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NOTE - THE INFORMATION CONTAINED HEREIN 1S NOT IMPLIED OF GUARANTE!
OF TRANSPORTATION AS BEING ACCURATE NOR 1T IS CONSDERED 7

1€ N, L, DEFARTMENT
OF THE PLANS,

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

SHEET TOTAL
STATE STATB PROJECT REFERENCE NO. NO. SHEBTS

N.C. B—4008 1|7

STATE PROJL.NO, T A PROLNO. . DESCRIPTION
33376.1.1 BRZ-1193 (6} PE

33376.2.1 BRZ-1193 (6} RV, UTILITIES
33376.3.1 BRZ-1193 (6} CONSTRUCTION

CAUTION NOTICE

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

REVIEKED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C. DEPARTMENT OF TRANSPGRTATION,
GEOTECHNICAL ENGINEERING UNIT AT (813) 250-4088. ME!ITHER THE SUBSURFACE PLANS ANG REPORTS,
NOR THE FIELD BORING LOGS., FOCK CORES, OR SOIL TEST JATA ARE PART OF THL CONTRACT,

GENERAL SOIL AND ROCK STRATA DESCRIPTICNS &ND INDICATED BOUMCARIES ARE BASEC ON 4
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN SORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SiTU ON-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 CCNDITIONS 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 TC CUIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NCN-CUMATIC FACTORS.

THE BIODER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE LARS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT, FGR BIDDING
&ND CONSTRUCTION FURPOSES, REFER TQ THE CONSTRUCTION PLA4NS AND DOCUNMENTS FCR FiNAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIO
DEPARTMENT AS TOQ THE TYPE OF MATERIALS AND CONDITIONS T¢
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSUK
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TC BE EMCOUNTERED ON THiS PROJECT,
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENS'OR \JF *Nl—' FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUMTERED AT THE SITE DIFFERING FROM
THOSE INDICATED #N THE SUBSURFACE INFORMATION.

PERSONNEL
L.L ACKER, LG.

INVESTIGATED BY_L.L. ACKER, LG

NOTE ~ 8Y HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME SASED ON DIFFERENCES BETWEEN THE
CONDNTIONS fNDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

CHECKED BY___ W.D.FRYE,JR. LG.
susmTTED BY__ W.D. FRYE, JR, LG.
DATE 08222006
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, PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION E= 0 (B-4008) 2
DIVISION OF HIGHWAYS OF 7

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL _DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
i WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 70 COARSE. HARD ROCK 15 NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED y
SOD IS CONSIOERED 10 EE THE UNCONSOLIDATED, SEH-CONSOLIDATED. OR. WEATHERED EARTH MATERLALS “UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM GLLUV. - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
THAT CAN NETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD L A PODRLY GRADED) SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN .1 FOOT WS, FER - A WATER .
168 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTD 1206, ASTM D-1586). SOIL GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. T NON COMSTAL SV FeTION BT A oL o CETVEEN Soti. faD ROSE 15 o TER 60 BLOWS, |AQUIFER - A WATER BEARING FORMATION OR STRATA
L. THE TRANSITIO SOIL OFTEN REPRESENTED BY A 20NE
CLASSIFICATION 15 BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAING OF WEATHERED ROCK. ARENACEQUS - 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 MATER WS
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR, MATERIALS ARE TIPICALLY DIVIDED AS FOLLOWS ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
VER' STEF, BRRLSATY CLRMGIST WITH ATERBEDDED FIE SARD LAERS.HEAY PUSTC AT-5 SUBANGLLAR, SUBROUNDED, OR ROUNDED. NEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD VIELD SPT N VALUES > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ROCK {WR) =5->3 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLAGSSIFICATION MINERALOGICAL COMPOSITION RS FINE 70 CORRSE GRATN TONEOUS ARD VET AMDRPHIC ROEK TiAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS CRGANIC. MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE. GROUND SURFACE. .
CLASS. (< 35% PASSING *200) (> 357 PASSING 200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. gfglsfaﬁgg::gésg:m :g'?MORPHJC A T CALEAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- AL PLAIN
GRO!;’Z A3 A2 a4 (a5l as 7 A-I.G;-Z 2-;- 2-3 COMPRESSIBILITY ggr&csgts’%mms SEDIMENTARY ROCK THAT WOULD YEILD SPT FEFUSAL IF TESTED. ROCK TYPE (BZSLI;:J;L%M ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. 4-2-4]a-2-5[a-2-5[a-2-7 o] - -6, A- SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 3 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
AR NERN MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL PLAIN { COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK [T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED O L) | TVTAL o™ OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY T0TAL
’ RIAL (i) L sHELt BEDS. ETC, -
% PASSING SiLT- PERCENTAGE OF MATE WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUGTURE OF ADJACENT
s GRANULAR| ¢ ny | MUCK RGANIC MATERIA SRANULAR SILT - CLAY : ’ ROCKS OR CUTS MASSIVE ROCK
140 st sons: | dog | PEAT - HATERIAL SOLLS SOILS OTHER MATERIAL ROCK FREGH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. RO A
» 200 18 x}35 1x3s w35 echas e vas slas mnfas TRACE OF ORGANIC MATTER  2-3%2 -3 - &% TRACE o~ FRESH Rock i lg &Rvgmftmz s MAY SHOW NING. ROCK RINGS UNDER %1.% 1%01?/4 meu.s AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 18 - 20% ) :
Umclllﬂx & e o |10 HXLAL MO |43 140 4L M O MX| LMY 1S vt MODERATELY ORGANIC §-100 12 -20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (IP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PL NP 118 MX 38 MX 1 MN 11 MN 18 MX {10 MX[1I MN j11 MN LITTLE OR HIGHLY HIGHLY ORGANIC e 204 HIGHLY 35% AND ABOVE v SLL) g):Y:Té;sSs:LtlNB;ONK‘E;QUFEEPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [] [] ] 4Mx |8 Mx |12 ux]1s mx|No Mx]  MODERATE ORGANIC . .
AMOUNTS OF | gone CROUND WATER, SLIGHT ROCK SENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 e et aneTIE O [YECTLRE ZONE ALONG NHICH THERE HAS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS. o 1 oy 1y OR CLAYEY SLTY | cLavey ORGANIC hvA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SLL 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR '
z&::& eang:)mn senp| GRAVEL oND SanD | sorLs | sois MATTER A 4 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.
—_ MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN .
T " € sloricanT Fr FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO POOR hvd" PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD G 01D ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT YO GOOD FAIR TO POOR POOR UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OW SPRING OR SEEP WITH FRESH ROCK. FLODD_PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
PIOF #-7°5 SUBGROUP 1S == LU - 38 3 PI OF A-7-6 SUBCROUP 1S = LL - 30 MODERATELY  ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAM. :
CONSISTENCY OR_DENSENESS MISCELLANEGQUS 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 1 o1 - (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR ROADWAY EMBANKMENT (RE) SAMPLE £ T
PRIMARY SOIL TYPE consISTENCY  |PENETRATION RESISTENCE | COMPRESSIVE STRENGTH WITH SOIL DESCRIPTION € > on TEST BORING DESIGNATIONS TED, OULD Y. 7 JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED g -
CENERALLY VERY LOOSE « SOIL SYMBOL @ AUGER BORING ; e IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ]LTEDGEME';AE”E;;E:‘TKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
RANLLAR LOOSE 470 18 SS - SPLIT SPOON EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 18 10 30 N/A ARTIFICIAL FILL (AF)OTHER CoR SAMPLE 1E_TESTED, YIELDS SPT N VALUES ) 109 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VER\E,NSENSE % Zg@se THAN ROADWAY EHBANKMENT <>' ORE. BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE pu7 |[HMOTILED ®0T.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
e == INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 7] .25 ™) MONITORING WELL - REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SLCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 0.25 T0 .50 e INFERRED ROCK LINE : RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF£ _TESTED, VJELDS SPT N VALUES ¢ 108 BPF INTERVENING IMPERVIOUS STRATUM.
" FHENE PIEZOMETER
SiLr-cLay MEDIM STIFF aqes @5 10 10 oewt ALLUVIAL SO BOUNDARY A eratation RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED 70 SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN.SMALL AND RESIDUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK,
«re
(COHESIVE) VERY STIFF 15 10 30 210 4 b SLOPE INDICATOR SAMPLE . :‘L’g’zzggxﬁa’;EéNTR“T“’"s* OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OVALITY DESCRIBED BY TOTAL LENGTH OF
- HARD >30 ¥4 267926 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING o ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES , RATID SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
- SPT N-VALUE .
) SOUNDING ROD VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SEPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 1 40 60 200 270 o UNDING RO @P— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. .
OPENING (MM) 476 208 @42 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
prwwo pos : ABBREVIATIONS HARD $S“Dg$£ﬁ“::§gsgpgg"fi“;" OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH TS LATERAL EXTENT, THAT HaS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND SA':{D SILT CLAY - AR - AUGER REFUSAL HL - HIGHLY & - MOISTURE CONTENT COERATELY AN BE SCRATC ) . TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR. (€0B.) (GR} SL) L) BT - BORING TERMINATED MED. - MEDIUM Vv - VERY MOOERATELY  CAN ATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.26 INCHES DEEP CAN BE K - TS FROM FRIC
: {CSE. S0  £0) CL.- cLAY MICA. - MICACEQUS VST - VANE SHEAR TEST  HARD EXCAVATED BY HARD BLOW OF A GEOLOBIST'S PICK. HAND SPECIMENS CAN BE DETACHED SIKENEIE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG 4 FALLT R
o~ 4 2 02 008 005 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED BY MOOERATE BLOVS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
size N 12 3 CSE. - COARSE NP - NON PLASTIC 7Y - UNIT WEIGHT MEDIUM CAN BE GRODVED OR GOUGED 2.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
Test ; HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INGH MAXIMUN SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 38 INCHES REOUIRED 10 PRODUCE A PENETRATION OF 3 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS g:: - g?&:;?gegeir?em:mr{ TesT g:‘;" ‘;‘:{g‘;’;ﬁ;mnm TesT 747 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
. - . THAN ©.1 FOOT PER 60 BLOWS.
a":;‘esgéiluthffs‘:"E FLZ"S%R’;@’;%;’RE ‘ GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOIO RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA LORE RECOVERY (SIEC) - TOTAL LENCTH 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. .
SATS FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SUL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S B L ) R O K D B €5 DIVIOED BY THE
S L Liouo LumMiT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN'BE SCRATCHED READILY BY JOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL
oL aSTIC ] . PINGERSALL 0TAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTASGE.
- - SEMISOLID; REQUIRES BRYING TO . JOPSOIL_(TSJ- SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
e VET - o0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING S USUALLY CONTAINING O
pLL L PLASTIC LIMIT THICKNESS
DRILL UNITS: ADYANCING - TOOLSt HAMMER TYPE: IERM VERY THICKLY BEDDED > 4 FEET BENCH MARK: N/A
i : VERY WIDE MORE THAN 10 FEET
om_L OPTIMUM MOISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE D [ sutomatic D MANUAL vioe 30C 10 FEET THICKLY BEDDED 15 - 4 FEET
7 . CLaY BITS NLY BEDDED 046 - 1.5 FEET ELEVATION: N/A FT.
S| SHRINKAGE LIMIT MOBILE B- ___ MODERATELY CLOSE 170 3 FEET THINL
: [ & conmiuous Feiont aucer CORE. SIZE: CLOSE 46 T0 1 FEET VERY THINLY BEDDED .03 - 016 FEET
- DRY - @ R oI IONAL WATER T0 Il ) RY CLOSE £S5 THAN 0.6 FEET THICKLY LAMINATED .06 - 0.3 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 (] e Hoow ausers O VERY LU LESS THAN . THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cve-ssc [T “weko Faceo Finer eivs [ INDURATION
PLASTICITY INDEX ®1) DRY STRENGTH 0 ARBIOE INSERTS FOR SEDIMENTARY ROCKS. INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-C )
NONPLASTIC -5 VERY LOW [ cMe-sse - FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT [ chsme [ wr aovencer R I - GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM .
HIGH PLASTICITY 26 OR MORE HIGH D PORTABLE HOIST D TRICONE STEEL TEETH POST HOLE DIGGER ES MODERATELY INDURATED g:zg:(ss CE‘:;)IBE 35!;%:};0 v;ﬂn As:r:g:E WITH STEEL PROBE;
- 7 vricone * TUNG.-CARB. [] neano aucer LY WHEN .
LOLOR 0 [] sounoms soo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY | LYNDO TIPPETT
GOVERNOR ; SECRETARY
August 22, 2006
STATE PROJECT: 333763.1 (B-4008)
F.A.NUMBER: BRZ-1193(6)
COUNTY: Allegheny |
DESCRIPTION: . Approaches to Bridge No. 39 over Little River on SR 1193
(Pine Swamp Road) S o
SUBJECT: | Geotechnical Report — Inventory
Site Description

This project is located in Allegheny County in the community of Whitehead,
“approximately 4 miles south of the town of Sparta and 0.4 miles from the intersection of
SR 1193 with NC 18. :

Bridge 39 lies across the confluence of Waterfalls Creek and Little River. The site is
located at a narrow point on the Little River - Waterfalls Creek floodplain, where the
floodplain is less than 200 feet wide as compared to its much greater width upstream and
downstream. Whitehead is a small, residential community in a rural area. The project is
located in a mixed terrain of grassy yards and small fields, small wood lots, and wooded
stream banks. There are 3 dwellings within 100 feet of the project.

Plans call for a replacement bridge on the existing roadway alignment -L-, with an off-site
detour. Air Bellows Gap Road (alignment -Y-) intersects -L- on the Right Side up station
from the bridge. The maximum fill depth will be about 8 feet at the bridge approach
slabs, and the maximum cut will be approximately 5 feet in a ditch line.

The site was investigated on July 28, 2006. A large rock outcrop was observed, and
residual soil was investigated in a cut bank and in a hand excavation using a post hole

digger.
MAILING ADDRESS: TELEPHONE: 919-250-4088 LOCATION:
NC DePARTMENT OF TRANSPORTATION FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT BuUiLDING B -
1589 MaiL SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US 1020 BIRCH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC 27610
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Soil and Rock Characteristics

Floodplain alluvium, residual soil, and crystalline rock are to be encountered on this
project. Alluvial soils were not investigated.

Residual soil consists of yellow-brown, moist, medium dense to dense, silty sand
saprolite (A-2-4) with about 25 per cent mica. Thin layers of weathered rock may be
encountered in the saprolite.

Hard rock forms a single large outcrop consisting of hard, fresh biotite gneiss. The rock
is thickly laminated but with few partings. The foliation dips S65E at 75 degrees
Fracture spacing on foliation is about 3 to 5 feet.

Areas of Special Geotechnical Interest

‘Hard crystalline rock forms an outcrop on the Right Side from Station 17+25 to about

Station 17+70, between the existing ditch and the bank of Waterfalls Creek. It forms a
rock bluff about 10 feet high between the creek bank and the shoulder of the road. Much
of the outcrop is covered by a thin layer of organic litter and root mat. Construction of

the ditch will require excavation of this hard rock.

Geotechnical Descriptive Analysis

Station 12+75 to 15+33

This segment lies on a gentle residual slope descending to the flood plain. Plans call for a
thin layer of fill to be added to both sides of the road over residual soil. The transition
from residual slope to floodplain occurs at about Station 14+75. Fill depth increases to
about 8 feet over flood plain alluvium between there and the proposed bridge abutment.

Station 15433 to 16+64

The proposed bridge occupies this segment.

Station 16+64 to 17+25

This segment is characterized on the Right Side by a residual slope on the bank of
Waterfalls Creek and on the Left Side by flood plain alluvium. Plans call for raising the
existing grade by 3 feet and widening the road with placement of up to 8 feet of fill on
both sides of the existing embankment.

Station 17+25 to 17+75

This segment, which ends at the intersection with -Y-, is distinguished by an outcrop of
hard crystalline rock on the Right Side between 17+25 and 17+60. The rock will need to

2



be excavated to about 5 feet depth to create the proposed ditch. The Left Side will
receive as much as 6 feet of new fill placed over the flood plain on that side

Station 17+75 to 19+50

This segment begins at the intersection with -Y- and runs to the end of the project. Plans

call for placement of a thin sliver of new fill over the floodplain on the Left Side and for

2 to 4 feet of ditch line excavation on the Right Side. Residual soil on the Right Side is

composed of yellow-brown, moist, medium dense to dense silty sand (A-2-4) with about
-35 per cent mica.

Respectfully submitted,

Louis L. Acker, LG
Project Geologist

B-400&
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EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

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

B

PROJECT: B-4008 33367.3.1 COUNTY: Alleghany DATE: _07/10/2008 computEDBY: _ RWP SHEET: OF
EXCAVATION EMBANKMENT WASTE
STATION to STATION TOTAL ROCK TOTAL UNSUITABLE | SUITABLE TOTAL ROCK EARTH EMBANK. | BORROW ROCK SUITABLE | UNSUITABLE TOTAL
UNCLASS. UNDERCUT EARTH EARTH +15% , '

-L- 12+75.00 TO 15+34.00 (BEGIN BRIDGE) 26 26 470 470 541 515

-L- 15+34 TO 15+63 (STRUCTURE EXCAVATION) 132 132 132

-L- 16+26 TO 16+64 (STRUCTURE EXCAVATION) 265 265 265

-L- 16+64.00 (END BRIDGE) TO 19+50.00 176 75 101 671 75 577 739 563

TOTAL 599 75 524 1141 75 1047 1280 1078 397

EST. LOSS DUE TO CLEARING & GRUBBING -75 -75 75

WASTE TO REPLACE BORROW -397 -397

PROJECT TOTAL 524 75 449 1141 75 1047 1280 756 0

ESTIMATE 5% TO REPLACE TOPSOIL ON BORROW PIT 38

GRAND TOTAL (CUBIC YARDS) 524 794

SAY (CUBIC YARDS) 600 800

SELECT GRANULAR MATERIAL (CLASS Il OR ill) =500 CY
ESTIMATED UNDERCUT =500 CY

THESE CONTINGENCY ITEMS PER 'GEOTECHNICAL REPORT - DESIGN AND CONSTRUCTION RECOMMENDATIONS' LETTER DATED AUGUST 22, 2006
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RW_SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

INCOMPLE'E PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE ROR CONSTRUCTION

_Z=)MA Engineering
. | CONSULTANTS, INC.
Fax: 919.297.0221
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