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

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY. PLANNING, 4ND 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 N RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919} 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL 4ND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON 4
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

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

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECOROED 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 OIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS 4ND 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
OEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS YO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR IS CAUTIONEQ TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE OEEMS
NECESSARY TQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTGR 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 N THE SUBSURFACE INFORMATION,
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CHECKED BY
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CONTRACT.

DRAWN BY: J.R. MATULA, N.D. MOHS

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
QF TRANSPORTATION AS BEING ACCURATE MOR 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 DIFFERENCLS BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONGITIONS AT THE PROJECT SITE.




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

4022111 (U-40ID 2

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

10@ BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF, GRAY,SATY CLAY, WOIST WITH ATERBEDDED FINE SAND LATERS HBHLY PLISTE, A-T-6

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,
SUBANGUL AR, SUBROUNDED, OR ROUNDED.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68 BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

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

A NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 1@@

WEATHERED
ROCK (WR) BLOWS PER FOOT IF TESTED.

SOIL_DESCRIPTION GRADATION ROCK_DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 CDARSE, HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED ALLUVIUM (BLLUV. - SOILS THAT HAYE BEEN TRANSPORTED BY WATER
SOIL 15 CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFGRM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. LLLUVUN BLLUN - -

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.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL

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

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

VANE SHEAR TEST

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

EXTREMELY INDURATED

SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLTE 5 5 I FINE T0 COARSE GRAT TONEDUS AND FETAMORPHIC FI0CK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS % (R T J/»\/’ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
cLass. (< 35% PASSING 200 (> 357 PASSING %2001 ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 7 J7 | GNEISS, GABBRD, SCHIST, ETC. CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMDUNTS OF CALCIUM CARBONATE.
N FINE T0 COARSE GRAIN METAMORPHIC AND NON-CDASTAL PLAIN
GROUP a1 [a3] a-2 a4 las5]a6]a7]a1,a2 | A405 COMPRESSIBILITY gggk‘lmg)ﬁlLlNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE |COLLUVIUM - ROCK FRABMENTS MIXED WITH SOI. DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. a-3 | A6 A7 SLIGHTLY COMPRESSIBLE LIGUID LIMIT LESS THAN 31 T : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
T MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-5@ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD .
SYMBOL RN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK | T T | 6PT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RECOVERY BECo ° TOTOL LENCTH OF ALL MATERIPL RECOVERED IN THE CORE BARREL DIVIDED BY 70TAL
\ P T SHELL BEDSTETC [ AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 18 GRANULAR| ¢, oy :gg!; ORGANIC MATERIAL GR@%?LQR SIL;U- gLAV OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
40 SoiLs o e L L CTHER MATERIAL ROCK FREBH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER -
. 200 10 x5 melss sixlas mckas s vl el as w3 SOILS IRACE OF ORGANIC MATTER 2 - 37 3 e TRAGE - 1o FRESH 8 DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 2@ HAMMER IF CRYSTALLINE. HORIZONTAL.
- 8% - 127 - 207
LIoUID LIMIT 40 Mx|41 M (48 Mx 41 MY (40 Mx 41 N Jae MX[4TMN]  soris wITH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK BENERALLY 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 IOEX | 6 MX | NP |10 Mx[1o mxfit i [ mn 1o mx 10 mfiiem M| rrTE oR pGHLy | HIBHLY ORGANIC 107 328% HIGHLY S5 AND ABOVE v SLL) gﬁvirgéssgml ﬁgo::ru ::ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
2 x|  MODERATE y AULT - T Wi
OROP INOEX| @ ° hd A MK |8 MK[12 MXIB MX(No MX] L MOUNTS OF gg:;fglc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO —glgé; e FrACTURE R §§§fﬂé§i§.§’:f£f e e tratoRe PISPLACEMENT OF TrE
USUAL TYPES|STONE FRASS.I ) o | a1y Ty OR CLAYEY SILTY | CLAYEY ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 6L 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND SAND| GRAVEL AND SAND SOILS SOILS MATTER b 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.
:l‘::;’;; SAD e MODERATE  SIONIFICANT DPCOigwg:TO"fERSgg :ngREDl;COLORAgIg?SggﬂoggangﬂéNi EFFECTS IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Sz PW 3 , a MOD.) AN KS, M LDSPARS Al ULL AN L ME SH LAY, K HA PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSULTABLE PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRAT DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
O"UU" SPRING OR SEEP WITH FRESH ROCK. ELO00 Teal
P1 OF A-7-5 SUBGROUP 1S =< LL - 30 ; 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 MISCELLANEQUS 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 UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK* SOUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR RANGE OF STANDARD P SAMPLE
PRIMARY SOIL TYPE CONSTSTENCY PENETRATION RESISTENCE | COMPRESSIVE STRENGTH :??g“gg{l_il‘;ig'g;mg o v ot TEST BORING DESIGNATIONS IE_IESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) C(TONS/FT2 )
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R ~
VERY LOOSE @ SOIL SYMBOL P  avser BorinG GEVS IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDEE, - DHELF-LIKE RIDGE OR PROJECTION OF ROCK MHOSE THICKNESS 15 SHALL COMPARED TO
GENERALLY LODSE 47018 S5 - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
Eqi‘;g‘;%:f MEDIUM DENSE 10 10 30 N/ ARTIFICIAL FILL (@F) OTHER SAMPLE TED, Y. PT N VA P LENS - A BODY OF SOIL OR ROCK THAT THING OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 38 TO 58 THAN ROADWAY EMBANKMENT AQ CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE BUT |MOTTLED GM0T.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 e - INFERRED SOIL BOUNDARY SAMPLE o 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 I3 <8.25 N mo MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
X - L INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 270 4 .25 10 6.50 === INFERRED ROCK LINE e 7ONETER RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YJELDS SPT N VALUES < 109 BPF
SILT-CLaY MEDIUM STIFF i 25 70 12 A NSTALLATION RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIELE, OR DISCERNIBLE ONLY IN SMALL AND BESIDUAL RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
Tgonss?bm VERY STIFF 5 10 30 12 Ig 4? TTrreet ALLUVIAL SOIL BOUNDARY SLOPE. TNDICATOR SAMPLE scggmaso CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK DUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 38 4 26/028  DIP & DIP DIRECTION OF O CBR - CALIFORNIA Bl ALSG AN EXAMPLE. ROCK SEGMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
INSTALLATION h BEARING ROCK HARDNESS EXPRESSED AS A PERCENTAGE
ROCK STRUCTURES RATIO SAMPLE .
TEXTURE OR GRAIN SIZE -V,
O ST wvaLLe VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SHEROLITE Sap.) - RESIOUAL SDIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 4@ e 200 270 . SOUNDING ROD @P— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. sA -
OPENING (MM) 476 200 0.42 025 0075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD o v IhANFE OR FICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Lonnee N SILT cLay AR - AUGER REFUSAL HI - HIGHLY w - MDISTURE CONTENT . TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (OB ©R) st S F 5D sL) €L} BT - BORING TERMINATED MED, - MEDIUM v - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALDNG A FAULT OR
. 2 CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP PLANE
GRAIN MM 305 s 29 .25 285 0085 CPT - CONE PENETRATION TEST MOD.- MODERATELY WEA. - WEATHERED st
SIZE N 12 3 CSE. - COARSE NP -~ NON PLASTIC Y - UNIT WEIGHT MEDIUM CAN BE GRODVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSLRE OF KNIFE OR PICK POINT. %{%&%Wﬁ ';gﬁ?i:;foﬁl'g;'s, ;’éu‘f ,:';Z’ ggu. wITH
OMT - DILATOMETER TEST ORG. - ORGANIC ‘Y- DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE .
SOIL MOISTURE - CORRELATION OF TERMS () . A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
Py ST————— FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEDLOGIST'S PICK. THAN G FOOT PER 6@ BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION e ob. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF @ PICK POINT. SMALL, THIN g;ﬂgﬁﬁgﬁAl:{%ccé\g:éscgsgcés- JOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. .
- SATURATED - USUALLY LIBUIDS VERY WET, USUALLY . B
AT FROM BELOW THE GROUND WATER TaBLE | FRAC.- FRACTURED, FRACTURES SLI - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %‘Wmﬁ%&ﬁ%ﬁi&?& 3&’%&31?55?32?3 m:hes DIVIED BY THE
L | LIoUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T0TAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC FINGERNAIL. "
SEMISOLID; REQUIRES DRYING TO IOPSOIL_(TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Rﬁ:?E - VET - & ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
LASTIC LIM
ik I " DRILL UNITS: ADYANCING TOOLS: HRER TYPE: VERIY-EEI%‘E MORE%FEET VERY THICKLY BEDDED 34 FEET ECH HAR
om_| OPTIMUM MOISTURE - MOIST - a0 SOLID; AT OR NEAR OPTIMUM MOISTURE [ cear errs autonaTic [ ManuaL WIDE 3 10 10 FEET THICKLY BEDDED R ELEVATIONS T
SL_| SHRINKAGE LIMIT O vosnes__ O MODERATELY CLOSE 170 3 FEET e ey BEDDED 05 - 016 FEET : :
CoRY - @ REDUIRES ADDITIONAL WATER T0 N 6° CONTINUOUS FLIGHT AUGER CORE SIZE: Slég?ECLOSE Eég’;?”;: EGE;‘S f— THICKLY LAMINATED 2.008 - 8,03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 8 HOLLOW AUGERS e - THINLY LAMINATED < 9.008 FEET RDWY EMBK - ROADWAY EMBANKMENT
PLASTICITY ] cve-asc [C] waro Facen Fncer srrs g INDURATION @ BR - BRIDGE ROD
pos oy DRY STRENGT FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC,
PLASTICITY INDEX (I Y NGTH TUNG.-CARBIDE INSERTS [
NONPLASTIC o5 VERY LOW CME-550 0 0 FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER PR IS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 15-25 MEDIUM
PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY ke HicH 0 ol L BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR D TRICONE * TUNG,~CARB, HAND AUGER
i SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[ core ar 0 DIFFICULT TO BREAK WITH HAMMER.
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NOTES:
Y PROPOSED OR UPGRADED TRAFFIC SIGNAL INCOMPLETE PLANS
THIS PROJECT IS WITHIN THE MUNICIPAL BOUNDARIES OF THE CITY OF DURHAM 20 T TR TR LT
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett
GOVERNOR SECRETARY
May 29, 2008
STATE PROJECT: 40221.1.1 (U-4011)
FEDERAL PROJECT: STP-1959 (2)
COUNTY: Durham
DESCRIPTION: SR 1959 (South Miami Blvd.) from south of SR 2112 (Methodist St.) to north of
SR 1960 (Bethesda Ave.)
SUBJECT: Geotechnical Report — Inventory

Project Description

This project consists of widening South Miami Blvd. (-L-, SR 1959) in Durham to four lanes with
median and turn lanes. The project begins just south of the intersection of Methodist St. (SR 2112, -L- Sta.
20+42) and extends .74 miles north to Bethesda Ave. Ellis Rd. (-Y2-), is also being widened for 600 feet
from the intersection with S. Miami Blvd. One retaining wall is also planned along the project at -L-
Station 47+25.

The geotechnical field investigation was conducted during February and March 2008. The Geotechnical
Engineering Unit’s drilling crew used an ATV-mounted CME-550 drill machine during the field
investigation. Standard Penetration Tests were performed in selected borings and additional borings were
advanced using continuous flight augers. Representative soil samples were collected for visual
classification in the field and submitted for laboratory analysis by NCDOT’s Materials and Tests Unit.

The following alignments, totaling .89 miles, were investigated. Subsurface soil profiles, or
cross-sections, of these alignments are included in this report:

Line Station

-L- 15+00 to 54+00
-Y2- 10+00 to 16+00
-DR3- 9+90 to 11+73

40221.1.1 (U-4011)
SHEET 3

Areas of Special Geotechnical Interest
1)  Highly Plastic Clay Soils: Occurrences of highly plastic clay soil (Plasticity Index greater
than 25) are noted below:

Alignment Station Offset
-L- 18+35 60’ LT
-L- 19+50 52’ RT
-L- 19+65 63°LT
-L- 22+00 30°RT
-L- 24+35 60’ RT
-L- 28+00 65’ LT
-L- 30+60 35’ RT
-L- 32450 60’ RT
-L- 48+00 55°LT
-L- 48+20 50’ RT
-L- 48+87 46’ LT
-L- 49+45 377 LT
-L- 49+87 42°LT

-DR3- 11+00 35° LT

Physiography and Geology
The project is located in the gently rolling terrain of the Eastern Piedmont area of North
Carolina. A mixture of businesses, single-family homes, schools, and churches are located
along the project corridor. Small creeks and ephemeral streams run across the project corridor,
generally from right to left across the alignment.

Geologically the project lies within the Durham Triassic Basin which is part of a series of
failed rifts stretching from South Carolina northward to New Jersey. These rift valleys formed
during extensional, normal faulting in the Triassic Period some 200 million years ago. This
rifting and separation of Africa from North America eventually formed the Atlantic Ocean.

The geology of the project area consists of Triassic age sedimentary rocks, primarily
siltstone and sandstone, and recent alluvial soils. The depositional nature of the Triassic
sediments created alternating beds of siltstone, mudstone and sandstone. Because of the active
tectonic environment at the time of deposition, the soils derived from these deposits are highly
variable and often laterally discontinuous.

Soil Properties
Soils encountered at the project site include roadway embankment soils, artificial fill,
alluvial sediments, and Triassic residual soils.




Roadway embankment soil along the -L- alignment ranges up to 8 feet in height Where sampled, the
embankment soil consists of moist, medium stiff to stiff, silty clay, (AASHTO classifications of A-7-6).

Artificial fill soils within the project are associated with landscaping berms and parking lots. These
soils are moist, soft to stiff, silty clay and sandy clay (A-7-6 and A-6).

Alluvial soils were deposited along a small creek which flows across the alignment at -L- Sta. 37+00.
These soils consist of wet, loose, silty sand (A-2-4), with wood particles.

The Triassic residual soils are derived from the in-place weathering of the underlying sedimentary
bedrock. These soils consist primarily of moist, soft to hard, silty clay (A-7-5 and A-7-6) and moist, stiff,
sandy clay (A-6). Areas containing highly plastic soils (plasticity indices of greater than 25) are listed
above in the section “Areas of Special Geotechnical Interest™.

Rock Properties
Weathered rock occurs in several areas of the project. The weathered rock is derived from the
underlying sedimentary rock of the Durham Triassic Basin, and consists of sandstone and siltstone.
Weathered and non-crystalline siltstone in this area is known to be highly degradable when exposed to air
and water.

Groundwater
Groundwater was encountered in several borings completed on this project. Groundwater, when
encountered in Triassic residual soil or weathered rock, was variable across the project, ranging from 2 feet
to 10 feet below the ground surface. Groundwater in borings located in alluvial areas was at 8.5 feet in
depth. The field investigation was performed during a period of extreme drought across the region. Based
on the investigation, groundwater is not anticipated to cause problems during construction.

athan Mohs, LG
Engineering Geologist

40221.1.1 (U-4011)
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EARTHWORK BALANCE SHEET

Volumes in Cubic Yards 2% %6
PROJECT: U-4011 COUNTY: Durham DATE: 6/4/2010 COMPILED BY: SEC SHEET __ OF __ SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +20%

-L- LT 15+00.00 -L- LT 55+50.00 2,060 514 1,546 1,290 1,290 1,548 2 514 514

-DR- 10+81.52 -DR- 11+25.00 54 33 21 2 2 2 : 19 33 52
-DR1- 10+80.50 -DR1- 11+77.70 39 15 24 22 22 26 2 15 15

-Y2- 10+76.24 -Y2- 16+00.00 923 923 157 157 188 735 735

_ SUBTOTAL B R IE LR . I | Y - R | R NN e | R
_ ... @ @ @ .

-L-RT 15+00 -L-RT 55+50.00 2,520 1,191

-Y- 12+00.00 -Y- 12+48.17 33 33 37

-Y1- 10+00.00 -Y1- 11+25.00 43 43 77
-DR2- 10+50.00 -DR2- 11+15.93 8 8 30
-DR3- 10+44.00 -DR3- 11+00.00 6 3 3 23 3 3

-Y3-12+75.00 -Y3- 13+19.53

SUBTOTAL 23 23 1 1 1 22 22
~ SUBTOTAL
TOTAL 5,709 1,832 3,877 4,022 4,022 4,826 1,724 775 1,832 2,607
JLOSS DUE TO CLEARING & GRUBBING -200 200 200
WASTE IN LIEU OF BORROW N 775 775 } 775
PROJECT TOTAL 5,509 1,832 3,677 4,022 4,022 4,826 1,149 1,832 1,832
57
GRAND TOTAL 5,509 1,832 3,677 4,022 4,022 4,826 1,207 1,832 1,832
SAY « 5,600 1,300
EST. SHALLOW UNDERCUT = 600 CUBIC YARDS ] -

EST.SHALLOW UNDERCUT BY STATIONS = 1,500 CUBIC YARDS
TOTAL SHALLOW UNDERCUT = 2,100 CUBIC YARDS]|

PER GEOTECH RECOMMENDATION, ESTIMATED 500 CUBIC YARDS OF UNDERCUT TO BE USED IN THE DISCRETION OF THE RESIDENT ENGINEER.
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.

u4011_rdy_balance_sheet.xls : Balance Sheet 6/16/2010 12:09 PM
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CONTRACT

CONIENTS

LINE STATION
-RETAINING WALL I~  47+28 TO $0+43

DRAWN BY: J.R. MATULA, N.D. MOHS

SHEET
3

NOTE - THE INFORMATION CONTAINED HEREIN {S NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. 4022111 (U-4011)

counTy _DURHAM

PROJECT DESCRIPTION _SR 1959 (SOUTH MIAMI BLVD.) FROM
SOUTH OF SR 2112 (METHODIST ST.) TO NORTH OF

SR 1960 (BETHESDA AVE.)

SITE DESCRIPTION RETAINING WALL 1- LEFT OF -L- STA. 47+50

RETAINING WALL INVENTORY

F.A. PROJ, STP-1959(2)

STATE STATR PROJECT NO. SHEET | TOTAL

NC.| 4022111 (U-401D 1 3

STATE PROJNO. P.A.PROJNG. DESCRIPTION
40221.1.1 STP-1959(2) P.E.
RW & UTIL,

CAUTION NOTICE

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

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

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON 4
GEQTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU UN-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.

PERSONNEL
N.D. MOHS

H.R. CONLEY

D.W. DIXON

J.R. MATULA
INVESTIGATED BY_N.D. MOHS
CHECKED BY__K.B. MILLER
susmITTED BY__ N.T. ROBERSON
DATE JUNE 2008

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

OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TC BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

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




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

402211 U-401) 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

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

_WELI GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO

POORLY GRADED)

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

ANGULARITY OF GRAINS

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

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 IS PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS.

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

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

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - 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 TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

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

EXTREMELY INDURATED

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 4
VERY STIF, BRALSUTY QL8 VOST WTH WTERBEDDED FUAE SMD LRERSHEH PLSTIG A6 ——— i —— ROCK (WR) BLOWS PER FOOT JF TESTED. ARTESIAN - GROLND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL _COMPOSITION CRYSTALLIE FINE 70 COARGE GRATN TGNEDUS AFD VET AVDRPHIC ROCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
W MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS ROCK (CRY
CLASS. (< 35% PASSING *200) (> 35% PASSING ¥200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
! ) FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CROUP a1 [a3] a2 a4 la5la6] a7l at,a2 |A4AS COMPRESSIBILITY NOK 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-1-alA-1-b a-2-4|a-2-5[a-2-6|a-2-7 el 03 | A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 3! T ér;c;:nss:m}rug& S'E:‘Ig' (S:E\N%STT[:;E} E;fg. — — OF SLOPE.
o0 AR MODERATELY COMPRESSIBLE LI0UID LIMIT EGUAL TO 31-58 ASTAL PLAIN SEDIM MENTED IN K, BUT MAY NOT YIEL v -
SYMBOL [6eegaRsess:iiiiis " o HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ SEDIMENTARY Rock [T "T— P REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED e i arEar 8 o eERimIeT s, RECOVERED IN THE EORE BAFREL DIVIDED BY TOTAL
% PASSING SiLT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 10 59 MX GRANULAR MUCK, C MATERI GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
348 138 MXISD MK 5i MN sons | g | PEAT ORGANIC. MATERIAL soi-s SOILS OHER MATERIAL FRESH ROCK FREBH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE IS INCLINED FROM THE
* 208 |15 Mx[25 mx|10 mx|a5 mx|as mx|35 mxjas mxdas mnss mvj3s MNj3s MN TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% HAMMER IF CRYSTALLINE. HORIZONTAL
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 18 - 20% .
LIGUID LIMIT 40 mx|41 v (10 M [43 o fa0 mx 4t feo mx|armn)  sons wiTH MODERATELY ORGANIC 5-10% 12 -20% SOME 20 - 35% VERY SLIGHT ROCK BENERALLY 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 lie Mx |10 MXfi1 MN [31 MN |1 MX {16 MX[13 MN {11 MN LITTLE OR HIBHLY HIGHLY ORGANIC 0% >28% HIGHLY 35% AND ABOVE v SLL) g?‘(i’fz;ssgzLﬁ[::oﬁ:‘?U;gECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
; MODERATE y FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH T B s T OF
GROUP INDEX| @ [} ° ot |8 mefiz mfis weuowx]  MODERATE gglcfglc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE 10 ONE :NOTHER PRR:S_EL To THE ;‘Ms.fgsams EEN DISPLACEMENT OF THE
USUAL TYPES{STONE FRAGS. FINE | SILTY OR CLAYEY SILTY CLAYEY ORGANIC Z_ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  [BRAVEL,AND | on | coavEL AND SAND SOILS SOILS MATTER STATIC VATER 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.
!—— A WA L
::«.E::;Sm g — MODERATE g;BN!!FTJ&%N;U iof’logéTogERggg égan EDISSOLDR;};HIJJI;‘SSSEO:EE[?.T:[E::ZN(; %FFECCTSY. ISOCK was FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Sz PW (MOD.) AN] KS, M LDSPARS Al LL Al HOW CLAY. PARENT MATERIAL.
o5 A EXCELLENT TO GOOD FaIR TO PODR Fgltx%Rm PODR | LNSUITABLE PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE o= oR sceP WITH FRESH ROCK FLODD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SPRING SEl g THE STREAM.
PI OF A-7-5 SUBGROUP 15 == LL - 38 ; PI OF A-7-6 SUBGROUP IS > LL - 38 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LDSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GECLOBIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE DF STANDARD RANGE OF UNCONFINED o1 CPT SAMPLE (MDD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SODUND WHEN STRUCK. THE FIELD.
PRIMARY SO TYpE | COMPACTNESS OR | ppnErRaTION RESISTENCE| — COMPRESSIVE STRENGTH ROADWAY EMBANKMENT RE) @y o o TEST BORING DESTONATIONS IE_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION T Pt s .
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED | Lo\ o v e oo oo 00k WHOSE THICKNESS 1S SMALL COMPARED T0
VERY LODSE “ SOIL SYMBOL @ AUGER BORING (SEV.) IN STRENGTH T STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME Ty A
35253?2?' LO0SE 41010 S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERTAL MEDIUM DENSE 16 10 30 N/& ARTIFICIAL FILL (AF)OTHER CORE BORING SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 109 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 38 10 52 THAN RDADWAY EMBANKMENT ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE Bu7 |MOTTLED MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MDTTLING IN
VERY DENSE 50 SAMPLE v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROEK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GODD DRAINAGE.
RSO - — -~ === INFERRED SOIL BOUNDARY Oy oNITORING HELL REMAINING. SAPROLITE 15 AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT DNLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
hy - Vi PERV. RATUM.
GENERALLY SOFT 270 4 8.25 10 0.50 o775 INFERRED ROCK LINE e ToETER RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTI T N VALUES ¢ INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY ”ES%’?F STIFF : ;g ?5 8.5 10 1.0 D NSTALLATION RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
Conesne) VERY STIFF 15 10 30 2704 ¥TreeT ALLUVIAL SOLL BOUNDARY S oPt OICATOR SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD) - A NEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 30 v 025  DIP & DIP DIRECTION OF O T LATION CBR - CALIFORNIA BEARING ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES InSTAL RATID SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE (O~ sPT NvALLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING DF HAND SPECIMENS REQUIRES SAPROLITE (6AP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
. 7. SIEVE SIZE 4 1@ @ e 20 27 & SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT R°°K'T SIVE B0DY OF ToNEDUS ROCK OF
OPENING MM 478 200 042 025 0075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
00 ABBREVIATIONS HARD ?g"ngg Agg":zggggpggl:g&“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL CORRSE e siLT cLay AR - AUGER REFUSAL HL. - HIGHLY - MDISTURE CONTENT ) T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.} (COB.) (©GRJ AN ) €L BT - BORING TERMINATED MED. - MEDIUM V - VERY 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 A FAULT OR
(CSE. SD.) F_SD.) - b MICh - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED P
GRAIN MM 305 75 22 8.25 .25 .205 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED BY MODERATE BLOWS. .
ooE I 12 2 R - o et B T e MEDIUM SAN BE GROOVED CR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
. , Hemp CAN BE EXCAVATED IN SMALL GanPS To PEIGES LINCH MAXINUM SIZE BY HARD BLOWS OF THE A 148 LB. HAMMER FALLING 3@ INCHES REOUIRED T0 PRODUCE 4 PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG, - ORGANIC 74~ DRY UNIT WEIGHT A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION ECUAL TO OR LESS
DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN G FOOT PER 6@ BLOWS,
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION o ENE oD~ SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF @ PICK POINT. SMALL, THIN STRATA CORE_RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
o O Foms e SSILIFEROUS pgipegiuiied PIECES CaN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
phion FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLI - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T B L R D B 5 DIVIDED B THE
w_ | veum e FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT g? N&T:Al::q THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY 10TAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTACE.
PLASTIC :
SEMISOLID; REQUIRES DRYING TO TOPSOIL (1S~ SURFACE SOILS USUALLY CONTAINI .
RavGE - VET = 00 ot MOTTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING NG DRGANIC MATTER
D
| PLAsTIC LMIT TERM IERM N
i DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: vERy IDE Moksmman o FeeT VERY THICKLY BEDDED s 4 FEET BENCH MARK:
- MOIST - @) SOLID; AT OR NEAR OPTIMUM MODISTURE %] AuTOMATIC MANUAL THICKLY BEDDED 15 - 4 FEET
%T T Os:.r:;:mxsgoﬁ;l;;ﬁ O moene &- L] cuar as B :é%iamsu CLOSE fTTcsD:a‘mFEFEEE ! THINLY BEDDED 046 - 1.5 FEET ELEVATION: F1.
T - [ & conmmnuous Fuicht aucer CORE SIZE: CLOSE .16 TD 1 FEET VERY THINLY BEDDED 203 - 016 FEET
_ ~ REQUIRES ADDITIONAL WATER TO o VERY CLOSE LESS THAN 846 FEET THICKLY LAMINATED 8.088 - 0.83 FEET NOTES:
DRY - @ ATTAIN OPTIMUM MOISTURE (7 sest 84 HOLLOW AUGERS e i THINLY LAMINATED < 0.008 FEET
BR- BRIDGE ROD
PLASTICITY [ cve-ssc [T] waro Facen Fincer BiTS [ INDURATION R
FOR SEDIMENTARY ROCKS. INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [ tunc.-carsioe msenTs
NONPLASTIC ' o5 VERY LOW CME-550 -+ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT [ casme [ ws eovancer o GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 15-25 HEDu [] eontasLe HoisT [ tricone *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR D TRICONE * TUNG.-CARB. HAND AUGER
O — SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
[ core ar DIFFICULT TO BREAK WITH HAMMER.

REVISED 02/23/06




i 1
'
1
= un < <t ¢ <
x 14 1
o = ————mm— - R S — ——————
- -
_—————
[
2 - -
-- ———— e —
_————
—————
———— e
————q——
_———
[ S
z ———y——
] £ ————— F i U A ~+
Q P
2 < Y S
e R R e e e ) - OO U N,
PR
R —
————d
_——
-
———r——— e e - [ S U R
————r
-
———
I ) W
3
¥ -
P =
e |....|ll..||l....r..|..||..|L||_“|nu.l......_lilllll.»
g B T LT PR, W S ....l|+n||l|l|||||||i|llli—|
1
[ .
— S [ g
-~ [T
"7 Lt e .vll||_H||._||||X|||_|..||||||
—————— F
_ — S | /
v
_—————
-
AD \ \ !
! T XX
- /
S
~ ) _
————— e
H E
P
) H
)
NN
2 i
(V219
ll..rl1xllltl||||||||||l|||||r|1||MM|._mW|
1
L S
-
|||ﬁ...|—11||L|||||||111 R TR
_ —
S
R ..|||1|||||||r||1T1|(L_/-II|
1 OJ
R G
F
%2 Amv F
L -—— 1|1|||l|||||||||||4|\) -
-
\V
e ——— S,
-7 o . MMM, D Z \
A
S
3.
[N S8 U RN [ [ | e
8| oot Dol I e e R B2 M
= 72}
E N N
= e
-+ b
[ A R R L Rt 2
Jp—
-
o
|
4|
_ —1|||..
MO
-
m N
= ﬂ -~
O »)
-+
5]
ﬁl||l||1 |
~
PR P
-
_—— m—————1 <
- -
_—_——
-
- - - - T q N /
" N N e A b ———m = /
= m>m 220 OOWI%W_ -1¢
P ] AVCINAN m m
+
-v N
39700
N\
|
« \
sdoTeAu 31 Y
2@
e ————
1
—————
r--
-
[
hl
-T
-
o
1
bb/¥1/! PrM\ans® S\H.



