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SCIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NG.

1-3819A 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

18@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1588). SOIL
CLASSIFICATION 18 BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

Wi

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

POORLY GRADED)

JWELL _GRADED
_UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwD OR MORE SIZES.

ANGULARITY OF GRAINS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL,
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

ALLUVIUM (ALLUVJ) - SOILS THAT 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,

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY),
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED 70 DESCRIBE APPEARANCE.

VANE SHEAR TEST

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

EXTREMELY INDURATED

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF BOIL GRAING IS DESIGNATED BY THE TERMS: ANGULAR, N ORTEaNE & NDTABLE PROPORTION OF CLAY IN THEIR CONPOSITION, AS SHALE SLATE. ETC.
VERY STIFF, GRASHTY CLAY,MOIST WITH WTERBEDDED FINE SAND LAVERS,HEHLY PLASTI, A6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 188
ROCK (WR) S BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPQSITION RSTALLE S FINE 75 CORRSE CRATN TENEBUS ARG WETAVORPHIC ROSK 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 QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRL) 527574 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (S 35% PASSING *220) (> 35% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. z ﬁ GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
3 FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP aslaslas] v g pz [ars a5 COMPRESSIBILITY NN 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
CLASS. a-3 A6 a7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 . : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
T MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-58 CORSTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _
SYMBOL NS HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK [T _| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R D DRI OF AL mTEriAL RECOVERED IN THE CORE SARREL DIVIOED BY TOTAL
% PASSING PERCENTAGE OF MATERIAL CP) . I . SHELL BEDS, ETC.
C SILT- WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
10 GRANULAR MUCK, GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK
T SOILS glﬁ?gs PEAT ORGANIL MATERIAL soiLs SOILS UTHER MATERIAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER p
* 200 35 Mx|35 Mx|35 MX|35 Mx|36 MN|36 MN|36 MN{38 MN TRACE OF ORGANIC MATTER 2 - 3% 3 -6y TRACE 1- 102 FRESH Rook Fres ERYSTALL!NE HT, N LIGHT STAINING. ROCK RINGS UNI DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 ~ 124 LITTLE 18 - 20% : HORIZONTAL.
LIGUID LIMIT 40 MX|41 MN |48 MX 4] MN |48 MX {41 MN {48 MX| 41 MN SOILS WITH MODERATELY ORGANIC 5 - 19% 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 118 Mx {18 MX |11 MN JI1 MN |18 MX |18 MX|I1 MN {21 MN LITTLE OR HIGHLY HIGHLY ORGANIC 218% >20% HIGHLY 357 AND ABOVE v SL1) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX| @ e ) 4 |8 Mx 12 Mx|16 MX|No MY|  MODERATE ORGANIC - W i
AMOUNTS OF SOILS GROUND WATER SLIGHT ROCK GENERALLY FRESH; JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 10 %’g REE;;‘\??T”; Em?: ::;f;::i:ggj_;torf T:E":;‘RQQTESFEE?“S BEEN DISFLACEMENT OF THE
USUAL TYPES|STONE FRAGS, SILTY OR CLAYEY SILTY LAYEY ORGANIC Z_ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (5L 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF MaoR  [savEL, | | ST Lave c MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WITERALS | swp  |SND| ORAVEL AND SAND | SOILS | SOILS Y STATIC WATER LEVEL AFTER 24 HOURS *-ORED. - T )
GEN. RATING MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
. EXCELLENT 10 600D Faim 10 Poor | PR TO | pook | umsurta Zru PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
POOR : DULL SOUND UNDER HAMMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
7 T30 . - N THE STREAM.
P10F A-7-5 SUBGROUP 1S =< LL - 3@ ; PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEGUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.EORMATION (FMJ - A MAPPABLE GEOLOBIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED P (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENGY PENETRﬂRDcAESSSTENCE CUMPR(ETsc)sd;EFgRENGTH 3??5“3‘*&]_5'335‘;2:';:%;"9 G‘L}gm TEST BORING O~ SPT NvALLE F_TESTED, W X T_REF| ’ JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R .
GENERALLY VERY LOOSE < SOIL SYMBOL D euser sorinG SPT REFUSAL | oy, IN STRENGTH TC STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME . TDGE O PROJECTION OF ROCK WHOSE THICKRESS 15 SHALL COMPARED 10
GRANULAR LODSE 470 18 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
FRTERIAL MEgIUM DENSE 18 10 30 N/a ARTIFICIAL FILL (AF)OTHER {:} CORE BORING $ TEST W/ CORE IF_TESTED, YIELDS SPT N_VALUES ) 18 BPF LENS - A BODY OF SDIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) ook % 10 50 THAN ROADWAY EMBANKMENT BORING VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNBLE pyT |MOTILED 80T - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
= == INFERRED SOIL BOUNDARY "™O  MONITORING WELL v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATICN AND LACK OF GDOD DRAINAGE.
VERY SOFT <2 <@8.25 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 2704 2.25 10 2.50 ZP=7P= INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < Jo@ BPF | INTERVENING IMPERVIOUS STRATUM.
et MESLM STIFF ipE 851010 . L So1L souNDAR INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES) SDIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ry ALLUVIAL SOIL BOUNDARY
\COHESIVE) VERY STIFF 15 10 30 Loz o O ;:-g’fi:%gfm gfgrzﬁegxgggimammns. QUARTZ MAY BE PRESENT AS DIKES CR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 267025 DIP & DIP DIRECTION OF : ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SI1ZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (5aPJ - RESIDUAL SDIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U5, STD. SIEVE SIZE 4 10 40 s 200 278 ®  SOUNDING ROD EVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 478 280 @42 025 0.75 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD 5S"D§§A§ﬁkﬁlﬁfgpgéxﬁé‘fE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Cg‘:SSE gm: SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) €08.) ©RJ (CSE. S0 & 5D SL) €Ly BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT REBULTS FROM FRICTION ALONG A FAULT OR
. SD. X o MOD, ~ MODERATELY 7~ UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED T PLANE
GRAIN MM 305 75 2.6 2.25 2.05 .05 BY MODERATE BLOWS.
CPT - CONE PENETRATION TEST NP - NON PLASTIC .- DRY UNIT WEIGHT .
SIZE N 12 3 CSE. - COARSE ORG. - DRGANIC « MEDIUM CAN BE GRODVED 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
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SCIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEET PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS . A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
- - . POINT OF A GEOLOBIST'S PICK.
oI VOTSTURE SCALE FIELD YOISTORE DPT - DYNAMIC PENETRATION TEST SAP. - SAPROLITIC S - BULK ! THAN ©.1 FOOT PER 6@ BLOWS.
(ATTERBERG LIMITS) OESCRIPTION l GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SD. - SAND, SANDY $8 - 9PLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SL.- SILT, SILTY ST - GHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN %%%%g ,:Tf;&,ﬁ“fgg‘ OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS, - FOSSILIFERDUS SLL - SLIGHTLY RS - AOCK PIECES CAN BE BROKEN BY FINGER PRESSURE. :
AT FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | vgRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %m—ﬂm—f%ﬁ’égﬁﬁfixﬁm% g;“é—ég‘ggsgzﬁa ?r\;cuss SIVIDED BY THE
LL LIOUID LIMIT FRAGS. - FRAGMENTS & - MDISTURE CONTENT CBR - CALIFORNIA BEARING SOFT DR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY A Y
oL aSTIC HL. - HIGHLY v - VERY RATIO FINGERNALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
- - SEMISOLID; REQUIRES DRYING T - IOPSOIL_(TS) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ReCE - VET - 00 ATTAIN OPTIMUM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT FRACTURE _SPACING BEDDING LY CONTAINING oRoAwe
LASTIC LIM
PLE - HAMMER TYPE: TERY SPACING 1ERM ZHILENESS BENCH_MARK:
) DRILL UNITS: ADVANCING TOOLS: VERY THICKLY BEDDED > 4 FEET
oM_| OPTIMUM MOISTURE - MOIST - @0 SOLID; AT OR NEAR OPTIMUM MOISTURE [ cuar ams auToMATIC [ ] MANUAL VoY wIbE O e 1o FEET THICKLY BEDDED 15 - 4 FEET =
—+ - \% H .
st SHRINKAGE LIMIT ] wosue s MODERATELY CLOSE 170 3 FEET THINLY BEDDED 216 - 1.5 FEET ELEVATION
. VERY THINLY BEDDED 2.03 - 8.16 FEET
RY - © REQUIRES ADDITIONAL WATER TO 6" CONTINUDUS FLIGHT AUGER CORE SIZE: CLOSE .16 TO 1 FEET MM 000 - 0.0% FERT NOTES:
- Y - (D) & VERY CLOSE LESS Ti . - .
ATTAIN OPTIMUM MOISTURE L] s 8'HOLLOW AUGERS e E S THAN 06 FEET THINLY LAMINATED < 0.088 FEET BORINGS BI—88R WERE CDRlégEE% FORGA EPR%Vlgg%ng%gE% D!_-:rSIEGgE AB‘\g)R A(F;zg
INDURATION NOT USED FOR ANY CURRENT ALIGNMENT. L R TH IN
PLASTICTTY [ ove-ase [ ] nero raceo Fincer BiTs [ , ARE INCLUDED IN APPENDIX A.
PLASTICITY INDEX D DRY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
X TUNG.~CARBIDE INSERTS .
NONPLASTIC 2-5 VERY LOW CME-550 [ FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT [ casms [ v aovancer TR GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
. - MEDIUM .
:XEGDH %Lf;;fg,YY ’256201 MORE HIGH [ porteLe HotsT [ wrcone * STEEL TEETH [T] Post HouE occer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR 0 [ racone * TUNG.-CARB. HAND AUGER
[ sounoms rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
[:] D CORE BIT D DIFFICULT TO BREAK WITH HAMMER.
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LOCATION: I-401-77 INTERCHANGE INCLUDING I-40 FROM WEST OF
SR 2003 (Radio Rd.) TO WEST OF SR 2158 (Old Mocksville Rd.) &
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DEPARTMENT OF TRANSPORTATION

STATE OF NORTH CAROLINA

EUGENE CONTI

SECRETARY

I-40/1-77 interchange including 1-40 from West of SR 2003
to SR 2158 & I-77 from South of SR 2321 to South of SR

BEVERLY PURDUE
GOVERNOR
June 25, 2010

STATE PROJECT: 34192.1.2 (I-3819A)
FEDERAL PROJECT: IMS-40-2(124)
COUNTY: Iredell
DESCRIPTION

2171,
SUBJECT: Geotechnical Report — Inventory
PROJECT DESCRIPTION

This project is located in central Iredell County within the city limits of
Statesville, NC. The scope of this project revolves around the upgrading of the existing
[-40/1-77 Interchange. Typical sections for the -L- line (I-40) and —Y- line (I-77) show a
four-lane divided roadway with paved shoulders. This report will address issues
encountered during our Roadway investigation. The only structures that have been
investigated to date are the proposed retaining walls. Those reports have already been
submitted under a different cover. The following alignments were investigated:

MAILING ADDRESS:

NC DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT
1689 MaIL SERVICE CENTER
RaLEIGH NC 27699-1589

Station(s)

26+00.00 to 197+50.00 (3.24 miles)
122+50.00 to 179+75.00 (1.08 miles)

10+00.00 to 30+44.00 (0.39 miles)
10+00.00 to 37+12.25 (0.43 miles)
9+79.73 to 64+45.83 (1.04 miles)
10+00.00 to 28+01.91 (0.34 miles)
18+50.00 to 23+31.97 (0.09 miles)
10+00.00 to 21+40.00 (0.22 miles)
5+73.76 to 31+49.42 (0.48 miles)
10+65.00 to 25+30.00 (0.28 miles)

TELEPHONE: 919-250-4088
FAX: 919-250-4237

WEBSITE: WWW.DOH.DOT.STATE.NC.US

LOCATION:
CENTURY CENTER COMPLEX
ENTRANCE B~2
1020 BirRCH RIDGE DRIVE
RALEIGH NC

- Line Station(s)
-Y1A- 10+12.11 to 13+15.00 (0.06 miles)
-Y2DW- 10+00.00 to 15+99.31 (0.11 miles)
-Y3- 10+00.00 to 17+11.14 (0.13 miles)
-Y3A- 10-+00.00 to 16+00.00 (0.11 miles)
-Y3A- 10+13.61 to 48+50.00 (0.73 miles)
-Y4- 10+90.00 to 40+80.00 (0.57 miles)
-Y4RPA- 10+00.00 to 23+71.48 (0.26 miles)
-Y4RPB- 10+00.00 to 214+93.20 (0.23 miles)
-Y4RPC- 10+00.00 to 25+51.81 (0.29 miles)
-Y4RPD- 10+00.00 to 24+17.85 (0.46 miles)
-Y'5- 10+42.82 to 67+00.00 (1.07 miles)
-Y5A- - 10+07.96 to 16+51.81 (0.12 miles)
-Y8- 10+12.03 to 22+66.57 (0.24 miles)
-Y10A- 11+00.00 to 23+00.00 (0.23 miles)
-Y10ART- 10+00.00 to 16+82.12 (0.13 miles)
-SR1- 14+90.00 to 36+57.13 (0.66 miles)
-SR1- 1+90.00 to 36+57.13 (0.66 miles)

The total length of lines investigated is 13.65 miles.

The initial field investigation was conducted between February and June 2008.
Additional borings were performed in August and September of 2009 to accommodate a
design change to the original plans. Borings were conducted with a CME-550X drill
machine with an automatic hammer. Standard Penetration Tests were conducted at
selected locations utilizing 8 hollow stem augers and additional borings were advanced
with 6" continuous flight augers. In June 2010, S&ME performed 13 CPT borings in the
Fourth Creek floodplain adjacent to I-40. Shelby Tube results from our initial
investigation showed potential long term settlement issues. The results from that
investigation can be found at the back of the attached inventory plans. Various hand
tools (hand auger, drive rods) and visual reconnaissance completed the investigation.
Numerous soil samples were submitted to the Materials and Tests Unit for laboratory
analysis. '

Since this project was investigated originally, the scope of the project has been
scaled down to what will be presented in this submittal. Several alignments we
investigated originally are still shown on the revised plans as future alignments. Some
alignments were shortened as part of the revision. Borings associated with these
alignments will still be shown on the plan view sheets with borlogs attached to the back
of the Inventory plans.

AREAS OF SPECIAL GEOTECHNICAL INTEREST
Crystalline Rock: Rock (auger refusal) was encountered within 10’of the proposed grade
at the following locations:

Line Station(s)

-L- 59+00 to 63+00, Left
-Y- 157+00 to 159+00, Left
-L- 152+50 to 156+50, Right
-YRPA- 20+00 to 21+50



The rock lines depicted on the attached cross-sections and profiles are interpolated
between borings and based on 8” hollow stem auger and 6" standard auger refusal..
Zones of weathered rock occurring above the depicted rock lines were encountered in
some of the borings. According to the Geologic map of North Carolina, the most likely
rock type within the project corridor is Biotite/Amphibolite Gneiss metamorphic rock
(CZab & CZbg). As stated previously, the hardness was determined primarily on 8"
hollow stem auger refusal and 6" standard auger refusal. In addition, the pull down
pressure on the feed cylinders on the CME-550X was observed to be 800 - 1000 psi in
the areas of auger refusal.

Alluvial Soils; Areas with significant alluvial deposits are discussed below.

Station 86+50 to 115+00 —L- and -YRP4D- 8+07 to 22+62: This is the largest
concentration of alluvial soils within the project corridor. These soils are associated
primarily with Fourth Creek, which is the largest drainage artery bisecting the project.
Unnamed Branch also provides drainage to this segment although to a lesser extent than
Fourth Creek. In addition to the proposed widening onto this floodplain, existing I-40
Eastbound already has at least one lane on this material. At the time of our investigation,
no noticeable problems were observed in the existing side slopes or in the travel lanes. In
addition, 24 hour groundwater levels were between elevations 775 and 783°. —Y4RPD-
is another alignment proposed over these alluvial materials.

Alluvial soils encountered in this segment are up to 17” thick and consist of; very
soft to medium stiff silty and sandy clay (A-7, A-6), medium stiff sandy silt (A-4), very
loose fine sand (A-2-4), loose clayey sand (A-2-4, A-2-6), and organic materials. Up to
14’ of artificial fill was encountered in this area overlying the alluvial soils. Medium
stiff, sandy clay (A-7, A-6), loose to medium dense silty sand (A-2-4), and loose clayey
sand (A-2-6) were the predominant soils encountered in this fill. A shopping center on
the east side of Fourth Creek is the source of the primary source of the fill soils in this
area.

Six Shelby Tubes were taken in this segment. Moisture contents (pretest) in these
tubes ranged from 20% to 97%. The tubes with the lowest moisture contents were the
tubes (ST-4, ST-5) taken in the artificial fill present between Stations 43+50 and 58+50.
Organic soils, where encountered, had organic contents ranging from 4.9% to 17.3%.

122450 to 127+20-Y-, Right: The widening of I-77 (-Y-) thorough this interval will be
to the right of centerline only. The alluvial soils in this segment can also be attributed to
Fourth Creek. They are four to 19 thick and consist of; loose micaceous silty sand (A-2-
4), medium stiff slightly micaceous silty clay (A-7), very soft to soft sand silt (A-5), soft
to stiff micaceous sandy clay (A-7), loose coarse sand (A-2-4) and very loose clayey sand
(A-2-4) with gravel. At the time of our investigation, groundwater was encountered in
this area between elevation 769’ and 780°.

6+60 to 7+50 and 14+70 to 15+00, SRI: Two separate floodplains bisect the —SR1-
alignment. Alluvial soils at both floodplains are approximately seven feet deep. The first
floodplain (6+60 to 7+50, SR1) is a designated wetlands area consisting of stiff, wet,
sandy silt (A-4). The second floodplain is fed hydraulically by an upland pond and
consists of very soft, wet, sandy clay (A-7, A-6). :

Plastic Clays: The following samples had plasticity indices of 26 or greater:

Sample Number
SS-5A
S-9
SS-10C
SS-11A
S-16 -
SS-25
SS-25A
SS-26A
SS-44
SS-56
SS-57
- SS-59
SS-64
SS-68
SS-71
SS-72
SS-80
SS-111
S-116
S-119
- SS-122
SS-129
SS-132
SS-139
SS-140
SS-148
SS-156
SS-166
SS-168
SS-201
SS-207
S-210
S-211
S-212
S-257
S-258
S-260
S-267
S-317
ST-1

Line
-YRPBD-
-L-
-YRPA-
-YRPCA-

Station(s)
44+00

41+50
27+00
45+50
59+50
70+50
29+50
29+50
16+06
107+00
15+00
113+50
108+00
116+00
122+00
122+00
145+00
170+00
41+00
15+00
54+50
70450
77+00
22+50
22+50
16+80
16+00
153+00
151+15
122+50
59+50
46+50
26+50
24+00
55+00
50-+00
29+30
34+00
118+00
106+50

Offset
CL

100’ RT.

20° LT.
CL

100* RT.
117’ RT.

"CL
CL
CL

100’ RT.

CL
75’ RT.
30’ RT.
70> RT.
90’ RT.
90’ RT.

100° RT.

80’ RT.

100’ LT.

40’ RT.

125’ LT.
124’ LT.
155’ LT.

40’ RT.
40’ RT.
CL
28 LT.

110° LT.

70’ LT.
90’ RT.
CL
CL
CL
50’ RT.
CL
CL
1.0 LT.
CL
70’ RT.

112’ RT.

L



Artificial Fill/Roadway Embankments:

Artificial fill soils encountered within the project corridor are up to 14’ thick and
consist of primarily sandy clays (A-7, A-6), micaceous sandy silts with gravel (A-5, A-4),
and silty/clayey sands (A-2-6, A-2-4). Gravel was present in the sandy silts in the boring
performed at Station 170+00, —Y- and throughout the borings performed near Wilson
Park road. Wilson Park is an unpaved, dirt and gravel, road with no SR designation.
Since we were unable to confirm that this road had been built according to the 2006
Standard Specifications, we labeled any materials encountered in the road as artificial fill.
In addition, wood fragments and gravel were encountered in the borings performed in the
vicinity of Stations 10+00 — 11+00, =Y8-. The largest concentration of these fill soils
were encountered at the following locations:

Station Alignment
6+62 to 20+45 -Y4RPD-
31+20to 32+55 -YRPA-
10+12to 12+62 -Y8-
Wilson Park Rd. Plan Sheets 10, 11, 15

Due to the close proximity of high volumes of traffic, borings advanced through
existing roadway embankment soils were not numerous. Where encountered, these types
of soils are three to 27’ thick and consist primarily of micaceous sandy clays (A-7, A-6),
sandy silts (A-5, A-4), and silty/clayey sands (A-2-6, A-2-5). No organic matter was
encountered in any of the borings performed in roadway soils.

Groundwater

Groundwater was encountered within six feet of proposed grade in the following
location:

Station Alignment
42450 to 45+00 -YRPBD-

PHYSIOGRAPHY AND GEOLOGY

The project is located in the central piedmont region of North Carolina. As stated
previously, the scope of this project concerns the upgrading of a highly urbanized
interstate interchange. Even though there are some open pastures and woodlands, many
businesses and some homes will be affected by this upgrade.

The terrain within the project corridor is rolling hills and steep valleys with both
narrow and wide floodplains at stream crossings. Floodplains were also encountered in
otherwise upland areas that can be attributable to existing drainage structures for the
current interchange and surrounding development. Elevation relief (from highest point to
lowest point) within the entire project corridor is approximately 155°. The project is
located within the Inner Piedmont Geological Belt. Please refer to the section above
entitled "Crystalline Rock" for a more detailed description of anticipated rock types
within the project corridor. '

SOIL PROPERTIES

Residual Soils

All residual soils on the project are derived from the Biotite/ Amphibolite Gneiss
rocks previously discussed. The dominant soil types encountered are silty and sandy clay
(A-6, A-7), silty sand (A-2-4, A-1-b, and A-2-5) and sandy silts (A-4, A-5). Mica content
in these soils is variable to none. In areas where crystalline rock was within 10” of
proposed grade, clay soils (A-7, A-6) were encountered only once. It is in these areas of
crystalline rock that the predominant soil is silty sand (A-2-4, A-1-b) with an occasional
zone of weathered rock.

Respectfully submitted,

S b log—

John P. Rogers

Project Geological Engineer
Geotechnical Engineering Unit
Harrisburg Field Office

A



Earthwork Balance Sheet

Volumes in Cubic Yards

20

PROJECT I-3819A COUNTY: Iredell DATE: 1/11/2012 COMPILED BY: D.Waller SHEET 1 OF 6 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT UNSUIT. |SUITABLE{ TOTAL ROCK EARTH | EMBANK.|| BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +15% '
SUMMARY PHASE I, STEP 2
DETOUR -P1S3EBI-
L- 45+00 L- 81+50 1,752 1,752 735 735 845 0 0 907 0 907
DETOUR -P1S5EB3-
L- 93+50 - 122400 1,447 1,447 59,331 59,331 68,231 66,784 0 0 0 0
DETOUR -P1S5YRPCI1- ,
-YRPC- 17+65 -YRPC- 21+50 72 72 2,676 2,676 3,077 3,005 0 0 0 0
DETOUR -P1S4WBI1-
-L- 123+00 L- 178+50 1,030 1,030 428 428 492 0 0 538 0 538
Y- 122+09 Y- 136+00 181 181 14 14 16 0 0 165 0 165
Y- 143+50 Y- 182475 1,691 1,691 335 335 385 0 0 1,306 0 1,306
“Y3A- 32+86 -Y3A- 47425 1,340 1,340 546 546 628 0 0 712 0 712
-Y4RPC- 12+36 -Y4RPC- 25+05 1,376 1,376 11,960 11,960 13,754 12,378 0 0 0 0
-Y4RPA- 17+44 -Y4RPA- 18+19.00 1 1 1,746 1,746 2,008 2,007 0 0 0 0
-Y4RPA- 19+26 -Y4RPA- 21+77.78 25 25 2,633 2,633 3,028 3,003 0 0 0 0
-Y4RPD- 16+60 -Y4RPD- 24+12 102 102 30,189 30,189 34,717 34,615 0 0 0 0
-Y5-39+90 -Y5- 67+00 28,840 28,840 1,124 1,124 1,293 0 0 27,547 0 27,547
“YRPAB- 15+22 -YRPAB- 27+00 52,357 52,357 12,646 12,646 14,543 0 0 37,814 0 37,814
-YRPA- 15+60 -YRPA- 33+00 46,369 437 45,932 18,021 437 17,584 20,659 0 0 25,710 0 25,710
-YRPD- 10+85 -YRPD- 15+57.00 4,254 4,254 3,805 3,805 4376 122 0 0 0 0
-YRPD- 17+67.00 -YRPD- 28+11 72,236 72,236 16,870 16,870 19,401 0 0 52,836 0 52,836
-YRPBD- 48+15 -YRPBD- 60+91 90,934 90,934 5,068 5,068 5,828 0 0 85,106 0 85,106
-Y8- 10+12 -Y'8- 14+05.00 1,268 1,268 3,753 3,753 4316 3,048 0 0 0 0
-Y8- 17+75.00 -Y8-22+17 7,472 7,472 3,949 3,049 4,541 0 0 2,931 0 2,931
-YSDRIVE- 10+12 -Y8DRIVE- 11+95 24 24 2,204 2,204 2,535 2,511 0 0 0 0
-Y10A- 11+00 “Y10A- 23+50 1,512 1,512 150 150 172 0 0 1,340 0 1,340 |
-SR1- 1+86 -SR1- 36+68 41,306 2,800 41,306 19,624 19,624 22,568 0 0 18,738 2,800 21,538
PHASE I, STEP 2 SUBTOTAL 355,580 437 2,300 0 355,152 197,807 437 197,370 227,413 127,473 0 255,650 2.800 258.450
0 0 0 0 0 0 0 0
Waste in Lieu of Borrow 0 0 0 -127,473 0 -127,473 0 -127,473
0 0 0 0 0 0 0 0
PROJECT TOTALS THRU PHASE I, STEP 2 355,580 437 2,800 0 355,152 197,807 437 197,370 227,413 0 0 128,177 2,800 130,977
1

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.

1-3819A Revised Earthwork Balance sheet(phased).xls : 1 Subtotals

171372012 10:36 AM



- Earthwork Balance Sheet ' ' 5D

Volumes in Cubic Yards

PROJECT 1-3819A COUNTY: Iredell DATE: 1/11/2012 COMPILED BY: D.Waller SHEET 2 OF 6 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT, UNSUIT. |SUITABLE}| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +15%
SUMMARY PHASE I, STEP 3
o -L- 86+79.64 -L- 90+91.50 0 0 29,196 29,196 33,575 33,575 0 0 0 0
-L- 148+50 LEFT SIDE -L- 158+50 LEFT SIDE 1,835 1,835 7,370 7,370 8,476 6,641 0 0 0 0
-L- 154+00 RIGHT SIDE -L- 170+00 RIGHT SIDE 14,989 14,989 54 54 62 0 0 14,927 0 14,927
-YRPBD- 13+02 -YRPBD- 26+00 19,761 19,761 10,129 10,129 11,648 0 0 8,113 0 8,113
DETOUR - P2YRPB1-
-YRPBD- 13+25 -YRPBD- 19+03 102 102 1,925 1,925 2,214 2,112 0 0 0 0
-YRPB- 13+99 -YRPB- 22+47.03 3,448 : 3,448 2,262 2,262 2,601 0 0 847 0 847
-Y-122+50 -Y-128+50 206 206 2,938 2,938 3,379 3,173 0 0 0 0
-Y- 166+50 -Y- 180+75 4,016 4,016 301 301 346 0 0 3,670 0 3,670
-Y1-13+60 -Y1-19+30.25 74 74 5,330 - 5,330 6,130 6,056 0 0 0 0
-Y1-21+55.08 -Y1-28+00 679 679 3,195 : ) 3,195 3,674 2,995 0o 0 0 0
-Y1A-10+25 . -Y1A-12+90 15 15 2,062 2,062 . 2,371 2,356 0 0 0 0
-Y3-13+40 -Y3-17+50 242 242 2,042 2,042 2,348 2,106 0 0 0 0
-Y3A- 10+75 -Y3A- 16+00 2,348 2,348 1,174 1,174 1,350 0 0 998 0 998
PHASE I, STEP 3 SUBTOTAL 47,715 0 0 0 47,715 67,978 0 67,978 78,174 59,014 0 28,555 0 28,555
Borrow in Lieu of Waste 0 0 0 -28,555 0 -28,555 (] -28,555
Totals from Phase I, Step 2 355,589 437 2,800 0 355,152 197,807 437 197,370 227,413 0 0 128,177 2,800 130,977
PROJECT SUBTOTALS THRU PHASE I, STEP 3 403,304 437 2,800 0 402,867 265,785 437 265,348 305,587 30,459 0 128,177 2,800 130,977
Waste in Lieu of Borrow 0 0 0 -30,459 0 -30,459 0 -30,459
PROJECT TOTALS THRU PHASE 1, STEP 3 403,304 437 2,800 0 402,867 265,785 437 265,348 305,587 0 0 97,718 2,800 100,518
I
SUMMARY PHASE I, STEP 4
-L- 53+00 -L- 72400 22,534 22,534 8,580 8,580 9,867 0 0 12,667 0 12,667
DETOUR -P1S4EB2-
-L- 130+00 -L- 149+00 18,130 18,130 2,639 2,639 3,035 0 0 15,095 0 15,095
-L-149+00 . -L- 154+00 52 52 113 113 130 78 0 0 0 0
-YRPBD- 31+00 -YRPBD- 40+00 106,624 106,624 0 0 0 0 0 106,624 0 106,624
-YRPBD- 44+15 -YRPBD- 48+15 60,132 60,132 0 0 0 0 0 60,132 0 60,132
-Y- 128+00 -Y- 132450 267 267 0 0 0 0 0 267 0 267
-Y- 143+50 -Y- 149+76.90 187 187 1,071 1,071 1,232 1,045 0 0 0 0
-Y- 150+96.40 -Y- 166+50 1,289 1,289 989 989 1,137 0 0 152 0 152
PHASE I, STEP 4 SUBTOTAL 209,215 0 4] 0 209,215 13,392 0 13,392 15,401 1,123 0 194,937 0 194,937
Waste in Lieu of Borrow : 0 0 0 -1,123 0 -1,123 0 -1,123
Totals from Phase ], Step 3 403,304 437 2,800 0 402,867 265,785 437 265,348 305,587 0 0 97,718 2,800 100,518
PROJECT SUBTOTALS THRU PHASE I, STEP 4 612,519 437 2,800 0 612,082 279,177 437 278,740 320,988 0 0 291,532 2,800 294,332
Waste in Lieu of Borrow 0 0 0 0 0 0 0 0
PROJECT TOTALS THRU PHASE I, STEP 4 612,519 437 2,800 0 612,082 279,177 437 278,740 320,988 0 0 291,532 2,800 294,332

OTE: 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.

N :
1-3819A Revised Earthwork Balance sheet(phased).xls : 2 Subtotals 1/13/2012 10:36 AM



Earthwork Balance Sheet

Volumes in Cubic Yards

BE

PROJECT I-3819A COUNTY: Iredell DATE: 1/11/2012 COMPILED BY: D.Waller SHEET 3 OF 6 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK [UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +15%
SUMMARY PHASE 1, STEP 5
-L- & -P1S5EB3-
-L- 69+00 -L- 85+19.81 16 16 29,762 29,762 34,226 34,210 0 0 0 0
-L- 136+00 -L-139+15.37 177 177 311 311 358 181 0 0 0 0
-L- 140+59.33 -L- 148+50 230 230 1,061 1,061 1,220 990 0 0 0 0
-Y-156+75 -Y- 166+00 4,742 4,742 250 250 288 0 0 4,454 0 4,454
-YRPBD- 40+00 -YRPBD- 42+00 26,965 26,965 237 237 273 0 0 26,692 0 26,692
~-Y4RPC- 18+00 -Y4RPC- 25+50 380 380 4,001 - 4,001 4,601 4,221 0 0 0 0
PHASE I, STEP 5 SUBTOTAL 32,510 0 0 0 32,510 35,622 0 35,622 40,966 39,602 0 31,146 0 31,146
Borrow in Lieu of Waste 0 . 0 0 -31,146 0 -31,146 0 -31,146
Totals from Phase 1, Step 4 612,519 437 2,800 0 612,082 279,177 437 278,740 320,988 0 0 291,532 2,800 294,332
PROJECT SUBTOTALS THRU PHASE I, STEP 5 645,029 437 2,800 0 644,592 314,799 437 314,362 361,954 8,456 0 291,532 2,800 294,332
Waste in Lieu of Borrow 0 0 0 -8,456 0 -8,456 0 -8,456
PROJECT TOTALS THRU PHASE I, STEP 5 645,029 437 2,800 0 644,592 314,799 437 314,362 361,954 0 0 283,076 2,800 285,876
| :
SUMMARY PHASE I, STEP 6
-L- 26+00 -L- 53+50 9,145 9,145 12,628 12,628 14,522 5,377 0 0 0 0
-L- 119+00 -L- 127+00 351 351 1,611 1,611 1,853 1,502 0 0 0 0
-L- 132+50 -L- 139+15.37 815 815 86 86 99 0 0 716 0 716
-L- 140+59.33 -L- 144+00 6 6 1,056 1,056 1,214 1,208 0 0 0 0
-L- 144+00 -L- 157+50 790 790 73 73 84 0 0 706 0 706
-Y- 143+38 -Y- 149+76.80 3 3 4,213 4,213 4,845 4,842 0 0 0 0
-Y- 150+96.40 -Y- 157+00 214 214 612 612 704 490 0 0 0 0
-YLPB- 18+53 -YLPB- 20+42.51 26 26 1,391 1,391 1,600 1,574 0 0 0 0
-YRPBD- 26+00 -YRPBD- 31+00 38,357 38,357 2,916 2916 3,353 0 0 35,004 0 35,004
PHASE 1, STEP 6 SUBTOTAL 49,707 0 0 0 49,707 24,586 0 24,586 28,274 14,993 0 36,426 0 36,426
Waste in Lieu of Borrow 0 0 0 -14,993 0 -14,993 0 -14,993
Totals from Phase I, Step 5 645,029 437 2,800 0 644,592 314,799 437 314,362 361,954 0 0 283,076 2,800 285,876
PROJECT SUBTOTALS THRU PHASE I, STEP 6 694,736 437 2,800 0 694,299 339,385 437 338,948 390,228 0 0 304,509 2,800 307,309
Waste in Lieu of Borrow 0 0 0 0 0 0 0 0
PROJECT TOTALS THRU PHASE I, STEP 6 694,736 437 2,800 0 694,299 339,385 437 338,948 390,228 0 0 304,509 2,800 307,309

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.

1-3819A Revised Earthwork Balance sheet(phased).xls : 3 Subtotals
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Earthwork Balance Sheet

Volumes in Cubic Yards

PROJECT I-3819A COUNTY: Iredell DATE: 1/11/2012 COMPILED BY: D.Waller SHEET 4 OF 6 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. |SUITABLE} TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +15%
SUMMARY PHASE 11
DETOUR -P3S1WB2-
-L- 18+00 -L- 33+00 441 441 178 178 205 0 0 236 0 236
DETOUR -P3S1Y4RPA-
-L- 92475 -L- 104+00 473 473 66 66 76 0 0 397 0 397
DETOUR -P3S1WB3-
-L- 116+00 -L- 129+50 553 553 45 45 52 0 0 501 0 501
-L- 134+00 -L- 153+50 3,460 3,460 355 355 408 0 0 3,052 0 3,052
-YRPBD- 42+00 -YRPBD- 44+00 24,593 24,593 0 0 0 0 0 24,593 0 24,593
-Y- 144+00 -Y- 149+76.90 0 0 599 599 689 689 0 0 0 0
-Y- 150+96.40 -Y- 160+00 0 0 693 693 797 797 0 0 0 0
-Y4- 36+50 -Y4- 40+80 238 238 28 28 32 0 0 206 0 206
-Y5-10+50 -Y5-16+11.43 133 133 235 235 270 137 0 0 0 0
-Y5A- 10+00 -Y5A- 16+00 5,169 5,169 1,710 1,710 1,967 0 0 3,203 0 3,203
-Y8-20+17 -Y8- 22455 639 689 0 0 0 0 0 689 0 689
PHASE I SUBTOTAL 35,749 0 0 0 35,749 3,909 0 3,909 4,496 1,623 0 32,877 0 32,877
Waste in Lieu of Borrow 0 . 0 0 -1,623 0 -1,623 0 -1,623
Totals from Phase I, Step 6 694,736 437 2,800 0 694,299 339,385 437 338,948 390,228 0 0 304,509 2,800 307,309
PROJECT SUBTOTALS THRU PHASE 11 730,485 437 2,800 0 730,048 343,294 437 342,857 394,724 0 0 335,763 2,800 338,563
Waste in Lieu of Borrow 0 4} 0 0 0 0 0 0
PROJECT TOTALS THRU PHASE 11 730,485 437 2,800 0 7_1:!0,048 343,294 437 342,857 394,7-24 0 0 335,763 2,800 338,563
|
SUMMARY PHASE HI1, STEP 1
DETOUR -P3S1Y4RPBI1-
-L- 59+00 -L- 81+00 856 856 1,939 1,939 2,230 1,374 0 0 0 0
-L- 81+00 -L- 85+19.81 6 6 15,799 15,799 18,169 18,163 0 0 0 0
-L- 93+16.50 -L- 118+00 2,815 2,815 31,495 31,495 36,219 33,404 0 0 0 0
PHASE I11, STEP 1 SUBTOTAL 3,677 0 0 0 3,677 49,233 0 49,233 56,618 52,941 0 0 0 0
Borrow in Lieu of Waste 0 0 0 0 0 0 0
Totals from Phase 11 730,485 437 2,800 0 730,048 343,294 437 342,857 394,724 0 0 335,763 2,800 338,563
PROJECT SUBTOTALS THRU PHASE I, STEP 1 734,162 437 2,800 0 733,725 392,527 437 392,090 451,342 52,941 0 335,763 2,800 338,563
Waste in Lieu of Borrow 0 0 0 -52,941 0 -52,941 0 -52,941
PROJECT TOTALS THRU PHASE II1, STEP 1 734,162 437 2,800 0 733,725 392,527 437 392,090 451,342 0 0 282,822 2,800 285,622
|
SUMMARY PHASE 111, STEP 2
-L-26+00 -L- 43+00 11,438 11,438 536 536 616 0 0 10,822 0 10,822
-L-43+00 -L- 78+00 22,149 22,149 23,281 23,281 26,773 4,624 0 0 0 0
-Y4RPA- 22+00 -Y4RPA- 23+63 488 488 70 70 81 0 0 408 0 408
-Y4RPB- 13+40.60 -Y4RPB- 16+50 416 416 81 81 93 0 0 323 0 323
PHASE 111, STEP 2 SUBTOTAL 34,491 0 0 0 34,491 23,968 0 23,968 27,563 4,624 0 11,553 0 11,553
Waste in Lieu of Borrow 0 0 -4,624 0 -4,624 0 -4,624
Totals from Phase 111, Step | 734,162 437 2,800 0 733,725 392,527 437 392,090 451,342 Q 282,822 2,800 285,622
PROJECT SUBTOTALS THRYU PHASE HI, STEP 2 768,653 437 2,800 0 768,216 416,495 437 416,058 478,905 0 0 289,751 2,800 292,551
Waste in Lieu of Borrow 0 0 0 0 0 0 0 0
PROJECT TOTALS THRU PHASE i1, STEP 2 768,653 437 2,800 0 768,216 416,495 437 416,058 478,905 0 [ 289,751 2,800 292,551
|
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

Volumes in Cubic Yards

1-3819A Revised Barthwork Batance shect(phased).xls : 3 Subtotals

PROJECT 1-3819A COUNTY: Iredell DATE: 1/11/2012 COMPILED BY: D.Waller SHEET 5 OF 6 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |[UNDERCUT| UNSUIT. | SUITABLEj TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +15%
SUMMARY PHASE 111, STEP 3
-L- 72+00 -L- 80+00 753 753 1,282 1,282 1,474 721 0 0 0 0
-L- 86+79.64 -L-90+91.50 0 0 14,220 14,220 16,353 16,353 0 0 0 0
-L- 93+16.50 -L- 99+00 0 0 1,575 1,575 1,811 1,811 0 0 0 0
DETOUR -P4WB3-
-L- 116+25 -L- 128+50 682 682 448 448 515 0 0 167 0 167
-Y4RPA- 22+00 -Y4RPA- 23+65 453 453 0 0 0 0 0 453 0 453
-Y4RPB- 16+45.40 -Y4RPB-21+92.99 2,208 2,208 1 1 1 0 0 2,207 0 2,207
-Y5-20+94.19 -Y5- 39+36.42 362 362 193 193 222 0 0 140 0 140
0 0 0 0 0 0 0
PHASE 111, STEP 3 SUBTOTAL 4,458 0 0 0 4,458 17,719 0 17,719 20,376 18,885 0 2,967 0 2,967
-Y3A-47+25
Borrow in Lieu of Waste 0 0 -2,967 0 -2,967 0 -2,967
Totals from Phase I1I, Step 2 768,653 437 2,800 0 768,216 416,495 437 416,058 478,905 0 0 289,751 2,800 292,551
PROJECT SUBTOTALS THRU PHASE 111, STEP 3 773,111 437 2,800 0 772,674 434,214 437 433,777 499,281 15,918 0 289,751 2,800 292,551
‘Waste in Lieu of Borrow 0 0 0 -15,918 0 -15,918 0 -15,918
PROJECT TOTALS THRU PHASE 11, STEP 3 773,111 437 2,800 0 772,674 434,214 437 433,777 499,281 0 0 273,833 2,800 276,633
SUMMARY PHASE 1V 0 0 0 0 0 0 0 0
-L- 19+50 -L-33+00 689 689 136 136 156 U 0 533 0 533
-L- 46+00 -L- 84+85 4,354 4,354 18,999 18,999 21,849 17,495 0 0 0 0
-L-87+10 -L-90+91.50 0 0 10,915 10,915 12,552 12,552 0 0 0 0
-L-93+16.50 -L- 131+00 1,109 1,109 48,957 48,957 56,301 55,192 0 0 0 0
0 0 0 0 0 0 0 0
-YRPC- 17+65.71 -YRPC- 22+60 704 704 798 798 918 214 0 0 0 0
-Y4RPB- 16+45.40 -Y4RPB- 21+92.99 2,328 2,328 0 0 0 0 0 2,328 0 2,328
0 0 0 0 0 0 0 0
-Y4- 10+90 -Y4- 34+90 10,995 10,995 3,948 3,948 4,540 0 0 6,455 0 6,455
-Y2DW- 10+00 -Y2DW- 15+50 5,290 5,290 103 103 118 0 0 5,172 0 5,172
0 0 0 0 0 0 0 0
PHASE 1V SUBTOTAL 25,469 0 0 0 25,469 83,856 0 83,856 96,434 85,453 0 14,488 0 14,488
Borrow in Lieu of Waste 1] 0 -14,488 0 -14,488 0 -14,488
Totals from Phase 111, Step 3 773,111 437 2,800 0 772,674 434,214 437 433,777 499,281 0 0 273,833 2,800 276,633
PROJECT SUBTOTALS THRU PHASE IV 798,580 437 2,800 0 798,143 518,070 437 517,633 595,715 70,965 0 273,833 2,800 276,633
Waste in Lieu of Borrow 0 0 0 -70,965 0 -70,965 0 -70,965
PROJECT TOTALS THRU PHASE 1V 798,580 437 2,800 0 798,143 518,070 437 517,633 595,715 0 0 202,868 2,800 205,668
1
SUMMARY PHASE V, STEP 1 0 0 0 0 0 4] 0 0
-L-25+00 -L-43+00 1,504 1,504 20 20 23 0 0 1,481 0 1,481
-L~ 43+00 -L- 54+00 573 573 115 115 132 0 0 441 0 441
-L- 72+00 -L- 85+00 4,070 4,070 0 0 0 0 0 4,070 0 4,070
-L- 94+00 -L- 126+00 15,490 15,490 560 560 644 0 0 14,846 0 14,846
0 0 0 0 0 0 0 0
PHASE V,STEP 1 SUBTOTAL 21,637 0 0 0 21,637 695 0 695 799 0 0 20,838 0 20,838
Waste in Lieu of Borrow 0 0 0 0 0 0 0
Totals from Phase IV 798,580 437 2,800 0 798,143 518,070 437 517,633 595,715 0 0 202,868 2,800 205,668
PROJECT SUBTOTALS THRU PHASE V, STEP 1 820,217 437 2,800 0 819,780 518,765 437 518,328 596,514 0 0 223,706 2,800 226,506
Waste in Lieu of Borrow 0 0 0 0 0 0 0 0
PROJECT TOTALS THRU PHASE V, STEP 1 820,217 437 2,800 0 819,780 518,765 437 518,328 596,514 0 0 223,706 2,800 226,506
|
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 H

Volumes in Cubic Yards
PROJECT: I-3819A COUNTY: Iredell DATE: 1/11/2012 COMPILED BY: D.Waller SHEET 6 OF 6 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. SUITABLE| TOTAL ROCK EARTH EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +15%
TOTAL 820,217 437 2,800 0 819,780 518,765 437 518,328 596,514 0 0 223,706 2,800 226,506
1.OSS DUE TO CLEARING & GRUBBING -14,000 -14,000 0 0 0 -14,000 -14,000
ADDITIONAL UNDERCUT 0 2,000 2,000 2,000
PROJECT TOTAL 806,217 437 4,800 0 805,780 518,765 437 518,328 596,514 0 0 209,706 4,800 214,506
EST. 5% TO REPLACE TOP SOIL ON BORROW PIT 0
I
GRAND TOTAL 806,217 437 4,800 0 805,780 518,765 437 518,328 596,514 0 0 209,706 4,800 214,506
|
SAY 806,500

EST. SHALLOW UNDERCUT (CONTINGENCY) = 56,000 CY

EST.D.D.E.=9,840 CY

EST. SHOULDER BORROW = 31,000 CY

PAVEMENT STRUCTURE VOLUME = 67,129 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.

1-3819A Revised Earthwork Balance sheet(phased).xls : Balance Sheet From Sheet Totals

1/13/2012 10:36 AM
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