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GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

3590L.L11-4413) 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL IS 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

10@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POORLY GRADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwQ OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

TERMS AND DEFINITIONS

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 SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FODT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL. AND ROCK 15 OFTEN REPRESENTED BY A ZONE

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

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQOUS - 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, BARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

O

VANE SHEAR TEST

SHARP HAMMER BLOWS REQUIRED 7O 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 > 120 d 4 *
VERY STIFF, GRALSIY CLA, MOSST ITH WTERBECDED FHE SMID LAERSHEHY PLASTL 476 sesel——————— ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION p———y FINE 10 COARSE GRAIN TONEOUS AND METAMORPEIC ROCK THAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROk €3 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS. (< 35% PASSING %200 (> 357 PASSING *200) ORBANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GONEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SROUP ol a3 a2 wi A5 a6] a7 atas | Ad s COMPRESSIBILITY ES’S&C?JSEAL“NE 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-aja-i-b a-2-4|a-2-5|A-2-8|a-2-7) hre| &3 | ABAT SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 SR INCLLES PHILLITE, SLATE, SIDSTONE, ETC, OF SLOPE.
N MODERATELY COMPRESSIBLE LIGUID LIMIT EOUAL TO 31-58 COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD ;
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R R L O T OF Ml MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
(P SHELL BEDS, ETC. :
% PASSING SiLT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*1e 58 MX GRANULAR MUCK, R GRANULAR  SILT - CLAY - ROCKS OR CUTS MASSIVE ROCK.
40 130 MK(58 MX|S) MY SOLS | gons | FEAT CROANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
* 208 |15 Mx [25 x|10 Mx|35 Mx|35 Mx|35 Mx{as Mxlos Mn|35 |35 M6 My L TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% HAMMER TF CRYSTALLINE. . %’ﬁxécmi LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 20% .
LIQUID LIMIT 40 Mx|41 MN 40 Mx |41 MN 48 x| 41 MN 48 Mx| 41 MM SOILS WITH MODERATELY DRGANIC 5 - 10% 12 - 28% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP 118 MX |18 MX |l MN 11 MN J10 MX |10 MX[il MN | 11 MN LITTLE OR iGHLy | HIBHLY ORGANIC 18% >20% HIGHLY 35% AND ABOVE v SLL) g?YiTg;ss gm}:éionkgqu :EPECWEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE . - W
GROP INDEX) @ ° e M 1B X2 Mxie WX M AMOUNTS OF 2‘;?{‘;‘ e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISEOLORATION EXTENDS INTO ROCK UP TO —;fég RE:ﬁﬁ:éerug E0£§ :,?{?Tc,féf Epjff’:ﬁgfqrg TH’STR:S%’SE”“S BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS. |- o | o111y OR CcLAYEY SILTY CLAYEY ORGANIC Y __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MAJOR  |GRAVEL, AND VeL o sanp | sois | sois MATTER v CRYSTALS ARE DULL AND DISCOLDRED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS s [SAND| SRAVEL BN STATIC WATER LEVEL AFTER 24 HOURS SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS
i . ::ftj[:;:FME SIGNIFICNT PORTIONS OF ROCK SHOW DISCOLORATION AND VEATHERING EFFECTS. 120 o v FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
AIR TO ew 3 .OR W ARING STRATA 8 4 q - PARENT MATERIAL.
as A EXCELLENT TO G0OD Fair 70 pooR | PR IO | POOR  |uwsurTasie PERCHED WATER, SATURATED ZONE.OR WATER BE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE Q‘[ﬂf\— SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
PI OF A-7-5 BUBGROUP 1S =< LL - 3@ ; PI OF A-7-6 SUBGROUP IS >LL - 3@ 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 (FM.J- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED J— SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL Type | COMPASINESS OR | pENETRATION RESISTENCE COMPRESSIVE_STRENGTH el BT BT TEST BORING DESIGNATIONS £ IEST, VIELD SPT REFUSA JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE)
- BULK SAMPLE SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R g
VERY LOOSE <4 SOIL SYMBOL P aucer sorne S - Bu (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ‘;ESGENEQAfHE;;Eﬂ(E RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
LOOSE S - SPLIT SPOON XTENT. SOME FRAGMEN NG ROCK USUALLY REMAIN.
g::iﬁf:;" 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK US | .
SRANLAR MEDIUM DENSE 12 To 38 NA ARTIFICIAL FILL (AF) OTHER CoRE BORING SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 38 10 50 THAN ROADWAY EMBANKMENT ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Bur |MOTILED WMOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 e — 1L BOUNDAR SAMPLE v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS,WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 2z e INFERRED SOIL BOUNDARY ™) 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
GENERALLY SOFT 2104 225 10 2.5 o= INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE TESTED, YIELDS SPT N VALUES < 169 BPF | INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDIUM STIFF at08 95 10 10 T A T RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RESJ SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
L3 -
ng&gé‘]“;m VERY STIFE 5 10 30 12 Ig 5 TTrex® ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR SAMPLE SCS;TERE?XCW;CENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 25/825  QIP & DIP DIRECTION OF O NeraLation CBR - CALIFORNIA BEARING A5 AN EXAMPLE, ROCK SEGMENTS EQUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN STZE ROCK STRUCTURES RATIO SAMPLE
CO— SPT N-vaLLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND BPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4+ 1 4 60 200 279 ®  SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PSA]:‘ENT :::tlﬁmuswa S0DY OF IoNEDUS, FOCK OF APPROKIMATELY UNIFORM THICKWESS A
OPENING (MM) 476 200 @42 025 0075 0.053 SLL -
ABBREVIATIONS HARD N o oL e OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOVS REOLIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE BRAVEL R e SILT cLay R - AUGER REFUSAL HL. - HIGHLY - MOISTURE CONTENT - TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR. ©oB) ©R) CoF. SO0 o Sna 5L CL 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 ALONG A FAULT OR
. 8D . CL. - CLAY MICA, - MICACEOUS VET - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED PPN
MM 395 75 g 2.25 2.05 0.005 R ~ R BY MODERATE BLOWS.
g?;é" N 12 3 2e ggé _ Egzgs:ENETRATmN TEST :ED: Ng?“:f:;ﬁ‘g ”,')E,A_ m:;:“;g;ﬁ? MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER DF BLOWS (N DR BPF)OF
R ETER TEST oG, - ORcane 2" DRY UNIT WEIGHT HeRD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB. HAMMER FALLING 30 INCHES REOUIRED T0 PRODUCE A PENETRATION OF 1FDOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DoT - DYNAME PENETRATION TEST M7 - PRESSUREMETER TEST () POINT OF A GEOLOGIST'S PICK. ?HiNXl\JGCJHFgL[l]';SIPDEER cggm::gsssmr SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
SOIL_MOISTURE SCALE FIELD MOISTURE l GUIDE FOR FIELD MDISTURE DESCRIPTION | e - vOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS :
(ATTERBERG LIMITS) DESCRIPTION F L FINE <D, - SAND, SANDY FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN STRATA CORE_RECOVERY (SREC. - TOTAL LENGTH 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. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
(AT FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S n o e o S DIVIDED BY THE
- R - TRICONE REFUSAL
PLAST]KEL 1 Lioum mar FRAGS. - FRAGMENTS TCR - T SOFT g?ugstr:m? THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA aND EXPRESHED AS A PERCENTACE.
3 RYING TO - -
RruieE SMET -0 O OPTIMM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING 0PSOIL (152 SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
pl L PLASTIC LiMIT ) -
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERIEBMY o MDREMTHAN o reeT VERY THICKLY BEDDED 5 4 FEET BENCH MARK:
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE . AUTOMATIC D MANUAL THICKLY BEDDED 15 - 4 FEET
oM_| OPTIMUM MOISTURE . CLAY BITS WIDE 3 10 18 FEET N
SL.| SHRINKAGE LIMIT [ wosue 8- MODERATELY CLOSE 110 3 FEET THINLY BEDDED 16 - 1.5 FEET ELEVATION: FT.
T [] & contINuDUS FLIGHT AUGER CORE SIZE: CLOSE 8.16 T0 1 FEET VERY THINLY BEDDED 0.03 - 0.6 FEET
- DRY - @ REOUIRES ADDITIONAL WATER TO 0 VERY CLOSE LESS THAN 016 FEET THICKLY LAMINATED 2.808 - 8,83 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [ s roLiow ausers e THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cve-asc [] wero Facen FinceR BITS [ INDURATION
—_ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [ runc.-careioe nserTS (s
NONPLASTIC 2-5 VERY LOW - CME-55@ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT [T casve [ wr aovancer R GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM -
PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH 0 % E‘ oD AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR D — D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
[ core v ] DIFFICULT TO BREAK WITH HAMMER.
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Q L CLEARING SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY METHOD . . )
( Y Y Y PREPARED IN THE OFFICE OFr Y HYD, INEE. Y ™\
Q|| erarmIc scaiEs DESIGN DATA PROJECT LENGTH Iz o oot e . TS RAULICS ENGINEER STIVISION, OF EITGHWAYS
Saniec 001 unwe Fronkie Book ulfe %0 Fox. 91861 TIC4 RTH CAROLINA
— | N0
5 25 0 5 100 23; 221322 = g‘;ggg LENGTH OF ROADWAY T.LP. FROJECT 14413 = 0.546 M. | /0P 75 AORTH CAROLING DEPARTHENT OF TRANSPORTATION
PLANS DHY = 9 % LENGTH OF STRUCTURE T.LP. PROJECT |-4413 = 0.040 M| |20 STANDARD SPECIRIGATIONS
H 50 25 0 50 100 D = 55 %* TOTAL LENGTH OF T.LP. PROJECT [-4413 = 0586 M| | RIGHT OF WAY DATE:| _BRYON M.PALMER, PE "
Z : = JULY 2010 FROJECT ENGINEXR ROADWAY DESIGN
T =6 %
PROFILE (HORIZONTAL) V = 50 MPH mﬁﬁczgfém' oAt ENGINEER
Q 10 10 20 | FUNC. CLASS: URBAN '
¢ ) COLLECTOR NCDOT CONTACT: DOUG TAYLOR, PE ox .
I PROFILE (VERTICAL) A X (TTST 2% + DUAL 4%} A_ A A TonATOR® _A_STATE_HIGHWAY DESIGN ENGINEER Z)




SHEET 3
35901.1.1(1-4413)

Groundwater
Groundwater was encountered in most of the borings. Based on this investigation groundwater is not
anticipated to cause problems during construction

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION Prepared by,
BEVERLY EAVES PERDUE P.0. BOX 25201, RALEIGH, N.C. 27611-5201 EUGENE A CONTI JR.
GOVERNOR SECRETARY
March 23, 2010 Onuoha B. Oti.
Project Engineering Geologist
STATE PROJECT: 35901.1.1 (I-4413)
FEDERAL PROJECT: IMF-95-1(64)22
COUNTY: Robeson
DESCRIPTION: Bridge No. 36 on US 301 (Fayetteville Road) over I-95 (exit 22)
SUBJECT: Geotechnical Report - Inventory
Project Description

This project consists of creating a single point urban interchange between I-95 and US 301. A short
realignment of Dawn Drive (-Y2-) and four retaining walls will also be constructed with this project. The
total length of this project is 0.586 miles. A geotechnical investigation was conducted during January and
February of 2010. SPT and hand auger borings were performed at selected locations along the alignments.
Representative soil samples were collected for visual classification in the field and selected samples were
submitted for laboratory analysis by the Materials and Tests Unit.

Physiography and Geolegy
The project is located in the Coastal Plain Physiographic Province on relatively flat terrain. The project
corridor is well-drained due to its urban location with homes and businesses. Geologically, the site is located
within the Black Creek Formation of the Coastal Plain sediments.

Soil Properties
Soils encountered during this investigation consist of roadway embankment and Coastal Plain soils.

Roadway Embankment soils were encountered in small amounts associated with several existing roadways
on the project including US 301 (Fayetteville Rd). These soils are similar to and derived from the Coastal
Plain soils encountered elsewhere on the project.

Coastal Plain deposits of the Black Creek Formation were encountered throughout the project corridor. The
Coastal Plain soils consist of tan-brown to tan-gray, tan and gray, moist, very loose to dense, silty sands,
sand and medium stiff to very stiff silty clay, sandy clay and sandy silt (AASHTO CLASSIFICATION A-2-
4, A-1-b, A-2-6, A-2-7, A-3, A-7-6, A-6 and A-4).



Volumes in Cubic Yards

PROJECT: [-4413 COUNTY: Robeson DATE: 1/11/2012 COMPILED BY: RAW SHEET __ OF __ SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT UNSUIT. | SUITABLE| TOTAL ROCK | EARTH | EMBANK.|| BORROW ~ ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. ; UNCLASS. | UNCLASS. : +25%
L 12+00.00 21+31.06 (Beg. Bridge) 387 387 26,041 26,041 32,551
Ramp B 15+81.45 21+37.23 390 390 9,256 9,256 11,570
Ramp C 15+49.04 22+59.97 1,108 1,108 13,039 13,039 16,299
Spur B 10+84.82 12+32.02 222 222 896 896 1,120
Spur C 10+64.83 14+21.79 5,894 5,894 7,368
"77//’/"/'/
L 23-+44.07 (End Bridge) 42+50.00 2,345 2,345 44,645
Ramp A 15+15.55 21491.81 713 713 28,338
Ramp D 16+05.95 21+42.87 1242 1,242 12,303
Spur A 10+79.26 14+47.71 1,307 1,307 11,423
Spur D 11+00.00 12+18.14 98 98 2,738
5 5,705 A47 93,742

Y1 10+50.00 38-+00.00 4,346 , 4,346 1,705 2,641 2,641

Y2 19+59.30 33+76.41 8,863 8,863 4,176 4,687 4,687

,,,,,, _SUBTOTAL(CY) }| 1320 | | | | 13209 | 4705 | | 4705 ) | 7328 | 7328

77+00.00 5,282 5,282 762 5,762 7,203 1,921

Y1 49+50.00

_SUBTOTAL(CY) W 528 | | | | 5282 I 5762 | | 5762 | 7203 N 1921

ESTIMATED SHOUDLER MATERIAL 5,750 7,188 7,188
WASTE IN LIEU OF BORROW -7,328 -7,328 -7,328
PROJECT TOTAL (CY) 26,303 26,303 150,899 150,899 188,627 162,324
EST. 5% TO REPLACE TOP SOIL ON BORROW PIT : 8,117.00
|
GRAND TOTAL (CY) 26,303 26,303 150,899 150,899 188,627 170,441
SAY 27,000 170,500
Drainage Ditch Excavation 1,400 CUYD

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.

Geo Earthwork Balance Sheet.xls : Balance Sheet 4/24/2012 4:01 PM
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praWN BY: T.7. WALKER

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _3590L1.1(I-4413) F.A. PROJ. _ IMF-95-1(64)22
COUNTY __ROBESON

PROJECT DESCRIPTION __BRIDGE NO.36 ON US 30! (FAYETTEVILLE RD.)
OVER I-95 (EXIT 22)

SITE DESCRIPTION RWALL I-RETAINING WALL RIGHT OF -Yl- STA. 40+50
RWALL 2-RETAINING WALL LEFT OF -YI- STA. 42+00

RWALL 3-RETAINING WALL LEFT OF -L- STA.15+50

RWALL 4-RETAINING WALL RIGHT OF -L- STA.30+50

RETAINING WALLS

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE | STATE PROJECT E NO. SHEST | 29IAk
N.C. 35901.1.1(0-4413) 1 4

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,
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 SOl AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
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 SO 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 OPINMON 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
0.B. 0TI

H.R. CONLEY
D.W. DIXON

J.R. TURNAGE

INVESTIGATED BY_O.B. OTI
CHECKED BY  N.T. ROBERSON
suBMITTED BY__ N.I. ROBERSON

DATE APRIL 2010

A CAp o) //'
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWATYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

35901.11(1-4413) 2

SOIL_DESCRIPTION

GRABATION

ROCK_DESCRIPTION

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

189 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T2@6, 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:

~ INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM - INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POORLY GRADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY DR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

TERMS AND DEFINITIONS

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 SPOON SAMPLER EQUAL TO OR LESS THAN 8. FOOT PER 68 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.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

ADUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

O

VANE SHEAR TEST

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

EXTREMELY INDURATED A
SAMPLE BREAKS ACROSS GRAINS.

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED /)27 NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 ‘ , >
VER! STRF.SRR.SITY CLA, VOST WIrH WTERBELDED FE S LAERS.HEHY PLSTE 476 ROCK' (WR) BLOWS PER FOOT IF TESTED. QRTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION pv—— FINE 70 COARSE BRIV TENEDUS AND FETAMORFFIC TOCK Tt AT WHICH IT IS ENCOUNTERED, BUT WHICH DDES 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 ROCK R WDULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
cLASS. (< 35% PASSING #20@) (> 35% PASSING *208) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALE. - SOILS THAT CONTAIN APPRECIABLE AMDUNTS OF CALCIUM CARBONATE.
= FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A-3 a2 a4 Jaslae]a7lat a2 |A4a5 COMPRESSIBILITY NON (RISTALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TypE | LOLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, el a3 |A6a7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 T == IP':)CALSL.J“DES PH;LLITE. SLATE, SANDSTONE, ETC. OF SLOPE.
< MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 AL_PL COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD R
SYMBOL it NN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK T~ T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
. P i SEL BroeETe LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
. PASSING LT PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
=10 ORANULAR| ¢ py | MUCK: ORGANIC MATERIAL TeLe o sone OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
v 42 51 M SOILS SR L SnEn TR e F ROCK FREGH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER -
e e Las el odlas wadas sl sev s s sedos ret SOILS IRACE OF ORGANIC MATTER 2 - 3% 5 -5 TRACE P RESH RocK 1 “§ . CRYSTALS B axogmmi LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 10 - 20% :
LIGUID LIMIT 40 MX]41 MN [48 MX[41 MN {48 MX |41 MN [40 MX| 41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 38% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | B MX | NP 1@ Mx 1@ Mx 11 MN J11 MN (19 MX (1B MXJUMN LM | e R AIcHLy | MIBHLY ORGANIC 10% YU HIGHLY 35% AND ABOVE v SLL) g?Y?@;i;:ﬁ::?::ru:gmMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE . -
GROLP INGEX] @ ° o [ am omxfe ne mo m AMOUNTS OF gzﬁ_agrc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B T o INCLTURE ZONE LONS T‘L’g%gm:g"as BEEN DISPLACEMENT OF THE
usueL TPESISTONE FRAGS.| | oty or cLavey | sty | cuavey ORGANIC v __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SL1a 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF wdR foREL a0 [CRE | Sl T e | sois | sons MATTER TR 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 STATIC wa' LEVEL Al HOu!
g‘m; it MODERATE 2;%’3?&%"; Dﬁ';",?g;“&“ggﬁ nggov%mgcmomglg?sgguo:gsT:gﬂénz ﬁffim' N FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
3 ew LOR W oD , L ARE DULL LORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
o A EXCELLENT T0 G0OD FarR T PoOR | AR TO 0 poor | uvsurraLe PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIONIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE : O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
P1OF A-7-5 SUBGROUP 1S = LL - 3@ ;PIOF A-7-6 SUBGROUP 1S >LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAM.
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' SDUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR RANGE OF STANDARD ROADVAY EMBANKMENT (RE) Falk SAMPLE IF_TESTED, WOULD YIELD SPT REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE| ~ COMPRESSIVE STRENGTH GW o7 TEST BORING DESIGNATIONS £ Re il MUY el oF F ool JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
“ N-VALUE) TONS/F 2 ) WITH SOIL DESCRIPTION var
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED |\ pnoe . o guELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME 116 CATERAL EXTENT
GENERALLY LOOSE 41018 SS - SPLIT SPODN EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
s!;?r;!éll-gf MEDIUM DENSE 12 10 30 N/A ARTIFICIAL FILL (AF) OTHER CORE BORING SAMPLE IF_IESTED, YIELDS SPT N VALUES > 10@¢ BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 32 70 50 THAN ROADWAY EMBANKMENT ST - GHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE guT |HOTTLED ®MOTJ - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 58 i - SAMPLE v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
ERYSGFT e prap INFERRED SOIL BOUNDARY ™C)  MONITORING VELL 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
" - IE_YESTED, YIELDS SPT N VALUES < 19@ BFF 3
GENERALLY SOFT 270 4 0.25 10 8.50 =777 INFERRED ROCK LINE i RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE_TESTED, VI PT N VALUES < F | INTERVENING IMPERVIOUS STRATUM
SILT-CLAY ”ngrll’g}: STIFF ; lg 135 25 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.
'zggERlﬁ'- VERY STIFF 5 70 38 1102 TTwe®  ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (RODI- A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
HESIVE) 2710 4 SLOPE INDICATOR ALSO AN EXAMPLE. B Ry T T
30 O - CALIFORNIA BEARING ROCK SEGMENTS EGUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
HARD >4 26/25  DIP & DIP DIRECTION OF INSTALLATION CBR - CALIFORNIA BEARIN ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
ROCK STRUCTURES RATID SAMPLE 8
TEXTURE OR GRAIN SIZE - .
O~ SPT N-vALUE VERY HORD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 40 62 200 272 L] SOUNDING ROD @ED— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ?S"gﬁaiﬁRﬂﬁgEgp?éﬁFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ngﬁgE gg:q% SILT cLay AR - AUGER REFUSAL HI - HIGHLY w - MDISTURE CONTENT . 0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLDR) (oB) GR (C3E. 800 F S (6L 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 68 SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. SD. F_SD. oL - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED S PLAE
GRAIN MM 385 75 28 .25 085 2.005 CPT - CONE PENETRATION TEST  MOD.- MODERATELY WEA, - WEATHERED BY MODERATE BLOWS. }
azZ W 12 s o E o o e o ONIT MEIGHT MEDIUM CAN BE GROOVED OR GOUGED 0.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPTI- NUMBER OF BLOMS N OR BPF)OF
! N HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INGH MAXIMUM SIZE BY HARD BLOWS OF THE ‘A 140 LB. HAMMER FALLING 30 INCHES REOUIRED T0 PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL. _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG, - ORGANIC "%~ DRY UNIT WEIGHT POINT OF & GEOLOGIST'S PIEK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST - THAN 0.1 FODT PER 60 BLOWS.
. $AP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION l GUIDE FOR FIELD MOISTURE DESCRIPTION Pl FVI%_“ RATIO <D, - SAND. SANDY FROM CHIPS TD 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
SATURATED USUALLY LIGUID; VERY WET, USUALLY FOSS. ~ FOSSILIFEROUS SL.- SILT. SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- - d . . - STRATA ROCK DUALITY DESIGNATION (SROD)- A MEASURE OF ROCK OUALITY DESCR
GAT FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED, FRACTURES SL1. - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH JoTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL TO OR GREAngngL?QE?( %CHES DIVIDED BY THE
LL LIOUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T LENRTH OF CIRATA AND EXPRESLED S A PERCENTAGE
T FINGERNAIL. *
PLASTIC
SEMISOLID; REQUIRES DRYING T sy~ y
RANGE - WET - 60 ATTAIN CPTIMM NOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING LOESOIL (15.)- SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
®n
| PLASTIC LIMIT TERM SPACING : BY # -
L X : TERM BENCH MARK: BY ®I0 ON I-95 NBL
DRILL UNITS: ADYANCING TOOLS: HAMMER TrPE VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
om_l OPTIMUM MOISTURE - MOIST - ) SOLID; AT OR NEAR OPTIMUM MOISTURE B oo e W evomatic [ ManuaL VIDE 3 10 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 130.36  FT
SL_| SHRINKAGE LIMIT [0 wosne & MODERATELY CLOSE 17D 3 FEET THiney BEDDED @16 - 1.5 FEET LEVATION: 130, .
T - [ & conmnuous FLGHT Austr CORE SIZE: CLOSE @16 TO 1 FEET VERY THINLY BEDDED .03 - 0.16 FEET
oRY - @ REQUIRES ADDITIONAL WATER 10 : VERY CLOSE RS THAN BAG FEET THICKLY LAMINATED @.098 - 0.83 FEET NOTES:
DRY - D! ATTAIN OPTIMUM MDISTURE [ ees B 5 HoLov ausers B THINLY LAMINATED < 0.808 FEET
PLASTICITY ] eme-sasc [ wero Facep Fineer ts [ INDURATION
TS ——— p—— 0 FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS 0
-H
NONPLASTIC o5 VERY LOW CME-550 FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT u [ cesme [ v/ eovancer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 16-25 MEDIUM PORTABLE HOIST TRICONE * STEEL TEETH OR :
—_— POST HOLE DIGGER MODERATELY INDURATED AINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH D D I:] BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR l:] TRICONE * TUNG.-CARB. L] weno auser
0 [ souoms rop INDURATED GRAINS ARE DIFFICULT TD SEPARATE WITH STEEL PROBE:
[ core arr n DIFFICULT TO BREAK WITH HAMMER.
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