
Volumes in Cubic Yards

PROJECT R-2502A COUNTY RICHMOND DATE October 18, 2007 COMPILED BY: ABP SHEET 3F OF 39 SHEETS
> , EXCAVATION _ EMBANKMENT |l WASTE
S| STATION | STATION || TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. | BORROW || ROCK |SUITABLE| UNSUIT. | TOTAL
2 UNCLASS. UNCLASS. | UNCLASS. ) 20% |
SUMMARY 13 - RIGHT ‘
-L- 62+80.00 TO 92+80.00] 5972 5972 3295 3295 3954 2018 2018
Y10- 10+32.04 TO 10+70.0f 22 22 3 3 4 18 18
SUBTOTAL SUMMARY 1] 5994 | 5994 3298 | 3298 3958 2036 2036
SUMMARY 14 - RIGHT ,
LL- 92+80.00 TO 122+80.04] 7148 _ 7148 668 668 802 : fl 6346 6346
SUBTOTAL SUMMARY 14 7148 7148 668 668 802 6346 6346
| , ,
SUMMARY 15 - RIGHT
L- 122+80.00 TO 152+80.0" 15477 15477 324 324 389 15088 15088
SUBTOTAL SUMMARY1 §| 15477 15477 324 324 389 , 15088 15088
|
SUMMARY 16 - RIGHT ||
L- 152+80.00 TO 182+80.0f 6350 6350 2498 2498 2998 , 3352 3352
SUBTOTAL SUMMARY 1{l 6350 6350 2498 2498 2998 3352 3352
I ~
SUMMARY 17 - RIGHT
- 182+800.00 TO 212+80. 2870 2870 1473 1473 1768 1102 1102
Y10- 10+32.04 TO 10+70.0 22 | 22 3 3 4 18 18
SUBTOTAL SUMMARY 11[ 2892 2892 1476 . 1476 1772 1120 1120
' I . _
SUMMARY 18 - RIGHT ||
L- 212+80.00 TO 242+80.0ff 4703 4703 418 418 502 4201 4201
SUBTOTAL SUMMARY 1§ 4703 4703 418 418 502 4201 4201
SUMMARY 19 - RIGHT ||_
L- 242+80.00 TO 272+80.0f 3787 - 3787 9013 9013 10816 7029
Y 13- 10+32.75 TO 10+70.0}| 37 37 37 37
SUBTOTAL SUMMARY | 3824 . 3824 9013 9013 10816 7029 37 37
SUMMARY 20 - RIGHT
L- 272+80.00 TO 289+49.1f| 4405 4405 156 156 187 4218 4218
SUBTOTAL SUMMARY 2{| 4405 4405 156 156 187 4218 4218
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.

balance cardl.xls : Balance Card (3) 2/12/2008 4:03 PM



EARTHWORK BALANCE SHEET
Volumes in Cubic Yards

PROJECT R-2502A COUNTY RICHMOND DATE October 18, 2007 COMPILED BY: ABP SHEET = 3G OF 39 SHEETS
= EXCAVATION EMBANKMENT WASTE
&] STATION | STATION || TOTAL ROCK |UNDERCUT| UNSUIT. |SUITABLE| TOTAL ROCK EARTH | EMBANK. | BORROW SUITABLE
a UNCLASS. UNCLASS. | UNCLASS. +) 20%
I R-2502A PROJECT TOTAL || 109143 70431 70431 84520 31068

2-2502B PROJECT TOTAL 76926

I
109143 l
76926

111565

111565

133879

109190

2502A/R-2502B TOTAL 186069 186069 181996 181996 218399 140258 107928 107928
| |
[EST. SHLD. MATERIAL 29225
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