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SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
. : SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
“WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO CDARSE. TARD ROCK 15 NON-COASTAL FLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL., AN INFERRED
o 1S ﬁo:grggzégnmsgswgﬁ :Nggﬁ%ggsghGﬁ;n;;cwnsr:‘s%ggs%‘gn VEATHERED EARTH MATERIALS Urtooii —IRDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO R N ON_CORGTAL SLAIN MATERIAL WOLLD YIELD SPT REFUSAL. ALLUYIUM (ALLUV) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
188 BLOMS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (A'ASHTDYTELBS, Al D AbE = INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN 0.1 FaOT PER 60 BLONS, |AQUIFER - A WATER BEARING FORHATION OR STRATA
CLASSIFICATION 15 BASED ON THE MASHTO SYSTEM,  BASIC DESCRIPTIONS GENERALLY SHaLL INCLUDES —— ANGULARTTY OF GRAING - 1N NON-CORSTAL PLAIN MATERIAL, THE TRANSITION BETVEEN SO AND ROCK 19 OFTEN REPRESENTED BY A 201 | snenaceous - APPLIED T0 ROCKS THAT HAVE BEEN DERIVED FROK SAND OR THAT CONTAIN s,
, , 3 TION, AND OTHER PERTINENT FACTORS SUCH 5
AS MINERALDGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, ROCK MATERIALS ARE TPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTA"CESD °°“"$5,§° OF CLAY MINERALS,
VER' STIFF, &AW, SUTY CLA, WOIST WITH NTEREEILED FIIE SWD LAERS, KGHLY PUASTE, A7-6 SUBANGULAR, SUBROUNDED, OR_ROUNDED. NEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC,
ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL._COMPOSITION RveTAL 2% 55 I To-COARSE GRATN TONEDUS AD FETARORPAIC FOCK THAT | AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS J ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS REEKT&A',INE Lo L% LA WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *208) (> 357 PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. : GNEISS, GABBRD, SCHIST, ETC. CALCAREOUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
" - " T T " FINE 10 COARGE GRAIN METAMORPAIC AND NON-COASTAL PLAIN
GROUP a1 [a-3] A-2 a4 [a5as A7 COMPRESSIBILITY gggkm(‘rfcsg)humﬁ R ENTany HOCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Typg |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, A;l—ou f-1-b A-2-4|A-2-5A~2-6[A-2-7] e SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
S R NI MODERATELY COMPRESSIBLE L1000 LIMIT EQUAL TO 31-58 TURSTAL_PLAIN TOASTAL PLAIN GEOIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD R
SYMBOL Bgseamesed \“ HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN 58 SEDIMENTARY ROCK [T T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CENENTED [ L S LA LR Rt RECOVERED IN THE CORE BARREL DIVIDED BY ToTaL
: [ passme PERCENTAGE OF MATERIAL i ] SHELL BEDS, EIC,
| DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
; . * 18 8 mx GRANULAR  SILT - CLAY WEATHERING "Rock
! ¢ 49 |38 Mx|58 MX[51 M ORGANIC MATERJAL SOILS 1S OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
o 208 |15 WX |25 Mx|18 MX[35 mx|as Mxias Mxlss mx|as Mu (35 Mui3e Mujss M TRACE OF ORGANIC MATTER 2-3 35[_) LE‘/ 5 X FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3- 52 5 - 12% I??chg g HAMMER IF CRYSTALLINE, HORIZONTAL.
%c% & gp 18 FEAL W14D MX|41 b b 41 vt |41 M) sons T MODERATELY ORGANIC 5-te7 12 - 2% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
18 MX [18 MXI1 MN |11 MN 119 Mx (18 MXHL MN |1OMN LITTLE OR HIGHLY HIGHLY DRGANIC MBZ . 207 HIGHLY 357 AND ABOVE v SLL) S?YSTALS DN A BROKEN SPECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ] [ 8 4 MX |8 MX |12 Mx|18 MX{No Mx]  MODERATE ORGANIC GROUND WATER A CRYSTALLINE NATURE. FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
T TYPS ST FRACS, AMOUNTS OF | gonie SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TD T3 RELATIVE TO ONE ANOTHER PARALLEL TD THE FRACTURE.
T e RAYEL, w [FINE | SILTY OR CLAYEY | SLTY | CLAYEY ORGANIC Y _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
: s | sun | |sMD| CRAVEL eNO SaND | soiLs | solLs MATTER v _ STATIC WATER LEVEL AFTER 24 HOURS - CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,
i GEN. RATING o - MODERATE ‘E‘;GA):‘I‘FTISANT 0PnRTmNs OF ROCK SHOW DISCOLORATION ACND :igmgnkms sm::ccﬁ{v INnocx s FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
FAIR TO Y PERCHED WATER, SATURA (M0D.) 10 ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, . PARENT MATERIAL.
SUnROE EXCELLENT 70 GooD FAIR T0 POOR POOR POOR | INSUITABLE ’ TED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
O~ SPRING OR SEEP WITH FRESH ROCK. ‘ ?{{2021;;:2‘ (FP) ~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
=7 ! - - . iy '
PI OF A-7-5 SUBGROUP IS =<<LL - 38 ; PI OF A-7-6 SUBGROLP IS> LL - 39 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANECUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH |.FORMATION (FMJ - A MAPPABLE GECLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
; COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED o 25T BorNG | MO0 SEV  AND CAN BE EXCAVATED WITH A OEOLOGIST'S PICK. ROCK GIVES ‘CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION oI STENCE R oNS /P NOTH 5??3"2;15'322’(1';?5%&“’ & teTom TEST BORING ‘d} W/ CORE IE_TESTED, WOULD YIFLD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS (OCCURRED.
SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R )
GENERALLY VERY LO0SE “ SOIL SYMEOL B ucer sorme CO— SPT N-VALUE | (sEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME %TE:AEHE;;:}KE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GRANULAR 4 70 18 EXTENT, SOME FRAGMENTS OF STRONG- ROCK USUALLY REMAIN. *
MATERTAL MEgé‘;ZEDENSE 12 TO 38 N/A ARTIFICIAL FILL (AF) OTHER _@_ CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 188 BFE LENS ~ A BODY OF SOIL OR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS.
i (NON-COHESIVE) VERY DENSE 3g 70 52 THAN RDADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT | MOTTLED (MOT) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
52 " SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
INFERRED SOIL BOUNDARY ) MONITORING WELL IV SEVS THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT e prp RENAINING.. SAPROLITE 16 AN EXAMPLE OF ROCK WEATHERED TO A DECREE SUCH THAT ONLY MINOR |PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
S ALY MO STIFF 2o 2.25 TO 8.50 =757 INFERRED ROCK LINE A PIEZONETER : VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, IF TESTED. YIELOS SPT N VALUES ¢ 1g3 BPE | INTERVENING IMPERVIOUS STRATUM.
- 08 = ]
MATERIAL STIFF . 8 T0 15 ”'15 Tfo 12 < ALLUVIAL SOIL BOUNDARY INSTALLATION 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.
: (COHESIVE) VERY STIFF 15 70 39 2704 T BOUNDAR O S eeToR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS | pocy puALITY DESIGNATION (RAD) ~ A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
: HARD >38 . ¥4 26/028 DIP & DIP DIRECTION OF ALLATIO . ALSO AN EXAMPLE. ROCK SEGMENTS EGUAL 1O OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
; C U EXPRESSED AS A PERCENTAGE,
; TEXTURE OR GRAIN SIZE ROCK STRUCTURES @)  coNE PENETROMETER TEST ROCK_HARDNESS
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) ~ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
3;5;,,3}3@,&?“ SIZE . 4 12 48 6o 208 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. .
76 288 042 8,25 p975  0.853 : SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
COARSE ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED | 'ReiaTivELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL P Zm’ SILT cLaY AR - AUGER REFUSAL MED, - MEDIUM VST - VANE SHERR TEST 0 DETACH HAND SPECIMEN. ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
{BLDR.) €08 (GR (CeE, D) ® S0 (sL. (L) BT - BORING TERMINATED MICA, - MICACEOUS WEA. - WEATHERED HODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES DR GROOVES T0 6.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
Py —— - " p py — L. - cLaY MOD. - MODERATELY < UNIT WEIGHT HARD S}‘%ﬁ%@iﬁé@’iﬁ?& BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED LA
SIZE N 12 3 ’ : CPT - CONE PENETRATION TEST NP - NON PLASTIC 74~ DRY UNIT WEIGHT ' STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
CSE. - COARSE ORG. - ORGANIC MEDIUM CAN BE GROOVED DR GOUGED 8.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. e N o 55 TNGIES REQUIRED T0 PRDUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
501l MOISTURE - CORRELATION DF_TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS | HARD CAN BE EXCAYATED IN SHALL CHIPS TO PRICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE | o5 \ue niroiDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EGUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION o ;o[;;N;:;(I:oPENETRATmN TEST :gr. 'siﬁﬁmm s BULE N CAN BE i K. CAN BE EXCAVATED IN FRAGHENTS THAN B.1 FOOT PER 68 BLOWS.
(ATTERBERG LIMITS) DESCRIPTION o - - , SANDY 55 - SPLIT SPOOI SOFT GROVED OR GOUGED READILY BY KNIFE OR PICK.
F - FINE SL. - SILT, SILTY §T -~ SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN %&%ﬁ%ﬁ;ﬁgg&aﬁgy OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED ~ USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLI, - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE.
(SAT.) FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES — TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  vERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 Inci | STRATA BOCK DUALITY OFSIGNATION IS0 - & MEASLRE OO ROCK QUALITY DESCRIBED BY
LL | Lioum LMt FRAGS. - FRAGMENTS W - MOISTURE CONTENT CER - CALIFORNIA BEARING hoiid O B BROKE bt FINGER PRESSURE. CAN BE SCRATCHED READILY By | 101AL [ENGTH OFROCK SEGMENTS WITHIN A STRATUM EGUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE
bLaSTIC HL. - HIGHLY Y - VERY RATIO i TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
. RANGE - WET - SEMISOLID) REQUIRES DRYING TO - . YOPSOIL (TS - SURFACE SDILS USUALLY CONTAINING ORGANIC MATTER.
154 PLASTIC LIMIT ET -t ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING SURFACE A
pel L IEBM
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:s TERM SPACING VERY THICKLY BEDDED > 4 FEET BENCH MARK: -
om_|. oPTIMUM MOISTURE - MOIST - (M) SOLID; AT DR NEAR OPTIMUM MOISTURE [ cuer arrs AUTOMATIC  [] MANUAL :Egg WIDE go:g I;A:ssl? FEET THICKLY BEDDED 15 ~ 4 FEET
sL_|. SHRINKAGE LIMIT I:l MOBILE B- v MODERATELY CLOSE 1 TO 3 FEET THINLY BEDDED -~ Q16 - LB FEET . ELEVATION: FT.
_ ’ EDDED 283 - BJ6 FEET
S DRY - @ REQUIRES ADDITIONAL WATER TO 0 D 6 CONTINUDUS FLIGHT AUGER CORE SIZE: slégsgcwss E.Elgsm 1 FEET ﬁ;‘gkg;“'&zﬂsmm o8 - 5.3 FEET NOTES:
ATTAIN OPTIMUM MOISTURE Bt {3 o rowow eusers THAN B8 FEET THINLY LAMINATED < p.ogs FEET FLAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY CHE-45C [ warp racep Fincer prts INDURATION C.. - CAVED N
PLASTICITY INDEX (PD) FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. | y.
NONPLASTIC DRY STRENGTH ] munc.-consioe mserts n PR ’ 'O - WATER SUPPLY WELL
2-5 VERY LOW CME-55LC FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
;‘é‘g Pp'fé?fém 615 SLIGHT casme [ ] w/ aovancer TAND TO6LS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
. 16-25 MEDIUM :
HIGH PLASTICITY 26 OR MORE IGH [] porTasLE HoIST TRICONE_2 T/8% sTEEL TEETH | [ ] POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE)
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR 0 D TRICONE_____ ' TUNG.-CARB. HAND AUGER
— O SOUNDING ROD INDURATED GRAING ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D 6 1/4* 0.D. HSA VANE SHEAR TEST EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.
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H 0 25 0 D = 70 % STONATORE: PE. A
5 1 = ] . -
Z \1; - % :;PH LENGTH STRUCTURES TIP PROJECT R-2612B = 0713 MI RIGHT OI;V\;‘:Y I;A;FZE- K._ZAK HAMIDI, PE ROADWAY DESIGN
O PROFILE (HORIZONTAL) |+ (rrsT 12 + DUAL 5 ) —JUNE 14, 2012 ENGINEER
10 10 o | FUNC CLASS = FREEWAY TOTAL LENGTH TIP PROJECT R-26128 = 0713 M LETTING DATE: TATIA L WHITE, PE
U JUNE 17' 2@14 PROJECT DESIGN ENGINEER
\—_J\__PROFILE (VERTICA) A STATEWIDE  TER A 9 : P ok A mﬁz




November 18, 2011

STATE PROJECT:
F.A. NUMBER:
COUNTY:
DESCRIPTION:

SUBJECT:

34483.1.1 (R-2612B)

CMNHS-0421(41)

Guilford

US 421 at SR 3418 (Neelley Road) South of Greensboro

Geotechnical Inventory

Project Description

The project area is located near the intersection of Neelley Road and US 421, approximately one-
mile south of 1-85 near Greensboro, North Carolina. The project consists of a proposed 0.9 mile
roadway (-Y-) connecting Neelley Road west of US 421 to Williams Dairy Road east of US 421.
The proposed alignment will pass over and connect to US 421 via a new interchange. The
interchange will consist of a ramps (-YRPA-, -YRPD-) and loops (-YLPA-, -YLPD-) connecting to
the northbound and southbound lanes of US 421. "

The geotechnical field investigation was completed in September of 2011. Borings were
advanced with an ATV-mounted (track) CME 45C drill rig equipped with an automatic hammer.
Standard Penetration Tests were performed at selected locations. Additional borings were
advanced with a hand auger to supplement the Standard Penetration Test borings.
Representative soil samples were collected for 'visual classification in the field and selected
samples were submitted for laboratory analysis by the AMEC soils laboratory.

The following alignments, totalling 1.6 miles, were investigated. Subsurface profiles and/or cross
sections of these alignments are included in this report.

Line : Stations(x)
-Y- ‘ 17+93 to 65+00
-YRPA- 12+00 to 24+80
-YRPD- 11+00 to 24+00
-YLPA- 12+00 to 16+50
-YLPD- 12+12 to 18+00
-Y4- 18+00 to 20+00
-Y9- 12+00 to 15+50

Areas of Special Geotechnical Interest

1) High Plastic Clays: Highly plastic clays (Pl > 25) were encountered on the project at the
following locations:

Line Stations()
-Y- 17+93 to 28+00
Correspondence:
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-Y- 55+00 to 65+00
-YRPD- 11+00 to 14+00
-YLPA- : 12+50 to 13+50
-YLPD- 17+00 to 18+50
~Y4- 18+00 to 20+00
-Y9- 12+00 to 15+50

Crystalline Rock: The crystalline rock encountered at the project site consists of meta-
granite, and was encountered at the following locations:

Stations(t)
38+20 to 44+20

24+00 to 25+50
17+00 to 21+00
13+00 to 13+50
12+00 to 14+00

Ponds/Surface Water: One pond is located within the proposed right of way at the

following locations:

Line
-YRPA-
-YLPA-

Stations{t)
19+50 to 21+00

14+30 to 16+00

A creek, exhibiting very little flow at the time of the investigation, crosses the proposed

right of way at the following locations:

Offset(ft
10 RT

3LT
50RT
50RT

Line Station(#)
-Y- 44+00
-YRPD- - 21+00
-YLPD- 14450
Water Wells: Water wells were found within the construction limits at the following
locations: ' :
Line Station(+)
-Y- 52+25
-Y- 53+18
-YRPA- 22+43
-Y4- 15+85
-Y4- 19+48

Artificial Fill: Artificial fill was identified at the following locations:

Line Station()
-Y- 24+00

-Y- 28+46

-Y- 53+00

Assumed Purpose

20RT

Related to landscaping
Related to buried utilities
Related to septic drain field



-Y- 57+00 Related to landscaping
-YRPA- 20+50 Related to landscaping/pond construction
-YLPA- ' 14+20 Pond dam
6) Alluvial Soils: Alluvial soils were identified at the following locations:
Line Stations(%)

-YRPA- 19+50 to 21+00

-YLPA- 12+80 to 13+80

-YLPA- 14+30 to 16+00

Physioqrabhv and Geology

The project is located in the central Piedmont Physiographic Province. The topography along
the project is nearly flat to gently sloping. Surface drainage is generally from the beginning and
end of the project toward the central area around US 421. Elevations range from 800 to 810z
feet in upland areas to 750+ to 760+ feet in a lowland area located along the western side of US
421. The proposed right of way crosses single family residential properties at the beginning and
end of the project. The proposed centrally located interchange at US 421 is generally within a
wooded area.

Geologically, the project. i§ located within the Carolina Slate Belt. Bedrock in the area consists
of metamorphosed granitic rock. Surficial soils in the area are generally derived from in-place
weathering of the bedrock or from alluvial deposition.

Soil Properties

$oils gncountered during this investigation are separated into four categories based on origin,
including roadway embankment, artificial fill, alluvial and residual soils.

Roadway embankment soils were identified in borings completed along US 421. These soils
consist of medium dense, dry, tan and gray, silty, fine to coarse sand (A-2-4); and stiff to very
stiff, dry to moist, tan, orange and gray, sandy silt and sandy clay (A-4, A-6). These soils are
similar in appearance to the residual soils encountered in the vicinity of US 421. A thin layer of
roadway embankment fill should be expected where the proposed alignment -Y- ties in to

existing Neelley Road and Williams Dairy Road. These soils were not sampled during this
investigation.

Artific_:ial fill sqils are present at the locations listed above. With the exception of the pond dam,
the fill materials appear to be small isolated areas of residual soil previously disturbed by
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landscaping and utility trenching activities. Artificial fill consists of loose to medium dense, dry,
tan, silty sand (A-2-4); and stiff to very stiff, moist, sandy silt and sandy clay (A-4, A-6).

Alluvial soils were identified in a drainage feature located between US 421 and the base of the
pond dam on alignment —YLPA-. Alluvial soils consist of medium dense, dry, tan, silty sand (A-
2-4); and medium stiff to stiff, moist, gray, sandy clay (A-6, A-7-6). Small amounts of alluvial
soils occur in the pond. The pond alluvium consists of brown and gray, moderately organic silt
(A-4) with trace amounts of sand, gravel, leaves and roots.

Residual soils comprise the majority of the soils identified along the investigated proposed
alignments. Residual soils consist of loose to very dense, dry to saturated, tan, orange and
gray, silty fine to coarse sand, locally with trace quantities or thinly bedded layers of rock
fragments (A-2-4, A-1-b); and medium stiff to hard, dry to saturated, tan, orange and gray,
sandy and clayey silt and sandy and silty clay (A-4, A-6, A-7-5, A-7-6). Laboratory testing of
selected clay samples determined plastic indices from 13 to 49. At depth, the residual soils may
retain the relict fabric of the bedrock.

Rock Properties

Weathered rock and crystalline rock was encountered primarily in the central area of the project
in the vicinity of the proposed interchange at US 421. The weathered rock is derived from the
underlying metamorphosed granite bedrock and was encountered at depths ranging from 3 to
27 feet below ground surface. Crystalline rock occurs in the areas listed above. Crystalline
bedrock consists of dark gray to greenish gray, moderately severely weathered to fresh,
moderately hard to very hard, closely to moderately closely fractured, meta-granite.

Groundwater

Groundwater information was limited as many borings either did not penetrated the water table
or caved-in above the water table immediately after drilling. Groundwater was found to be
nearest the ground surface in the lowland area along the western side of US 421. Where
encountered, depths to groundwater ranged from 4.2 to 22.7 feet below ground surface.

Ponds

One pond occurs in a fill section on the proposed right of way. The locations are listed above.
A pond survey was completed as part of this investigation. A Preconstruction Pond Sediment
Survey Report (Gladden Pond) will be provided as a note to file found within the supportive
documents for this report. The pond contains a relatively small amount of moderately organic
silt underlain by sandy clay.

Prepared by,

Uiho B Lol

William B. Deobald, L.G.
Senior Geologist



Earthwork Balance Sheet SHEET 1 OF 2
Volumes in Cubic Yards
PROIJECT: R-2612B COUNTY: Guilford DATE: 3/6/2014 COMPILED BY: TEM
EXCAVATION EMBANKMENT WASTE
CHAIN STATION STATION TOTAL ROCK [UNDERCUY UNSUIT. |SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS.| UNCLASS. (+)20%
LEFT
L1 47+61.37 64+00.00 2,412 2,412 1,472 1,472 1,766 646 646
L1 68+87.68 69+93.30 52 52 52 52
L1 72+50.00 76+77.16 556 556 13 13 16 540 540
YLPA 10+00.00 17+07.03 215 215 15,337 15,337 18,404 18,189
YRPA 10+00.00 26+32.09 22,500 22,500 56,784 56,784 68,141 45,641
Y 17+35.00 28+02.31 11,720 2,688 1,339 10,381 2,961 2,961 3,553 6,828 4,027 10,855
Y 28+23.92 37+99.00 (BEG. BR.) 184 184 119,644 119,644 143,573 143,389
Y1 13+20.00 354+00.00 4,467 4,467 1,880 1,880 2,256 2,211 2,211
Y4 11+00.00 11+70.00 152 152 1 1 1 151 151
Y4 14+50.00 21+35.00 420 368 251 169 825 825 990 821 619 619
Y5 10+12.69 12+00.00 7 5 7 46 46 55 48
Y6 11+495.00 12+90.00 2 2 95 95 114 112
DR1 10+27.00 11435.46 641 641 641 641
SUBTOTALS: 43,328 3,056, 1,590 41,738 199,058 199,058 238,869 208,200 11,069 4,646 15,715
RIGHT
L 53+70.00 61+50.00 719 719 1,883 1,883 2,260 1,541
L 63+04.75 71+00.00 410 410 7 7 8 402 402
L 76+50.00 85+30.00 321 321 934 934 1,121 800
YLPD 10+00.00 16+66.97 86 86 40,229 40,229 48,275 48,189
YRPD 10+00.00 25+73.89 178 178 76,274 76,274 91,529 91,351
Y 41+14.50 (ENDBR.) 65+40.00 4,313 1,204 2,864 1,449 144,582 144,582 173,498 172,049 4,068 4,068
Y2 10+20.75 12+50.00 116 116 621 621 745 629
Y3 10+13.09 11+50.00 97 97 28 28 34 63 63
Y7 11+00.00 13+50.00 201 201 59 59 71 130 130
Y7 16+00.00 16+92.51 5 5 140 140 168 163
Y8 11+50.00 12+15.00 9 9 16 16 19 10
Y9 11+00.00 16+00.00 281 761 223 58 1,077 1,077 1,292 1,234 984 984
DR2 10+11.01 11+00.00 14 14 92 92 110 96 .
SUBTOTALS: 6,750 1,965 3,087 3,663 265,942 265,942 319,130 316,062 595 5,052 5,647
NOTES:

EARTHWORK QUANTITIES ARE CALCULATEDBY THE ROADWAY DESIGN UNIT.

THESE EARTHWORK QUANTITIES ARE BASEDIN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.

3E



Earthwork Balance Sheet SHEET 2 OF 2
Volumes in Cubic Yards
PROJECT: R-2612B COUNTY: Guilford DATE: 3/6/2014 COMPILED BY: TEM
EXCAVATION EMBANKMENT WASTE
CHAIN STATION STATION TOTAL ROCK |[UNDERCUT UNSUIT. |SUITABLE|| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS.| UNCLASS. (+)20%
SHEET 1 TOTALS: 50,078 5,021 4,677 45,401 465,000 465,000 557,999 524,262 11,664 9,698 21,362
LOSS DUE TO CLEARING AND GRUBBING: -2,000 -2,000 2,000
EARTH WASTE TO REPLACE BORROW: -11,664 -11,664 -11,664
ADDITIONAL UNDERCUT: 2,000 2,000 2,000 2,400 2,400 2,000 2,000
GRADE POINT UNDERCUT: 150 150 150 180 180 150 150
MATERIAL FOR SHOULDER CONSTRUCTION: 2,340 2,340 2,808 2,808
PROJECT TOTALS: 48,078 7,171 4,677 43,401 469,490 469,490 563,387 519,986 11,848 11,848
EST. 5% TO REPLACE TOP SOIL ON BORROW PITS: 25,999
GRAND TOTALS: 48,078 7,171 4,677 43,401 469,490 469,490 563,387 545,985 11,848 11,848
SAY: 48,200 7,250 546,100
SHALLOW UNDERCUT BY STATIONS: 1,000 CY .
SHALLOW UNDERCUT CONTINGENCY: 300 CY PER GEOTECH RECOMMENDATIONS DATED
TOTAL SHALLOW UNDERCUT: 1,300 CY NOVEMBER 20. 2013
CLASS IV SUBGRADE STABILIZATION: 2,600 TON !
SELECT GRANULAR MATERIAL: 2,500 CY
DDE: 2,060 CY
PAVEMENT STRUCTURE VOLUME: 5,056 CY

NOTES:

EARTHWORK QUANTITIES ARE CALCULATEDBY THE ROADWAY DESIGN UNIT. THESE EARTHWORK QUANTITIES ARE BASEDIN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.
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