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THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTICATION ON WHICH 1T IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR COMSTRUCTION OR PAY FURPOSES.
THE VARIOUS FIELD BORING LOGS. ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

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

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GECTECHNICAL INTERPRETATION OF ALL AVARABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEM BORINGS OR SETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITY ON-FLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE SYANDARD 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 VITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMRERATURES, 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 N MANY CASES THE FINAL DESIGN DETALS 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 COHDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS 'TO COMDITIONS 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
M M HAGER

T B DANIEL

D O CHEEK

G K ROSE

. 7, -DR |- END TIP _PROJECT B-36/9 _
h BEGIN CONSTRUCTION L ' END CULVERT POT Sta. 14+84.00 —|—
\ STAI0+00.00 —-DR |- /// 4 POT 124175 —[~ : _
N e
\\ . POT _12+0676 —L—
3 / FOT 1048650 —DR I- .
S )1 INVESTIGATED BY_C_4 DUNNAGAN
. J,
. CHECKED BY W D FRYE Jr
SUBMITTED BY__W D FRYE, Jr
. DATE JANUARY 2009
R st“:“f“?'ﬁ‘;\
Y 59 eg..
S, kg
A A NN
SRS Y
s 7 T T
T2 iz 3
- s x “: A o < g .
AW AIETE
0 AlF SR
f o : . "'((\‘\Po‘:. Gﬁ\ﬁg'f,ﬁ::?
NOTE - THE INFORMATION CONTAINED HEREIN 1S NOT IMPLIED OR GUARANTEED EY THE N. C. DEPARTMENT NOTE - BY HA‘/ING' REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS " > ‘t‘
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OF TRAMSPORTATION AS BEING ACCURATE NOR 1T 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.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO.
33167.1.1(B-3619)

SHEET NC.

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

106 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

WELL GRAGED - 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

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 FOOT PER 60 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.

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

VANE SHEAR TEST

0

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

EXTREMELY INOURATED

X 2 RITY F NATED BY THE TERMS: 2R,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGUL peny— 7 7 3R HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE. 6L aTe. £1C.
VERY STIFF, GRAY.SITY CLAY, HOIST WITH INTERGEDDED FINE SAD LAERS.HGHLY PLASTC, A-76 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERE| £ NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
o ! 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——- FINE 70 COARSE GRATN TGNEGUS ANG TETAVORPRIE ROCK THAT AT WHICH [T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS RACK (CRY | WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
cLASS. (< 35% PASSING *200) (> 35% PASSING *280) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
. L FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a-1 A-3 A-2 a4 [a-5[a6] A7) ag, a2 | A4 05 COMPRESSIBILITY gggkC?Jg%ALLINE SEDIMENTARY ROCK THAT WOULD YEICLD sgr %EFUSAL IF TESTED. ROCK Type |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  [A-l-o]A-1b a-2-4]a-2-5[a-2-6[a-2-7 are| 43 |A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 3t : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R S ; NS MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL T 31-50 COASTAL_PLAIN COASTAL PLAIN SEOIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD RY REC - T TH OF ALL M ECOVERED IN TH
SYMBOL [posedisecg:iit \\\ NN HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK [T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED T erestay A oo et ta- RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
M T T SHELL BEDS, ETC. "
% PASSING . SILT- PERCENTAGE OF MATERIAL WEATHERING OIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*10 |50 Mx GRANULAR| oy MUCK, SANIC aTeR GRANULAR  SILT - CLAY "ROCKS OR CUTS MASSIVE ROCK.
4D 130 tkiSh Mx| LM SOILS | gons | PEAT CROBMIC MATERIEL S-S SOILS QIHER HATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER P RATUM OR ANY PLANAR FEAT
* 200 |15 MX[25 MX|18 MX{35 MX|35 MX|35 MX|35 MX|35 MN {36 MN|36 MNi36 MN TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 107 HAMMER IF CRYSTALLINE. ' ) %I-ZO‘L};EALQNGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-8 5 - 12/ LITTLE 18 - 207 ) }
LIQUID LIMIT 48 M| 41 MN 148 MX |41 MN 4@ MX | 41 MN 4B MX] 41 MN SOILS WITH ) MODERATELY ORGANIC 5 - 102 12 - 20% SOME 26 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, OIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP |18 MX {18 MX |11 MN 11 MN |10 MX |18 MX[ULMN [ 1L MN LITTLE OR WIGHLy | HIGHLY ORGANIC S10% 20 . HIGHLY 357 AND ABOVE v sLL) 5?Y2T@E$s$§Lf1§:°§f:u§£mMsN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ] [’ ] 4MX |8 MX |12 Mx|16 Mx|No Mx]  MODERATE ORGANIC GROUND WATER . FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF | gon's SLIGHT ROCK GENERALLY FRESH. JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIOES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES|STONE FRAGS.|_\\ o | opi rv OR cLaYEY SILTY | cLavey ORGANIC VA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH, OPEN JOINTS MAY CONTAIN CLAY, IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND SAND| GRAVEL AND SAND SOILS SOILS MATTER ! STATIC WATER LEVEL aFTeR 24 WOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
::;E:;‘;:Sﬁ SAND I MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
. FAIR TO Yew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MO} GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL.
85 A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE ERC OULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED :
SUBGRADE FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
O_rm!\_, SPRING OR SEEP WITH FRESH ROCK. THE STREAM.
PIOF A-7-5 SUBGROUP IS = LL - 30 :PIOF A-7-6 SUBGROUP IS >LL - 30 : . MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITGID ROCKS, ALL FELOSPARS DULL ) . :
CONSISTENCY OR DENSENESS MISCELLANEGQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH | EORMATION (FM.)- 4 MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
PACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED pRep— SPLE (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL Typg | COMPACTNESS O PENETRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) TT ONT TEST BORING IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
CONSISTENCY N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION ver Pt DESIGNATIONS SOINT :
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R g
e e D wemeome L oo e st o e oo, o CoP TS A WAOLIED 10 SO | [ atena e, e S e e
52?2%:5 MEDIUM DENSE 1@ 10 38 N/A ARTIFICIAL FILL (AF) OTHER SAMPLE IF_TESTED, YIELDS SPT_N_VALUES > 198 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY, EMBANKMENT ~C>~ CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Byt |MOTILED (MOT.) - IRREGULARLY MARKED WITH SPOTS QF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >se o ——  INFERRED SOIL BOUNDARY SAMPLE w SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATLON AND LACK OF GOOD DRAINAGE.
VERY SOFT @ @.25 - ™O)  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 270 4 0.25 10 6.50 —77=77=  INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F_TESTED, YIELDS SPT N VALUES < 199 8PF | INTERVENING IMPERVIOUS STRATUM.
° . =T PIEZOMETER BESIOUAL_RES.) SOIL
aTERIAL e 51015 eI sounon Lo REMEER RT - RECOMPACTED TRIAXIAL |CONPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERMIBLE ONLY IN SMALL AND RESIOUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
TTrrwt ALLUVIAL SOIL ARY SAMPLE SCATTERED CONCENTRATIONS. QUARTZ-MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS .
(COHESIVE) VERY STIFF 15 10 3¢ 2704 SLOPE INOICATOR A0S0 AN EXAMPLE, ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCKOUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 25028 OIP & DIP DIRECTION OF O hereiation CBR - CALIFORNIA BEARING ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES OIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES . RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O 5T nvalie VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SOPROLITE, (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 46 60 200 270 4 SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK,
OPENING (MM) 476 280 ©.42 025 0.075 0.053 ] SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD T o g, R PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cg:zge ;g&% SILT cLay AR - AUGER REFUSAL HL = HIGHLY . @ - MOISTURE CONTENT i TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (coB.) (R (CSE. S04 * Sou (St L BT - BORING TERMINATED MED. - MEOIUM 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
: CL. - CLAY MICA. - MICACEQUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ST FLANE.
GRAIN MM 305 73 20 e.25 ees  8.ee5 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED BY MODERATE BLOVS. y ;
Stz N 12 3 CSE. - COARSE NP - NON PLASTIC Y - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED 0.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST. (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
T - OLATMETER TEST NG, - NG %" DAY UNIT WEIGHT HaRD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INGH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DPT - DYNAMIC PENETRATION TEST Py - PROSSUEMETER TEST (] POINT OF & GEOLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
- : - . . THAN .1 FOOT PER 6@ BLOWS.
aog';szgéigusfmsfsﬁ Ffji‘;%ﬁ’;gﬁgﬁgs 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
F - FINE SO. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL. THIN STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECQVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIQUID; VERY WET,USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
v o cane Wt 00 O B D EROLT i o i e 1y | S S QU pestann 4 e 0 gl oo
. . - FRA 3 ~ TRICONE REFUSAL
PLASTI[EL L Lioum Lt ) SOFT g?N:EO‘sNEAIILN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH GF STRATA eNG EXPRESSED A A PERCENIAGE.
SEMISOLID; REQUIRES DRYING TG - - ATTER,
o - VET - 0 ATTAIN OPTIMUM MOISTURE EGUIPMENT USED ON_SUBJECT PROJECT FRACTURE SPACING BEDDING OPSOLL (1) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTE
pLL L PLASTIC LIMIT N TERM THICKNESS
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: 1ERM SPACING VERY THAEKLY BEDDED Ny BENCH MARK; _
oM _| OPTIMUM MOISTURE - MOIST - ™) SOLID:; AT OR NEAR OPTIMUM MOISTURE O oo arr . auTaMATIC [ MaNuAL :’Egg WIDE t;oTR;: ITE"":,NEE‘TQ FEET THICKLY BEDDED 15 - 4 FEET
SL_|. SHRINKAGE LIMIT [L] woere B- ___ LAY BITS MODERATELY CLOSE 170 3 FEET . THINLY BEODED 0.6 - 1.5 FEET ELEVATION: FT.
D 6* CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 8.16 TO 1 FEET VERY THINLY BEDDED 0.83 - 8.16 FEET
- DRY - @ R I ThAL watER TO 0 ) VERY CLOSE LESS THAN B.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 8 HOLLOW AUGERS B8 _ i THINLY LAMINATED < 0.008 FEET -
PLASTICITY X [C] wero Facen Fincer siTs XWL INDURATION
CME-45C -N
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD) ORY STRENGTH TUNG.-CARBIE INSERTS
NONPLASTIC 0-5 VERY LOW O cve-sse : [ FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM [ eorreste worst O . . GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HicH TRICONE - STERL TEETH [] ot voue orccen HODERATELY INDURATED SREAKS ZASILY WHEN 1T WITH il ’
COLOR [ vricove__ * TUNG.~CARB. ] weno aveer -
I — ‘[C] souome roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE: |
D CORE BIT D . DIFFICULT TO BREAK WITH HAMMER.
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BEVERLY EAVES PERDUE
GOVERNOR

STATE PROJECT:
F. A. PROJECT:
COUNTY:

- DESCRIPTION:

SUBJECT:

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

EUGENE A. CONTI, JR.
SECRETARY

January 22, 2009

33167.1.1 (B-3619)

BRZ-3439(1)

Buncombe

Approaches to Bridge No. 56 on SR-3439 over Bill Moore Creek

Geotechnical Report — Inventory

Project Description

This project is part of the overall project of replacing the aging Bridge No. 56. The alignment
has been shifted to the east (upstream) by approximately 55.0 feet. This puts the northern
approach into the hillside right of centerline. Two borings were advanced in this cut section.

Areas of Special Geotechnical Interest

(1) The following section contains rock exposed in an existing cut.

Line

-L-

Station Interval

112490 to 14+15

(2) The following borings encountered rock above grade.

Line

-L-
-L-

MAILING ADDRESS:

NC DePARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT

1589 MaIL SERVICE CENTER

RALEIGH NC 27699-1589

§t_el_ti_q_rz

12431, 117'RT
13+43, 74'RT

TELEPHONE: 919-250-4088 LOCATION:

FAX: 919-250-4237 CENTURY CENTER COMPLEX

. ‘ BUILDING B

WEBSITE: WWW.DOH.DOT.STATE.NC.US : 1020 BirCH RIDGE DRIVE

RALEIGH NC 27610

Physiography and Geology

The project corridor is undeveloped. The right side of centerline is part of Pisgah National
Forest. To the left of centerline is shown on the plans as belonging to BASF Corporation.
However, it is believed that this land was acquired by the people responsible for the Biltmore
Lake development. Except for removal of the existing structure and pavement, construction will
be on U. S. Forest Service land.

The terrain is fairly steep, gorge-like, and lies within the Blue Ridge Belt. The rock is essentially
a biotite gneiss.

Soil and Rock Properties

The soils encountered on this project include alluvium, colluvium and saprolite. The alluvium is
made of loose silty sand and medium stiff sandy silt. The silt contains trace amounts of organic
matter; both the silt and sand horizons contain trace amounts of gravel. A loose basal gravel
layer is not uncommon .

The colluvium consists of approximately 6.0 feet of stiff sandy silt with clay and a trace of
gravel. The saprolite within this project is composed of stiff to very stiff sandy silt and dense to

very dense silty sand. Both types of saprolite contain some mica and manganese.

The weathered rock and crystalline rock encountered on this project is a biotite gneiss with
gravels.

Groundwater Properties

Primary drainage is provided by Bill Moore Creek. Static groundwater was not recorded in
either of the two borings advanced for the roadway.

Geotechnical Descriptive Analysis |

Station 9+90.00 to 11+62.41

This interval involves emplacement of embankment. The maximum height of the proposed
embankment is 9.0 feet at the centerline.

Station 11+62.41 to 12+04.88

This interval will be occupied by the proposed culvert.

Station 12+04.88 to 14+20.00

This interval is from the culvert to the end of the project. The major construction feature is a cut,
right of centerline. This cut is 13.0 feet at its deepest, as measured at the ditchline. Two borings
were advanced within the cut section. One, B-1 (12431, 117' RT), was taken to crystalline rock,

then continued using NXWL coring equipment. The other, B-2 (13+43, 74' RT), was terminated

2



by hollow auger refusal on crystalline rock. Colluvium was encountered in B-1, but not B-2.
This material is a 6.5 feet layer of stiff sandy silt with clay and a trace of gravel. Saprolite
throughout this interval is composed of medium to very dense silty sand and very stiff sandy silt.
Both soil types contained mica. Manganese is present along foliation. This presents a nearly
frictionless surface. Weathered rock was encountered at 19.5 feet in B-1, and at 24.6 in B-2.
Again, manganese was noted along foliation in “some” amounts. B-2 was terminated by auger
refusal at 26.6 on biotite gneiss. In B-1, coring was initiated at 24.9 feet and terminated at 57.0
feet. The interval between 24.9 feet and 45.4 feet contains biotite gneiss that is severely to
moderately severely weathered. The Recoveries were from 14% to 97% (51% average); RQD’s
were from 0% to 28% (11% average). Oddly, these values decreased with depth. From 45.4 feet
to 57.0 feet, the biotite gneiss is very lightly weathered to fresh. There are severely to moderately
severely weathered zones from 46.8 to 47.6 feet, 49.2 feet to 49.9 feet, 51.4 feet to 51.8 feet, 52.6
feet to 53.1 feet and 55.4 feet to 55.6 feet. The Recoveries were from 86% to 100% (92%
average); RQD’s were from 42% to 89% (67% average). Rock is exposed in the existing cut
within this interval. Between -L- Station intervals 13+05 to 13+30 and 13+85 to 14+15, there
are continuous outcrops. Between -L- Station intervals 12+90 to 13+05 and 13+30 to 13+85, the
outcrops are sporadic and with dimensions of approximately 2 feet by 2 feet.

Respectful}ySubmitted,

Charles A. Dunndgan, L.G.
Project Geological Engineer

55/“
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EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT [IP # B-3619 COUNTY Buncombe DATE  7/18/2011 SHEET 1 OF 1 SHEETS
TOTAL
LINE STATION STATION EXCAV. ROCK | UNDERCUT | UNSUIT. | SUITABLE | TOTAL| ROCK EARTH EMBANJ BORROW ROCK | SUITABLE TOTAL
(UNCL.) | EXCAV. EXCAV. EXCAV. | EXCAV. EMB. EMB. EMB. 15% WASTE WASTE WASTE
Summary No. 1 ’ ‘ ’
-L- | 9+90.00 | 12+00.00 16 16 1763 1763 2027 2011
. Total Summary No. 1 16 16 1763 1763 2027 2011
| ! - 0
Summary No. 2 , 3 : o
-L- 12+00.00 14+60 7040 409 6631 565 409 54 471 0 0 6569 6569
-DR 1- 10+00.00 - 10+75.40 422 422 342 342 394 0 28 28
Total Summary No. 2 ' 7462 409 7053 907 409 396 865 .0 6597 6597
PROJECT SUBTOTAL 7478 409 0 0 7069 2670 409 2159 2892 2011 0 6597 6597
l ! 0
ADDITIONAL UNDERCUT _ 0
WASTE IN LIEU OF BORROW -2011 -2011 2011
LOSS DUE TO CLEARING & GRUBBING -750 , : -750 -750 -750
PROJECT TOTAL 6728 409 0 0 6319 2670 409 2159 2892 0 0 3836 3836
l |
GRAND TOTAL 6728 3836
| ]
Sz{&Y 6750 ' 3850
I
Est. Undercut, Contingency Item = 10 Cu. Yd. ' * EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT.
Est Select Granular Material = 50 Cu.Yd. ’ THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA
Est Class IV Subgrade Stabilization, Contingency = 60 Ton PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.
Est Fabric for Soil Stabilization Contingency = 100 Sq. Yd. -

Est Shallow Undercut Contingency = 35 Cu.Yd.

Geo balance_card.xls : Balance Sheet 7/20/2011 11:30 AM
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OT BORE SINGLE BORELOGS.GPJ NC_DOT.GDT 1/9/09

@ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
BORELOG REPORT

PROJECT NO. 3316711 |ID. B-3619 | COUNTY Buncombe [ GEOLOGIST Hager, M. M.

SITE DESCRIPTION ‘Approaches to Bridge No. 56 on SR-3439 over Bill Moore Creek GROUND WTR (ft
BORING NO. B-1 STATION 12+31 OFFSET 117t RT ALIGNMENT '-L- 0 HR. N/A
COLLAR ELEV. 2,203.0 ft TOTAL DEPTH 57.0 ft NORTHING 663,438 EASTING 913,578 24 HR. Dry

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/

SPT Cofe

HAMMER TYPE Automatic

START DATE 05/11/06

COMP. DATE 05/15/06

"SURFACE WATER DEPTH N/A

DEPTH TO ROCK 24.9 ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP | L ) :
E(I;SV ELEV DF&f:)TH o s o 75 100 v o SOIL AND ROCK DESCRIPTION
() 0.5 | 0.5ft | 0.5ft i f . NO. |/moll G | ELEv. () DEPTH (f)
2205 1 -
T "~ 2,203.0 GROUND SURFACE 0.0
T T COLLUVIUM
2,201 '3__ 1.7 5 7 5 L Red sandy silt thh clay and trace of gravel.
2200 I as
4 . ,\\. ..
2,196.3T 6.7 N 2,196.5 6.5
2195 T 9 22 9 N SAPROLITE
-+ \’@ Brown silty sand with.some mica and
T N manganese along foliation.
4 AN
219131 117 TN
2190 _.: 10 19 34 ¢t - R § 53 .
T . ./ 2,189.0 : . 14.0
1 : R R SAPROLITE )
2.186.3T 16.7 RN D // .. Grey sandy silt with some mica.
2185 T 10 13 14 R *57' -
+ RS [ SN S B 2,1835 18.9
+ - B - WEATHERED ROCK
2,181.3T 21.7 . N Weathered rock of gneiss with some
2180 - 1 28 62 38/0.32 100;0 éﬁ manganese along foliation.
1 ) o 2,178.1 249
2176.3F 26.7 . . ‘ 7 CRYSTALLINE ROCK
2175 T 160/0.1 - 60/0.1 ’14
I %5
2170 T yﬂ
1 - - g
2165 T - 4
~+ ;ﬂ
2160 T - . w
T : <
4 . . £ 2,157.6 45.4
4 . CRYSTALLINE ROCK
2155 T .
2150 I
T - 2.146.0 57.0
2145 1 B Bonng Terminated at Elevation 2, 146 0 ftin
1 B buotlte gneiss.
2140 I "
2135 I -
2130 I [

. NCDOT CORE SINGLE BORELOGS.GPJ NC_DOT.GDT 1/9/08

#~ N NCDOT GEOTECHNICAL ENGINEERING UNIT (

CORE BORING REPORT

SHEET
jo/ M

PROJECT NO. 33167.1.1 i ID. B-3619 I COUNTY Buncombe ‘ GEOLOGIST Hager, M. M.

SITE DESCRIPTION Approaches to Bridge No. 56 on SR-3439 over Bill Moore Creek GROUND WTR (ft
BORING NO. B-1 .| STATION 12+31 OFFSET 117ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,203.0 ft | TOTAL DEPTH 57.0 ft NORTHING 663,438 EASTING 913,578 24 HR. Dry

DRILL'MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 05/11/06

COMP. DATE 05/15/06

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 24.9 ft

CORE SIZE NXWL

TOTAL RUN 29.7 it

DRILLER Cheek, D.O.

RUN DRILL RUN STRATA | L
ELEV) Eley DE(;)TH R(%N RATE |RECTROD S REC.IRA0 o DESCRIPTION AND REMARKS
® () Minft) § % | % : % | % | G| ELEV.(ft) DEPTH (it
2175.7) Begin Coring @ 27.3 ft
2SI 2750 273 | 28 28] (0.9 CRYSTALLINE ROCK
4 97% | 28% Brown biotite gneiss with some garnets. Severly to moderately severely
2,172.84 30.2 weathered with occasional very severely weathered zones. Well fohated with
4 5.0 (3.0y] (0.7) interlayers of massive zones.
2170 + 60% | 14% a) Abundant parts along foliation @ 30°.
e of b) Occasional joints @ 10°{continued)
2,167.8] 35.2
I 50 900
1 34% | 0%
2165 I
2,162.8] 402
T 5.0 0N 0.0
4 14% | 0%
2160 I
2,157.81 452 21576 454
L 5.0 “4.3)} 2.1 CRYSTALLINE ROCK
155 .+ 86% | 42% Gray biotite gneiss with some gamets. Very slightly weathered to fresh with
2 -+ sverely to moderately sverely weathered zones at 46.8'-47.6, 49.2'-49.9",
-+ 51.4'-51.8', 52.6'-53.1' and 55.4'-55.6".
2,152.81 502 a) Occasional parts on foliation @ 30°.
+ 5.0 @5 135 b) Occasional joints @ 30°.
2150 T 0% | 70% c) Occasional joints @ 10°.
2,147.8] 552
.8 1.8 1.6
2,146.07 57.0 ! . 1(000}0 (89%): 21460 — 57.0
2145 1 B Boring Terminated at Elevation 2,146.0 ft in biotite gneiss.
2140 T o
2135 T "
2130 I =
2125 T [
2120 I =
2115 I '_
2110 I C
2105 I -
2100 I =




% NCDOT GEOTECHNICAL ENGINEERING UNIT b, SHEET
| Ly BORELOG REPORT
PROJECT NO. 33167.1.1  |ID. B-3619 | COUNTY Buncombe | GEOLOGIST Hager, M. M.
SITE DESCRIPTION Approaches to Bridge No. 56 on SR-3439 over Bill Moore Creek v GROUND WTR (ft
BORING NO. B-2 STATION 13+43 OFFSET 74ftRT ALIGNMENT -L- OHR.  NA
COLLAR ELEV. 2,195.0 ft TOTAL DEPTH 27.0 ft NORTHING 663,525 EASTING 913,495 24HR.  NA

NCDOT BORE SINGLE BORELOGS.GPJ NC_DOT.GDT 1/12/09

DRILL MACHINE CME-45C

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

START DATE 05/15/06

COMP. DATE 05/15/06

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELffV ELEV DEE)T H c A/ o SOIL AND ROCK DESCRIPTION
® | @ | @ [ost|ost]ost 25 50 75 1000} NO. |/moll 6 | ELEV.(f) DEPTH (f
2195 .
1 b ] . . GROUND SURFACE 0.0
1 1. ) A . Red sandy silt with rock fragments. 20
2,192.07 3.0 1. . SAPROLITE
4 5 6 5 - o1 . . D Red silty sand with trace of mica and rock
2190 4 e e e e e o e fragments.
1 b sl :
2,187.0] 8.0 L ;
T g8 | & | 10 Lo - )
2185 1 *18
4 RO T R
2,182.07 13.0 oo t :
T 8 | 7 | 13 i i D
2180 I a9 155
+ M-t - SAPROLITE
2177.0 18.0 . :\-\: : - : : T Brown silty sand withsome mica
1T - [ 15| 15 | 24 o ) i
2175 T ?39 N |
2,172.0T 23.0 e o T
2170 T L ) '*ES.'- ARG N - 21704 24.6
-+ — WEATHERED ROCK
2,168.41 26.6 LR P 21684 Weathered rock of gneiss. 26.6
1 100/0.3 100/0.35® i Boring Terminated by Auger Refusal at
T B Elevation 2,168.1 ft on biotite gneiss.
2165 I N
2160 I -
2155 I -
2150 I -_
2145 I »
2140 I "
2135 I -
! 1 -
2130 T "
2125 I =
2120 T o
2115 I i




