NOTE: SEE SHEET 24 FOR PLAN SHEET
LAYOUT AT TIME OF INVESTIGATION
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DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

CONTENIS
LINE STATION

PLAN PROFILE

~L~ 113+00 to 137+00 46 I CAUTION NOTICE
—L" 138“!'00 m I6s+w 6-8 17 THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
= Borowwsar sl o UBSU B e e e o 2 ol
REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
e 194400 to 220+00 10-12 »n S B S R F A C E I N ll/ E S ! I G A 1 I O N GEOTECHNICAL ENGINEERING UMT AT (9(9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
I 222400 10 249+00 12-14 20 NOR THE FIELD BORING LOGS, ROCK CORES, OR SOL TEST DATA ARE PART OF THE CONTRACT.
L 250400 to 263+00 1415 21

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHMCAL 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 (N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOO.

THE OBSERVED WATER LEVELS OR SOK. MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOLL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

PROJ. REFERENCE NO. _34865.1.1(U-2809B)
COUNTY __CUMBERLAND

PROJECT DESCRIPTION _SR 1132 (LEGION RD.) FROM SR 1363
(ELK RD.) SR 1007 (OWEN RD.) IN FAYETTEVILLE

INVENTORY

F.A. PROJ. MA-STP-1132(3)

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.
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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR 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 DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

DRAWN BY: T.T. WALKER
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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.

34865.1.(U-2803B) 2

SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

102 BLOWS PER FOOT ACCORDING O STANDARD PENETRATION TEST (RASHTO T206, ASTM D-15861. 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:

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

HARD ROCK 1S 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 @.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.) - SOILS 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.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
RREDDED SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 g . .
VERY STEF, GRALSLIY LA, 4057 WIH MTE FIE SH) LAERSHENY PUSTE K75 e s— ROCK (4R > 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 CRYSTALLIE o COATSE BRI TOEGUS AND FETAMDRPRIC FOEE THAT AT WHICH 1T 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
- TERIALS MINERAL NAMES SUCH AS OUARTZ, 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 MATE ORGANIC MATERIALS ROCK (CRI
CLASS. (< 357 PASSING *200) (> 35% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRD, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
= 7
GROUP a1 Ta3] a-2 a4 [a5la6]a7] gy, p2 |A4.65 COMPRESSIBILITY N%(%%QLLINE 2?:,*’;,4Eﬁ,ﬁgﬁ“ﬁ%cﬁ"‘;ﬂ;ﬁ?ﬁ%""fgﬁD“’;%"&%ﬁ?;‘;“;; ';'g‘gﬁ;n_ ROCK TYPE | COLLUVILM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. [A-1-ala-t-b a-2-4a-2-5|a-2-6la-2-7 A-3 | A6, A7 SLIGHTLY COMPRESSIBLE ugum LIMIT LESS THAN 31 T ; éréCLSL%DEs P:H\Iué';%xsm;:. ggNg%téNDE,l ETTg. T - OF SLOPE.
oo BRI W 0 T3 NN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-50 ASTAL PLAIN SEDIMENTS CEM N ,BUT MAY NOT VIEL .
SYMBOL Bossebassdtiiiitiy %m% : NN HIGHLY COMPRESSIBLE LIGUID LIMIT GREATER THAN 5@ SEDIMENTARY ROck [T T SPT ReFUSAL. ROCK TYPE INELUDES LIMESTONE, SANDSTONE, CEMENTED ‘CORE_RECOVERY BEC)- TOTAL LENGTH O Pl MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
B = SHELL BEDS, ETE.
% PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.12 50 MX GRANULAR| oy Ay MUCK, GRANULAR  SILT ~ CLAY ROCKS OR CUTS MASSIVE ROCK.
* 40 |30 Mxse mx|5 M sos | A PEAT RGANIC MATERIAL SDILS SOILS QTHER MATERIAL
« 200 |15 MK |25 Mx|10 1|35 mx|35 Mx|35 Mx{35 M35 a3 Mnlas mlas 8018 TRACE OF ORGANIC MATTER 2 -3y 3 -5 TRACE 1 - 102 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
. . - loa HAMMER IF CRYSTALLINE. HORIZONTAL.
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 18 - 20% )
LIDUID LIMIT 48 Mx|41 MN J48 Mx[at N fae mx]41 o (40 MX[AIMN] gon s WITH MODERATELY ORGANIC §-107 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLSTIC OEX | 6 Mx | NP |10 mox[10 mecfin v 1o f10 e 1o o fmen | Cperleton picHLy | HIGHLY ORGANIC 0% >20% HIGHLY 5% AND ABOVE v SLI) gjyinc\kiss:t :1 ::o::;q Uasgecmm FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLONS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
x|No Mx|  MODERATE y FAWT - A FRACTURI FRAC Wi BEEN DISPLACEMENT OF THI
GROWP IEX| @ ° e L il Cd AMOUNTS OF gzls:glc CROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO g,%gg RESM“Q_.C TOED,%R RNOTJ;:EP::;'_‘E_E‘T_LO;? T;gc;'ﬁ;;fﬁ:&"“s E E
USUAL TYPES ;T‘g"i FRAGS.I-ve | SILTY OR cLAYEY SILTY | CLAYEY ORGANIC hVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1INCH. OPEN JDINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR FISSILE - & PROPERTY OF SPLITTING. ALONG CLOSELY SPACED PARALLEL PLANES
WEL, AND % - X
WS | S [SAND| GRAVEL aND SanD | SOILS | SOILS MATTER v STATIC WATER LEVEL AFTER 24 HOURS ~ CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
GEN. RATING . - MODERATE ~ SIGNIFICANT PORTIONS OF ROCK QQDV stcawasg IgngNDD:EST:gRémHgFFECTS- l:oc s FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
X FAIR 10 Uew PERCHED W OR W MO GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HA PARENT MATERIAL.
oA EXCELLENT T0 GOOD FAIR TD POOR POOR POOR | UNSUITABLE ER ATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOMS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SUBGRADE OX= s or seep VITH FRESH ROCK. THE STREAM.
P1OF A-7-5 SUBGROUP IS =X LL - 3@ 3Pl 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 MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH %?}é%w A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED prmp— (MOD.SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK* SOUND WHEN STRUCK. .
pRIMARY SOIL Typg | CONPACTNESS DR | pergTRaTION RESISTENCE COMPRESSIVE_ STRENGTH 5‘,’?3";‘315’3';2?;??;;“’ G w1 o TEST BORING DE:?::AL’I’EIONS £ _TEST Y T_REF! JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE)
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED B g
VERY LOOSE “ SBIL SYMBOL AUGER BORING BuL SEV IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
SeneRALLY LOOSE 47018 - SS - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. 1TS LATERAL EXTENT.
MATERIAL MEDIUM DENSE 18 TO 3¢ N/a ARTIFICIAL FILL (AF)OTHER CORE B0 SAMPLE F_TESTS T N Ve PF LENS - A BODY OF SOIL OR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS.
(NDN-CORESIVE) DENSE 32 T0 50 THAN RDADWAY EMBANKMENT BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT |MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MDTTLING IN
VERY DENSE >se e~ INFERRED SOIL BOUNDARY SAMPLE ™ SEva  THE MASS 1S EFFECTIVELY REDUCED TO SOIL-STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT @ <0.25 INFERR - 8o ™)  MONITORING WELL REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR |PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 0.25 10 0.50 wr7=77=  INFERRED ROCK LINE ’ RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, Y, PT N VALUES < pF | INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDIUM STIFF 4108 05 10 1.8 ] - N PIEZOMETER RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NDT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK. )
MATERIAL STIFF 8 T0 15 1702 evrpet ALLUVIAL SOIL BOUNDARY INSTALLATION
(COHESIVE) VERY STIFF 15 10 3@ 2704 b SLOPE INDICATOR SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKEG OR STRINGERS. SAPROLITE 1S ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD »38 >4 28/025  DIP & DIP DIRECTION OF O NetaLaTon CBR - CALIFORNIA BEARING ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
v .
O~ sPT N-vaLLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (SAPJ - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 4 68 200 278 L4 SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. AUSIVE B0DY OF ISNEOUS ROCK OF APPROXIMAT FORM THICKIESS. AND
OPENING (MM) 476 200 042 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UN HICKNESS A
ABBREVIATIONS HARD ?S"ugi Agﬁmn”egpgglxe“"f‘ OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER s GRAVEL cg:sgs ZL’:*ED b cLay AR - AUGER REFUSAL .~ ey & - MDISTURE CONTENT MODERATELY CAN BE GCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE 10 THE BEPOIS OF SCISTOSITY OF TE INTRUDED RoOKS.
BLDR) (OB ©R) L) L) BT - BORING TERMINATED MED. - MEDIUM v - VERY . - SURF T RESULTS F
oR (CSE. SD.) F 5D CL. - CLAY MICA. - MICACEDUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED %’[—iﬁ% POLISHED AND STRIATED SURFACE THAT RESLLTS FROM FRICTION ALONG A FAULT OR
75 s 2.25 2.25 .005 R " R BY MODERATE BLOWS.
o o 3 2 o cmggznﬁmnou TEST “3”: N:,?DS:STTE,'EY gA. um”?“lif?ﬁ? MEDIUM CAN BE GRODVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK PDINT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (GPT) - NUMBER OF BLOWS (N OR BPF)OF
CSE.- C N HARD GAN Db EXCAVATED IN SMALL CHIPS T0 PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB HAMMER FALLING 38 INCHES REOUIRED 7D PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS MY - DILATOMETER TEST ORG. - ORGANIC "%~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PIC A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
oI MOTSTURE. SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST OINT OF A GEOL! K. THAN @. FODT PER 60 BLOWS.
GUIDE FOR FIELD MOISTURE 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 - FINE SO. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATE LA SPCHPRLBRCE - TS SENPTH 7 STRATA MATERIAL REZOVERDD OIVIEED BY TOTAL LERSTS
- SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. .
~ SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS . )
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 1INCH STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY
AT GREATER T NCHES DIV
| tioup LMt FRAGS, - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY }g}& LENTH g; ALK SECMENTS it ‘LSST"‘,L%’QEE“T‘:‘@‘E TO OR GREATER THAN 4 INCHES DIVIDED BY THE
PLASTIC FINGERNAIL. .
SEMISOLID; REQUIRES DRYING TO OPSOIL (15 ~ SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Rf:;?E - WET ~ ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING J0PS00. 080
el L PLASTIC LIMIT )
DRILL UNITS: ADVANCING TODLS: HAMMER TYPE: vsa%gﬁuns ms% cexr VERY THICKLY BEDDED s 4 FEET BENCH MARK:
omM_L OPTIMUM MODISTURE - MDIST - @) SOLID: AT OR NEAR OPTIMUM MOISTURE ° [ cwer ars [] avtomatic  [T] manuaL it 3 10 10 FEET THICKLY BEDDED 1.5 - 4 FEET
SL_] SHRINKAGE LIMIT [ wosie 8- MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 15 FEET ELEVATION: FT.
T - VERY THINLY BEDDED 8.83 - 8.6 FEET
[] e conmnuous FLiHT Austr CORE SIZE: CLOSE .16 T0 1 FEET OTES:
- DRY - @ REQUIRES ADDITIONAL WATER TO O VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 D 8% HOLLOW AUGERS D‘B i THINLY LAMINATED < 0.008 FEET
NDURATION
PLASTICITY . HARD FACED FINGER BITS . I
0 oe-sec O O FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX P DRY STRENGTH D TUNG.-CARBIDE INSERTS
NONPLASTIC 25 VERY LOW [ cme-ss0 [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS)
LOW PLASTICITY 6-15 zléf)ﬁlz; D CASING D W/ ADVANCER TAND TO0LS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 D . -
PORTABLE HOIST TRICONE STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBEs
HIGH PLASTICITY 26 OR MORE HIGH D l__—\ BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR I:] TRICONE * TUNG.-CARB. Bl a0 aucer
O 0O [ sounoins koo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT [ v sveem Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. I 0 EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
[ SAMPLE BREAKS ACROSS GRAINS.
REVISED 02/23/06
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SHEET 3
34865.1.1(U-2809B)
Groundwater
Groundwater was not encountered in the borings. Based on this investigation groundwater is not anticipated
to cause problems during construction

STATE OF NORTH CAROLINA
Prepared by,

DEPARTMENT OF TRANSPORTATION . ,
BEVERLY EAVES PERDUE P.0O. BOX 25201, RALEIGH, N.C. 27611-5201 EUGENE A CONTL JR. @&/LVJW&
GOVERNOR SECRETARY Onuoha B. Oti.
| February 11, 2009 Project Engineering Geologist

STATE PROJECT: 34865.1.1 (U-2809B)

FEDERAL PROJECT: MA-STP-1132 (3)

COUNTY: Cumberland

DESCRIPTION: SR 1132 (LEGION RD) from SR 1363 (ELK RD) TO SR

1007 (OWEN DRIVE)
SUBJECT: Geotechnical Réport - Inventory

Project Description
This project consists of the grading and widening of SR 1132 in Fayetteville from SR 1363 (ELK RD) to SR

1363 (OWEN DR). The total length of this project is 2.913 miles. A geotechnical investigation was
conducted during October and November of 2008. Hand augers were performed at selected locations along
the -L- alignment. 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.

The mainline alignment (-L-) was investigated from station 109+50 to 263+30.

Physiography and Geology
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 Middendorf Formation which is underlain by the Cape Fear Formation.

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 SR 1132 (Legion Rd). These soils are similar to and derived from the Coastal Plain
soils encountered elsewhere on the project.

Coastal Plain deposits of the Middendorf Formation were encountered throughout the project corridor. The
Coastal Plain soils consist of orange-brown to tan-orange, tan and gray, moist, very loose to dense, silty
sands and sand (AASHTO CLASSIFICATION A-2-4 and A-3).



EARTHWORK SUMMARY

PROJECT: U-2809B COUNTY: Cumberland COMP. BY: Y DATE: 01/04/12 CHKDBY: KDA DATE: 06/25/12
EXCAVATION (CUBIC YARDS) EMBANKMENT (CUBIC YARDS) WASTE (CUBIC YARDS)
LOCATION TOTAL UNSUITABLE SUITABLE TOTAL EARTH EMBANKMENT| BORROW
: UNCLASS. UNCLASS. UNCLASS. EMBANKMENT EMBANKMENT PLUS 25% SUITABLE UNSUITABLE TOTAL
SUMMARY 1
RIGHT SIDE ,
-L- STA 111+00 to 136+00 830 830 3,623 3,623 4,529 3,699
-Y10- STA 10+75 to 11+64 47 47 21 21 26 21 21
-Y11- STA 10+75 to 11+34 82 82 6 6 8 ' 75 75
LEFT SIDE
-[- STA 111+00 to 136+00 593 593 3,432 3,432 4,290 3,697
SUMMARY T TOTAL 1,552 1,552 7,082 7,082 | 8,853 | 7,396 96 96
SUMMARY 2
RIGHT SIDE -
-L- STA 136+00 to 161+00 138 138 2,838 2,838 3,548 3,410
LEFT SIDE , .
-L- STA 136+00 to 161+00 131 131 4817 4817 6,021 5,890
Y12-STA10+78to 11+25 30 30 T 1 1 29 29
OTAL 299 299 7,656 7,656 9,570 9,300 29 29
"SUMMARY 3
RIGHT SIDE -
-L- STA 161+00 to 191+00 289 289 5,448 5,448 6,810 6,521
-Y13- STA 10+75 to 11+00 8 _ 8 5 5 6 2 2
Y14-STA10+75 to 11+25 7 . 7 26 26 33 26
LEFT SIDE
-L- STA 161+00 to 191+00 406 406 5,092 » 5,002 6,365 5,959
-Y15- STA 10+50 to 11+00 45 45 ' 45 45
Y16- STA 10+53 to 11+00 58 53 ’ 58 58
— SUMMARY 3 TOTAL | 313 : 813 10,571 10,571 13,214 12,506 105 105
SUNMMARY 4
RIGHT SIDE
-L- STA 191+00 to 221+00 279 279 6,022 6,022 7,528 7,249
. ~ LEFT SIDE -
-[- STA 191+00 to 221+00 376 376 2,799 2,799 3,499 3,123
— SUMMARY 4 TOTAL 655 655 8,821 , 8,821 11,026 10,371
SUMMARY 5
RIGHT SIDE :
-L- STA 221+00 to 248+00 803 803 3,569 3,569 4 461 3,658
-Y18- STA 10+50 to 11+00 16 16 126 126 158 142
Y19- STA 15+75 to 18+22 343 ' 343 59 59 74 ' 269 269
-Y271-STA 12+50 to 13+20 208 208 208 208
-Y22-STA 10+50 to 11+00 36 36 , 36 36
LEFT SIDE
-L- STA 221+00 to 248+00 970 970 1,790 1,790 2,238 1,268
-Y19- STA 12+25 to 14+00 180 180 57 57 71 109 109
Y21T-STA 10+75 to 11+50 o7 o7 10 10 13 85 85
L 2,653 2,653 5,611 5,611 7,014 5,007 707 707

u2809h EARTHSUM xis- 6/26/2012



EARTHWORK SUMMARY

Earthwork Balance Sheet
PROJECT: U-2809B COUNTY: Cumberiand COMP. BY: Y DATE:. 01/04/12 CHKD BY: KDA DATE: 05/15/12
EXCAVATION (CUBIC YARDS) -EMBANKMENT (CUBIC YARDS) WASTE (CUBIC YARDS)
LOCATION TOTAL UNSUITABLE | SUITABLE TOTAL EARTH EMBANKMENT| BORROW ‘
UNCLASS. UNCLASS. UNCLASS. | EMBANKMENT EMBANKMENT PLUS 25% SUITABLE | UNSUITABLE TOTAL
SUMMARY 6
RIGHT SIDE
-L- STA 248+00 to 263+30 444 444 521 521 651 207
LEFT SIDE .
-L- STA 248+00 to 263+30 418 418 828 828 1,035 617
SUMMARY 6 TOTAL 862 862 1,349 1,349 1,686 824
SUB-TOTAL 6,834 6,834 41,090 41,090 51,363 45,464 935 935
Loss Due to Clear & Grubb -650 -650 650
Est. Shoulder Material [40 140 175 175
Earth Waste to Replace Borrow -935 -935 -935
TOTAL 6,184 6,184 41,230 41,230 " 51,538 45,354
Estimate 5% to Relace 2.268
Topsoil on Borrow Pits
GRAND TOTAL ~6,184 47,621
SAY /6,500 .~ 48,000

ESTIMATED DDE = 22 CY ~ /
ESTIMATED UNDERCUT =200 CY

ESTIMATED SHALLOW UNDERCUT =500 CY

QUANTITIES ARE APPROXIMATE ONLY. THE RESIDENT ENGINEER WILL RECROSS-
SECTION THE WORK ACCURATELY WHEN THE PROJECT IS STAKED OUT. THESE CROSS-
SECTION NOTES WILL BE USED IN COMPUTING THE FINAL QUANTITIES FOR WHICH THE
CONTRACTOR WILL BE PAID.

Note: Earthwork quantites are calculated by the Roadway Design Unit.
These earthwork quantities are based in part on subsurface date provided
by the Geotechnical Engineering Unit.

u2809b Earthwork Balance.xls 7/5/2012
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CONTENTS

SHEET DESCRIPTION
! TITLE SHEET
2 LEGEND
3,4 SITE PLANS AND PROFILES

DRAWN BY: _N.D. MOHS

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34865.1.1 (U-2809B)

F.A. PROJ. STP-1132(3)

COUNTY __CUMBERIAND

PROJECT DESCRIPTION _SR 1132 (LEGION ROAD) FROM SR 1363

(ELK ROAD) TO SR 1007 (OWEN DRIVE)

SITE DESCRIPTION _RETAINING WALL LEFT OF -L- STA. 171+50

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR 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 DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE STATE PROJRCT REFERENCE NO.

N.C.| 34865.1.1 (U-2809B)

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICK 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 8E

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9I19) 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 A
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 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 TG CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND #IND, 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
J.I. MILKOVITS, JR.

J-R. MATULA
N.D. MOHS

INVESTIGATED BY_N.D. MOHS
CHECKED BY___ N.T. ROBERSON
suBMITTED BY__ N.T. ROBERSON
DATE APRIL 2012




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NG. SHEET NO.

34865.1.1 (U-2809B) 2

SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS 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

190 BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SDIL
CLASSIFICATION 1S 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:

MELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
_UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
PODRLY GRADED}

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

ANGULARITY OF GRAINS

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

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

SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 8.1 FOOT PER 68 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV,) - SOILS 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.
ARGILLACEQOUS ~ APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
RBEDDE| SUBANGULAR. SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 10@ 4 N y
VERY SUFF.GRASITY CLA, ST WITH WTEREEDOED FME SHED LAERS HOAY PLSTE 476 — M ROCK (WR) BLOWS PER FODT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION P— FINE 6 COARSE CRATN TSNEOUS ARG FETANGRFRIC RO THAT AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRD, SCHIST, ETC. CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A3 | a4 [a5la6| A7l oy n2 |Adns COMPRESSIBILITY ggg;(ﬂggg)ﬁml‘f SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE | SOLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. a-3 | ABA7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
N MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-5@ COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD _ v v
SYMBOL N ‘I\‘:‘\o HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK L1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %AN{P&R}@&L”AQF RA'}LERESLET?% RECOVERED IN THE CORE BARREL DIVIDED 8Y TOTAL
P PERCENTAGE OF MATERIAL CP) —L____| SHELL BEDS, ETC. .
% PASSING SILT- WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
e me GRANULAR| o Ay :‘:éf: ORGANIC MATERIAL GRgl;llJll-.:R SlLTSD;LtsiLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
" 4 SOILS wrunh, TR v " . N
« 200 18 Mx[35 Mx|35 Mx|35 Mx{35 1x|3e 1 f3s |36 Mei3s My SoILs TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 107 FRESH :23:5';&5,?”&25;?;33,‘2 RIGHT, FEW JOINTS MAY SHON SLIGHT STAINING. ROCK RINGS UNDER %é%mmi:‘"m'g AT WHICH @ STRATUM OR ANY PLANAR FEATURE 15 INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 18 - 20% .
0D LIMT 48 wx|4t v [4g mxfat en a0 wx |4 v o mxla ] sons wiTh MODERATELY ORGANIC 5-107 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pjp DIRECTION (DIP AZIMUTH)- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP 110 MX {16 MX[11 M |11 MN (10 MX |18 MXJILMN |11 MN LITTLE OR wiGHLy | MIGHLY ORGANIC 10% y20% RIGHLY 35% AND ABOVE o sL1) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
INDEX 16 Mx[No Mx|  MODERATE - ALONG WHII EEN DISPLACEMENT OF THE
SROP ’ ? : A SR AMOUNTS OF gg;:f:xc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ‘;%UE% REC;?V? T;SED:? :;?STCJEU: Enfg:.ELEL 01!‘0 THE?R:SES&E? oo !
USUAL TYPESISTONE FRAGS.|. |\ | o1 1y OR CLAYEY siTy | cLavey ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |BRAVEL, AND | ol cravEl AND SAND SOILS SOILS MATTER 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.
:::‘:;:; e - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR DRIGINAL POSITION AND DISLODGED FROM
y FAIR T0 Zpw PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA oD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 :n: EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING & STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SUBGRY WITH FRESH ROCK. N LA TR g
O SPRING OR SEEP ~TE STREAM.
P1OF A-7-5 SUBGROUP IS < 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 MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED SPT MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE mgg:gg?éfc? R | PENETRATION RESISTENCE CDMPRE%»};EFgRENGTH S??S‘vlgl LE'sﬁél;l‘éKR;‘lﬁ%;N(RE’ Ggm TEST BORING A$- :Eséoﬁgm"s IF _TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MDVEMENT HAS OCCURRED.
{N-VALLUE) { }
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED } g
CENERALLY VERY LOOSE < SOIL SYMBOL P auskr sormng (O~ SPT N-VALLE | sEva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME GLEL D S I RS PEQURCTON 7 (0Lt MU TGGERS S Ly
GRANULAR LOOSE 4 7010 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERTAL MEgéUl;EDENSE 18 To 30 N/A ARTIFICIAL FILL (AF) OTHER Q CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 108 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) v N 30 T0 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ ODISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Bur |MOTTLED (MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
ERY DENSE >50 " SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
e ==~ INFERRED SOIL BOUNDARY O MONITORING WELL o SEV.) THE MASS 1S EFFECTIVELY REDUCED TG SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT 2 0.25 REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 2.25 T0 0.50 =7A=77a  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDIUM STIFF ML 25 10 1.8 INSTALLATION COMPLETE  ROCK REDUCED T SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ngggé?'\;a VERY STIFF 15 10 30 e Tt ALLUVIAL SOIL SOUNDARY )  SLOPE InDICATOR SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT A5 DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 38 >4 2025  DIP & DIP DIRECTION OF INSTALLATION ALSO AN EXAMPLE. ROCK SEGMENTS EGUAL 7O OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK _HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 48 s 200 278 @  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT RDCK.
VAT 50 CAE SETOID o K 0 ik . T T, o s ey | Sk 4 WSS O ¢ ot o ereomar e e e
BOULDER COBBLE GRAVEL cgzzgz gz:ﬁj SILT CLAY AR - AUGER REFUSAL MED. ~ MEDIUM VST - VANE SHEAR TEST WODERATELY CAN BE SCRATCHED BY KNl'E OR PICK. GOUGES OR GROOVES T0 0.25 INCHES DEEP CAN BE TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS,
(BLDRJ (COB. ©GR [EW] (1) BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED A Fi K. GOUI V1 .25 N AN K - D AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. S0.) & SD) CL. - CLAY MOD. - MDDERATELY 7Y < UNIT WEIGHT HARD EXCAVATED BY HARD BLDW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ———————gtip ,E"_fi‘g? POLISHED A
o 7 X 2.25 2.5 2.005 N N R BY MODERATE BLOWS.
R s e CPT - CONE PENETRATION TEST NP - NON PLASTIC “J4 DRY UNIT WEIGHT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (BPTi- NUMBER OF BLOWS N OR BPF)OF
8 CSE. - COARSE ORG. - ORGANIC MEDIUM AN BE GROOVED OR GOUGED 2.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. S b A D 0 PaorLCE n PEETRATION OF 1 FODT INTO SOIL wITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE_ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
- - N POINT OF A GEOLOGIST'S PICK. -
Pr e —— R —— t DPT - DYNAMIC PENETRATION TEST  SAP.~ SAPROLITIC $ - BULK THAN B4 FOOT PER 60 BLOWS.
GUIDE FOR FIELD MDISTURE DESCRIPTION | e - VODID RATID SD. - SAND, SANDY $S - SPLIT SPODN SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA CORE FECOVERY. SPEC - TOTAL LENGTH OF STRATA MATERIAL RECOUERED DIVIDED BY TOTAL LENSTH
- SATURATED - USUALLY LIOUID: VERY WET,USUALLY FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
AT 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 1INCH O T S B S CIVIDED BY THE
Ll Lioum LMt F?AG&IéHT_RYABMENTS ‘7- Mg;iTURE CONTENT CBR - %‘:LTI;;JRNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED S & PERCENTAGE
PLASTIC HlL. - H - v FINGERNAIL. g
SEMISOLID; REQUIRES DRYING TO TOPSOIL_ (TS - ILS USU TTER.
g T WET - a0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING SURFACE SOILS USUALLY CONTAINING ORGANIC MATT
PLAST
PL 1c L DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING JERM BENCH MARK:
ILL U VERY WIDE MORE. THAN 18 FEET VERY THICKLY BEDDED > 4 FEET
OM_| OPTIMUM MDISTURE - MDIST - ) SOLID; AT OR NEAR OPTIMUM MOISTURE [ cear o [] avtomamic  [] manvaL i 216 10 FEET THICKLY BEDDED 15 - 4 FEET e =
SL - SHRINKAGE LIMIT [ rosiee MODERATELY CLOSE 17D 3 FEET THINLY BEDDED 846 - 15 FEET_ : .
[ e contwous Fuokt auser CORE SIZE: CLOSE @16 T0 1 FEET VERY THINLY BEDDED 03 - 0. —
- DRY - @ REQUIRES ADDITIONAL wATER 10 [’_“] VERY CLOSE LESS THAN @46 FEET THICKLY LAMINATED 0.008 - .03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-5t 7] e noLLow ausers 8 THINLY LAMINATED < 2.098 FEET
PLASTICITY [ cve-asc ] waro Facep Finser BIts O INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [ ronc.-cersioe mserTs
NONPLASTIC -5 VERY LOW D CME-550 D D"” FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT CASING || W/ ADVANCER R TTIY GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY - MEDIUM
HIGH PLASTICITY 1283205; MORE Gk [[] eorteeLE HoisT [ wmcone__ -steec TeEmH [ rost HoLe Drocer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [ ricone * TUNG.-CARB. HAND AUGER
D O [ sounoms rop INDURATED GRAINS ARE DIFFICULT TD SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT [ vene sveen Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 0 O EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
] SAMPLE BREAKS ACROSS GRAINS.

REVISED 08/23/09
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