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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, 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 INSPECTEC 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 SOl TEST DATA ARE PART OF THE CONTRACT,

R NS NENECN

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 (N-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 CCNDITIONS 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 WNCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

PROJ. REFERENCE NO. (B-4184)
COUNTY MADISON

PROJECT DESCRIPTION

F.A. PROJ. _BRZ-1565(5)

APPROACHES TO BRIDGE NO. 4 ON SR-1565
QVER THE IVY RIVER

INVENTORY

THE BIDDER OR CONTRACTOR iS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN OETAILS 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,

B-4184

®
L4

ID

C202034

[ J
®

T

CONTRAC

STA.10+00.00 -L-
BEGIN T.L.P. PROJECT B-4i84
—
PERSONNEL
\ T B DANEL
(4]
L
EONN C J COFFEY
R D CHLDERS
| STA. 15+73.48 -L-
e | END T.L.P. PROJECT B-4i84
-‘<\ 0”° ] ”
BEGIN BRID g iets] Ry
STA. I3+86.93.00 L 22 N
2 4 \\\\ ©
3 )
) & . v v
7 INVESTIGATED BY_C A DUNNAGAN
. . s CHECKED BY W D FRYE, Jr
SUBMITTED BY___W D FRYE, Jr
DATE MARCH 2006
-~
S
N, o
§N
ini [
%
NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEEC BY THE N. C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS gl' Q‘i”%
DRAwN BY- C A DUNNAGAN 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 ‘.‘ 4&,
. SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE. '%




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK. LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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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

102 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T286, 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 GDOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UN!FURM - 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 1S 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 1S OFTEN REPRESENTED BY A ZONE

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

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.
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.

L
] vene shear TEST
L]

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

EXTREMELY INDURATED

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,
7
VERY STIFF,GRASKTY CLAL ROST WTH ATERGEDOED FRE SAHD LNERSHOAY PLISTE A-7-5 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED %fﬂ{_ﬂ NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
. . - ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN ~ GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION P FINE 70 CORRSE CRATN TENEDUS AND TETATORPHIC Fook TiaT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING *202) (> 357 PASSING *200) ORGANIC. MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 ] a4 (a6 a6l Aa7lag a2 [a4as COMPRESSIBILITY ggEIRC?JCSF{)ALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Typg |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLass. a3 | A6, A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 COASTAL PLAIN | COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD -
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ook — SPY REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOVERY (REC " TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY 10TAL
SHELL BEDS, ETC.
# PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 10 GRANULAR( o Ay MUCK, GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
T e SOILS | ooy | PEAT ORGANIC MATERIAL SOILS SOILS OTHER. MATERIAL RE ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
« 200 18 Mx|35 Mxl35 1x|35 Mxl35 Mxlas e jos 36 Mz My TRACE OF ORGANIC MATTER 2 - 3% 3-8y TRACE 1 1o FRESH ROCK PRESH, CRISTALS SRIGHT. . DIDFI;I;OT"'F LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3- 5% 5 - 124 LITTLE 10 - 20% HORLZONTAL
LIOUID LIT 48 MX]41 MN (40 MX[41 MN 140 MX |41 M 40 MX[41MN| oo T MODERATELY ORGANIC §-1071 12 - 20% SOME 2p - 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 DF THE HORIZONTAL TRACE OF
PLASTIC INDEX 8 Mx NP 1@ MX {18 MX|13 MN {10 MN {18 MX |10 MX{1I MN |31 MN LITTLE OR HIGHLY HIGHLY ORGANIC 0% >28% HIGHLY 357 AND ABGVE (V 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.
GROUP INDEX [] [] [ amx |8 wux|12 mx|ie Mx|no Mx|  MODERATE ORGAN g FAULT - TURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF sous]c GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES REE‘A?&C 70 ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPESSTONE FRAGS.| -\ o | o1 Ty oR cLAYEY SILTY | cLavEy ORGANIC Y _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1) 1 INCH. OPEN JDINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  IGRAVEL,AND |\ | GRAVEL AND SAND SOILS SOILS MATTER v STATIC WATER LEVEL AFTER 24  HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
';;E;t:c St - MDDERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
. EXCELLENT 10 5000 o 10 poor | FAIR TO | poce . 7Py PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA ™Mo GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
a5 A L POOR UNSULT DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O"UUI" SPRING OR SEEP WITH FRESH ROCK. FLODD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
7 T30 . - C THE STREAM.
P1OF_A-7-5 SUBGROUP IS = LL - 30 ;P1 OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ 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  |-EORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGMIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED po— SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SODIL TYPE CONSISTENCY PMTRAT;D;«ARE;IsTENcE CDMPRE%,:;EHSQTR)ENGTH 3????&5285‘;?;?5:1’0&'?‘5) G: m= TEST BORING OESIGNATIONS IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
N-VAL —
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R g
CENERALLY VERY LOOSE <4 SOIL SYMBOL @ auser BoRING SEVS IN STRENGTH TO' STRONG SOIL. IN GRANITDID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME SEREE - © SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS StALL COMPARED 70
CRANULAR LOOSE 410 10 SS - SPLIT SPOON EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 18 TO 30 N/ ARTIFICIAL FILL (AF)OTHER SAMPLE IF_TESTED, YIELDS SPT_N_VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIDNS.
. 0 R
(NON-COHESIVE) VEgsNSENSE 3@ 70 56 THAN ROADWAY EMBANKMENT Q— CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE put | MOTTLED OMDT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
: >50 =~ INFERRED SOIL BOUNDARY SAMPLE v SEV. THE MASS 18 EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <@.25 e} MONITORING WELL 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 270 4 2.5 10 0.58 wp7=rs  INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N VALUES ¢ 100 BPF INTERVENING IMPERVIOUS STRATUM.
o == I
SILT-CLAY “Egﬁ;‘F STIFF ‘é Ig ]35 85 10 1.0 A stﬁzrﬂE?oN 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.
ngggé?tex VERY STIFF 15 10 30 2104 ¥Tres? ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25,025 DIP & DIP DIRECTION OF O ST IDICATOR 6k - CALIFORNIA BEARING ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO 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.
SPT N-VALUE ;
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAF.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 40 8 200 278 . SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM 476 200 042 025 @75 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD Eg"ngﬁhﬁffggsgpg;l Kgp‘fE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cg::ge ;L’LED SILT cLAY AR - AUGER REFUSAL HL - HIGHLY w - MDISTURE CONTENT ODERATELY CaN BE SCRA:C . M x;s OR PICK. GOUGES OR GROGVES 10 @ . TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLDR.) (coB.) ©RJ L) €Ly BT - BORING TERMINATED MED. - MEDIUM Vv - VERY MODERA HED BY KN K. GOLE Vi .25 INCHES DEEP CaN Bl SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT REBULTS FROM FRICTION ALONG A FAULT OR
(CSE. SD.) F_8DJ o ooy MICA. - MICACEOUS D HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST’S PICK. HAND SPECIMENS CAN BE DETACHED P PLANE s
GRAIN MM 305 75 20 025 @o5  0.005 CPT - CONE PENETRATION TEST ~ MOD.- MODERATELY WEA. - WEATHERED BY MODERATE BLOWS. .
SIZE  IN 12 3 CSE. - COARSE NP - NON PLASTIC o UNIT EIGHT MEDIUM CAN BE GROOVED OR GOUGED ©.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
- HARD CAN BE EXCAVATED IN SMALL GHIPS 70 PEICES 1 INGH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC 747 DRY UNIT WEIGHT . A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER, SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
oI VOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN @.1 FOOT PER 6@ 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 SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA CORE FECOVERL (SREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FOSS. ~ FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. -
- SATURATED - ysuaLLY LICUID VERY WET, USUALLY FRAC. - FRACTURED, FRACTURES SLI - SLIGHTLY STRATA ROCK OUALITY DESIGNATION (SROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY
©ATY FROM BELOW THE GROUND WATER TABLE . 3 VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T T O RO S TAETTS HEI A S ThTom =l 1o O CREATER S 3 INCHES DIVIDED BY THE
L | Liouip LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FINGERNAIL. .
P;::i?sc SEMISOLID; REQUIRES DRYING TO TOPSOIL (T6.) - SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.
NG - WET - (W) ATTAIN DPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING ——
PLL - PLASTIC LIMIT . HAMMER TYPE: IERM SPACING 1ERM I BENCH MARK: BM-3 RR SPIKE 12,4° RIGHT OF -BL- STA 22+49.3
DRILL UNITS: ADVANCING TOOLS: VERY THICKLY BEDDED s 4 FEET
OPTIMUM MOISTURE - MOIST - o SOLID; AT OR NEAR OPTIMUM MOISTURE X evtovatic [ mavuAL VERY WIDE MORE THAN 16 FEET THICKLY BEDDED 15 - 4 FEET
om | [ caremrs —i WIDE 3 70 10 FEET ELEVATION: 1908.67 FT
sL_| SHRINKAGE LIMIT ] wosne s MODERATELY CLOSE 170 3 FEET THINLY BEDDED .6 - 1.5 FEET £ : . .
[ & conmmuous FLiHT auser CORE SIZE: CLOSE .15 T0 1 FEET VERY THINLY BEDDED .03 - 0.16 FEET
- DRY - @ R Do WATER TO ' VERY CLOSE LESS THAN @.6 FEET THICKLY LAMINATED 2.005 - 0.3 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 m 8'HOLLOW AUGERS D'B i THINLY LAMINATED < 0.008 FEET
PLASTICITY D CME-45C HARD FACED FINGER BITS D_N INDURATION
PLASTICITY INDEX D) oRY STRENGTH O FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC -5 VERY LOW X cre-ss0 [ FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
LOW PLASTICITY 6-15 suelm 7 casive [ w/ eovancer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM 0
PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGSER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH U 0 % HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG,-CARB. 3
COLOR (] SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[ core & DIFFICULT TO BREAK WITH HAMMER,
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STATE or NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett
GOVERNOR ' SECRETARY
March 2006

STATE PROJECT: 33531.1.1 (B-4184)
COUNTY: Madison
DESCRIPTION:  Approaches to Bridge No. 4 on SR-1565 over the Ivy River

SUBJECT: Geotechnical Report- Inventory

PROJECT DESCRIPTION

This project is located in southeast Madison County, approximately 0.5 mile from the Buncombe County
line. The project will involve the relocation of the approaches to a proposed bridge. The new centerline
is to be approximately 400 feet upstream of the existing bridge. The (limited) subsurface investigation
was undertaken using a CME-550 drill machine. Borings were advanced using 8-inch hollow stem
augers. Standard Penetration Tests were performed at intervals of 5.0 feet. Soil samples were collected
and submitted to the Materials and Tests Unit for laboratory analysis.

The following survey lines were investigated.

Line , Station

-L- ‘ 10+00.00 to 20+00.00
-Y1- ~ 10+00.00 to 15+12.35
-Y2- - 10+00.00 to 12+66.58

-Y3- ‘ 10+00.00 to 11+85.30

PHYSIOGRAPHY AND GEOLOGY

The terrain surrounding this pI’OJeC'( is very steep and mountamous The pro;ect comdor itself ranges
from flat to moderately rolling.

Rock is exposed in the existing cuts and the bed of Gabriels Creek bordering —Y3-. Rock is also exposed
as outcrops in the hillside north of, and parallel to, SR-1559 (Lower Gabriels Creek Rd.). The rock is a

e

dark gray to black biotite-amphibolite gneiss. It is massive to weakly foliated.

GROUNDWATER
In the lowland areas, floodplain areas bordering the Ivy River, static groundwater can be expected at

about the same elevation as the river’s surface. In the upland areas between —L- Stations 17+00 and
18+00, groundwater can be expected 17.0 to 20.0 feet below ground surface.

AREAS OF SPECIAL GEOTECHNICAL INTEREST

1) Hard Rock: The following areas have hard rock above or within 6.0 feet of proposed grade.

Line Station
-L- 17+00.00 to 20+00.00
-Y3- 10+00.00 to 11+85.30

2) Groundwater: The following boring locations had groundwater above or within 6.0 feet of
proposed grade.

Line Station
-L- : 17+40.00, 42.0° LT
-L- ' 18+00.00, 70.0’°RT

The second boring location was wet at the bottom of the hole immediately after boring. Had it not caved

-in, it would probably have had measurable static groundwater.

GEOTECHNICAL DESCRIPTIVE ANALYSIS

Most of this project is

straightforward. The main focus of the subsurface 1nvest1gat10n was the cut section in the approximate —
L- Station interval from 17+00 to 19+00. This concern was based on the rock outcrops exposed naturally
in the hillside, and in the existing cut slopes. Therefore, only two borings were advanced on this project;
both within the aforementioned proposed cut. The remainder of the project was evaluated by field
reconnaissance. For descriptive purposes, the project will be broken into four segments based on
construction constraints.

Segment I: 10+00 to 13+20

The first 300 feet of the project is project is in proposed cut on the right and fill on the left. The proposed
cut is relatively shallow, being less than 10.0 feet as measured at the ditchline. The fill will be ‘
approximately 5.0 feet or less as measured at the shoulder point. The soils involved with this portion of
the project are orange-brown sandy silt with clay.It is probably residual, possibly colluvium.




Segment II: 13+20 to 13+85 o /
- From the intersection of SR-1564 and SR-1564 to the begmnmg of the proposed bridge, alluv1um will S
underlay the fill. This material consists of brown silty sand with occasional gravel.

Segment I1I: 15+60 to 16+90 |

From the end of the proposed bridge at —L- Station 15+60 to approximate Station 16+90, alluvium will
underlay the proposed fill. On this side of the river the material consists of brown sandy silt with some
clay.

Segment IV: 16+90 to 20+00

Form approximate —L- Station 16+90 to the end of the project, a cut section will be needed. Along this

ridge, colluvium is present at the surface. This deposit consists of silty sand and gravel, and extends to
approximately 2.5 feet. Saprolite is present under the colluvium. This horizon is comprised of about 5.0

feet of dense silty sand with a trace of mica. The saprolite gradually grades into weathered rock over the

next 5.0 to 7.0 feet. Both borings refused on rock. The boring 42.0 feet left of —L- Station 17+40 refused B
onrock at 21.6 feet (el 1899.7). Static groundwater was measured at 17.0 feet (el 1904.3). The boring
70.0 feet right of -L- Station 18+00 refused on rock at 16.5 feet (el 1921.9) Although no groundwater

was present after 24.0 hours (the borehole caved at 13.0 feet), the bottom of the hole was wet

immediately after drilling. This suggests that static groundwater is probably close to 16.0 feet

(el 1922.4 +/-)

Respectfully submitted,

i

Charles A. Dunnagan, LG
Project Geologist



Volumes in Cubic Yards

RD10S01C

. 2 B
PROJECT: B-4184 ~COUNTY: MADISON DATE: 10/16/2008 COMPILED BY: PBS&J (V. SCHAAR) 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. ) 15%
L 10+00 | L 13+88.00 857 857 292 292 336 521 521
L 15+48.00 | L 15+73.48 o 147 147 169 169
Y110+50 | Y1 15+00 903 903 ] 903 903
Y2 11+00 | Y2 16+50 112 112 676 676 777 665 ,
Loss due to Clearing -500 -500 -500 -500
& Grubbing
I
Waste in Lieu of Borrow 834 -834 -834
Project Totals 1372 1372 1115 1115 1282 90
Grand Total 1372 1372 1115 1115 1282 90
SAY 1400
Estimated Undercut 20

Approximate quantities only. Fine grading,
clearing and grubbing, unclassified excavation,
removal of existing pavement, and breaking of
existing pavement will be paid for at the lump sum

* 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.

balance_card_final_101608.xls : Balance Card

10/20/2008 8:02 AM



PROJECT REFERENCE NO.| SHEET

33531.1.1 (B-4184)
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