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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPQSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS. ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEQTECHNICAL ENGINEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SO 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 (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 CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE. OR 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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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R 52078 2

SOIL

DESCRIPTION

GRADATION

ROCK_DESCRIPTION

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

10@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION [S BASEQ ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTQ CLASSIFICATION, AND GTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

Wi

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

POORLY GRADED)
GAP-GRADED_- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

WELL_GRADED.
UNJFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPGON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS,

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK,

THE ANGULARITY OR ROUNONESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,

ROCK S 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,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE,

CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

DIP_- THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL.

DIP DIRECTION (BIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

FORMATION (FM.} - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

THE FIELD.
JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS GCCURRED.

LEOGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
1TS LATERAL EXTENT,

LENS - A BODY OF SOIL OR ROCK THAT THINS GUT IN ONE OR MORE DIRECTIONS.
MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF &N
INTERVENING IMPERVIQUS STRATUM,

RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK QUALITY DESIGNATION (RGD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TG OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.} - RESIQUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
PARENT ROCK.

SILL_- AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
SLIP PLANE.

STANDARD PENETRATION TEST (PENETRATION RESISTANCE!(SPT) - NUMBER OF BLOWS (N OR BPF)OF

A 14@ LB, HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
A 2 INCH QUTSIOE DIAMETER SPLIT SPOON SAMPLER., SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
THAN @.1 FOOT PER 6@ BLOWS.

STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY

TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE,

TOPSQIL (T5,) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,

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.

¥ SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 180
VERY STIFF.GRASUTY CLAY. MOIST WITH IWTERBEODED FIKE SMND LAERS.HIGHLY PUISTE. A-7-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. ROCK. G BoOe pek L MaTERIA
SOIL _LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLINE FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
™ GRANULAR MATERIAL ILT-CLAY MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELOSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS WOULD YIELD SPT REFUSAL IF TESTED. RGCK TYPE INCLUDES GRANITE,
GENERAL ERIALS B ROCK (CR)
CLASS, (< 35% PASSING *200) ¢> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
y FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a-3] a-2 a-afa5fa6] A7l a8z [A-a,85 COMPRESSIBILITY O R STALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. a-2-5la-2-6a-2-7 2]l a3 [ A-647 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE., SLATE, SANDSTONE, ETC.
55 s AN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SYMBOL e SO HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ (ScEgIMENTARY ROCK I : T SPT REFUSAL. TRucx TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
" PASSING siLT- PERCENTAGE OF MATERIAL 7 T e
10 GRANULAR! MUCK, GRANULAR SILT - CLAY
« 40 S01LS g;?:s PEAT ORGANIC MATERIAL SOILS SOILS THER MATERIA FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
* 200 16 x| 35 Mx|35 Mx|35 Mx35 Mx| 35 M |36 |36 MNj36 MM zmc& o;m o::;acm:‘\:?ggsn g : g; g - ?2,/ I?:rcfs 1 ; R %_y ROCK FRESH, CRYSTALS BRIGHT. 3
LIS LIMIT @ mx|at o 1o v ot oy Jag v far oo x| son s witn MODERATELY ORGANIC §-102 12 - 207 P 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INDEX € Mx NP 118 Mx [18 Mx Ji1 MR {11 MN 18 MX {18 MXJLLMN [ ILMN LITTLE OR HIGHLY HIGHLY ORGANIC 0% >20% HIGHLY 35% AND ABOVE v SLLy CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
GROUP INDEX [] ] [] 8 Mx |12 Mx|16 MX[No Mx|  MODERATE ORGANI
AL AMOUNTS OF SoILS c GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO
USUAL TYPESISTONE FRAGS.I. . | oy 1y or cLavEY SILTY | CLAVEY ORGANIC __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1) 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR  GRAVEL, M0 || So e Tl s oD | sois | sos MATTER STATIC WATER LEVEL aFTeR 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
nnre:?.: SAND Yy _— MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
i EXCELLENT TO GOOD cair o poor | PR 0 | pooe uvureme| L2 e e Ll o GO SO DL MR BL0wS D SHONS SiCMIEICAT L0 oF STRENGTH as CompARED
POOR
SUBGRADE WITH FRESH ROCK,
O~ SPRING OR SEEP .
PIOF A-7-5 SUBGROUP IS = LL - 30 :PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ 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
RANGE OF STANDARD RANGE OF UNCONFINED pos (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK" SOUND WHEN STRUCK.
PRIMARY SOIL TYPE mggzgl‘;fgfch PENETRATION RESISTENCE | COMPRESSIVE_ STRENGTH S?:g":;‘uﬂ;igm&% N(RE’ G roa TEST BORING —Q 3,55;022“‘”“ IF_IESTED, WOULD YIELD SPT REFUSAL
(N-VALUE) (TONS/F2_) SEVERE ALL ROCK EXCEPT OUARTZ DISCOLOREG OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING OO~ st N-valtE | (sev IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED TO SOME
GRANULAR LOOSE 410 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 18 10 308 N/a ARTIFICIAL FILL (AF) OTHER {:} CORE BORING SPT REFUSAL IF_TESTED, YIELOS SPT N VALUES > 100 BPF
(NON-COHESIVE) VEgsNES)ENSE 30 70 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
58 — "™  MONITORING WELL v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
e INFERRED SOIL BOUNDARY
VERY SOFT @ <0.25 REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 A DEGREE SUCH THAT ONLY MINOR
GENERALLY SOFT - f :o 4 0.25 10 0.50 =7 INFERRED ROCK LINE A PlE%OMETfR VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F_TESTED, YIELDS SPT N VALUES < 188 BPF
SILT-CLAY Mzg%l:‘:s 1 . 13 fs 0.5 10 1.0 INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
MATERIAL 1102 ¥ rea® ALLUVIAL SOIL BOUNDARY O SLOPE INDICATOR SCATTEREQ CONCENTRATIONS, QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 15 70 38 2710 4 INSTALLATION ALSO AN EXAMPLE
HARD >38 > 250025 DIP & DIP DIRECTION OF -
ROCK STRUCTURES CONE PENETROMETER TEST ROCK HARDNESS
TEXTURE_OR_GRAIN SIZE a
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STO. SIEVE SIZE 4 10 @ 60 200 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
OPENING tMM) 476 208 842 025 0075 0.053 ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
VIATI TO DETACH HAND SPECIMEN,
BOULOER coBBLE GRAVEL Connse e siLT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST :
BLOR COBY R N S Sl L) BT - BORING TERMINATED MICA, - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE
. S0. . oL oAy MOD, - MODERATELY Y~ ONIT MEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE OETACHED
GRAIN MM 385 s 20 @25 ges  o.e05 CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT B8Y MODERATE BLOWS.
SIzE N 12 3 CSE. - COARSE ORG. - ORGANIC MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
— DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE._ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
pre— RSO& EMOISTURFE E?SR‘EELA1 ION OF TERMS DPT ~ DYNAMIC PENETRATION TEST SAP. - SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK.
eI e GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIG SD. - SAND, SANDY S5 - SPLIT SPOON soFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SL.- SILT,SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF 4 PICK POINT, SMALL, THIN
FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE.
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY
15AT.) FROM BELOW THE GROUND WATER TABLE FRAC, - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | ygry CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
L 4 LIGUID LIMIT FRAGS, - FRAGMENTS # - MOISTURE CONTENT CBR - ‘;Q}TlfooRNlﬁ BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC HL - HIGHLY v - VERY FINGERNAIL.
SEMISOLID; REQUIRES ORYING TO
rance - VET - o0 SEMISOL10: REQUIRES DRYIN EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
el L PrasTic LMt TERM THICKNESS
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING
VERY WiOE MORE THAN 18 FEET VERY THICKLY BEODED > 4 FEET
oM_L OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE O] cer as auToMATIC  [] MaNuAL WIDE 310 10 FEET THICKLY BEDDED 15 - 4 FEET
su LM [ mosie e - MODERATELY CLOSE 170 3 FEET THINLY BEODED 0.16 - 15 FEET
- [C] e continuous FLicHT Aucer CLOSE .16 TO 1 FEET VERY THINLY BEDDED .03 - 0.16 FEET
R REGUIRES ADDITIONAL WATER TO O CORE SIZE: oS ele To v FEET Tl e s aiid
ATTAIN OPTIMUM MOISTURE BK-51 &' HOLLOW AUGERS ) THINLY LAMINATEQ < 8.008 FEET
PLASTICITY [0 ce-asc [C] wero Facen Fincer erts INDURATION
ASTICITY TNDEX 1 p—— [ ronc-caaioe iscers FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC -5 VERY LOW CME-550 FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT casiNG || s apvancer TR GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 16-25 MEDIUM . :
Hioh PLRSTICITY e MORE HIGH (O] eortasLE HoisT TRICONE _3 STEEL TEETH [Z] rost HoLe oiceer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
0 ] evo aveer BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE __ * TUNG.-CARB.
COLOR CME-55 ——— D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
CORE BIT D DIFFICULT TO BREAK WITH HAMMER,

[

BENCH MARK:

BM #12, STA, 1+32.78,15.62° RT, -Y6- ELEVATION: 2095.67 FT.

VANE SHEAR TEST

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS,

EXTREMELY INDURATED

NOTES:
FIAD - FILLED-IN AFTER DRILLING

REVISED 09/23/09




April 20, 2011

Mr. Ray Elliot, P.E.

TGS Engineers
804-C North Lafayette Street, Suite 141
Shelby, NC 28150
Re: Geotechnical Subsurface Exploration Report
Project No.: R 5207B
County: Henderson County
Description: Bridge # 22 over Byers Creek on SR 1006 (Howard Gap Road)

And approximately 450 feet of new roadway alignments
Falcon Proj. No.: G11005.00

Dear Mr. Elliot:

As authorized, Falcon Engineering, Inc. (Falcon) has revised the draft geotechnical subsurface
exploration report completed by Tierra, Inc. (Tierra), dated December 18, 2006 in accordance with
the current NCDOT geotechnical report guidelines for Bridge # 22 over Byers Creek on SR 1006
(Howard Gap Road) in Henderson County, North Carolina. The purpose of this report is to present
subsurface conditions and foundation design recommendations for the planned structure. Field
and laboratory test results, site and boring location plans, and profiles depicting subsurface
conditions may be found in this report.

PROJECT DESCRIPTION

The road in the vicinity of Byers Creek will be realigned southwards with a new bridge located
approximately 40 feet south of the existing bridge over Byers Creek. The new alignments on each
side of the proposed bridge structure are to be merged to the existing roadway (SR 1006) at a
distance of an approximately 200 feet each from its end bents.

The proposed replacement structure is to be located approximately 40 feet downstream of the
existing bridge, consisting of a single span, two bent bridge with the proposed bridge length of an
approximately 57 feet. The structure is planned to be located between Station 243+57.4 and
Station 244+14.6, and have a skew angle of 75°. The bridge width is 39 feet. The bottom of the
end bent caps at both end bents will be at elevation near 2,086 feet, based on North American
Vertical Datum, 1988 (NAVD), and the finished grade of the structure will be at or near the exiting
grade. Hydraulic scour information was not provided at the time of preparing this report.

Based on the standard loads provided by NCDOT for 60 feet long, 39 feet wide, single span low
impact bridge, the factored design load for end piles is 81 Tons/pile. Each end bent will consist of
a single row of 7 vertical piles spaced at 7 feet at center-to-center. End bent piles will not carry any
lateral load.

www.FalconEngineers.com
Engineering | Inspection | Testing | Agency CM
1210 Trinity Road, Suite 110 | Raleigh, North Carolina 27607 | T919.871.0800 | F 919.871.0803

If any of the above information is incorrect or has changed, please inform Falcon so that we may
amend the recommendations presented in this report if appropriate.

SITE DESCRIPTION/GEOLOGY

The proposed project site is located along SR 1006 (Howard Gap Road), approximately two (2)
miles south of Fletcher in Henderson County, North Carolina. Existing crossing is a single span
bridge supported by vertical abutment walls and wingwalls. The area has a generally rolling
terrain with a relatively well developed flood plain and some channel alteration. In general, the
surrounding area is residential in use. It is estimated that the floodplain is approximately 70 feet
wide at the bridge site. The site area, surrounding the existing bridge structure, consists of standing
water and areas covered with grass, bushes and trees. Byers Creek are part of the French Broad
River Basin. The French Broad River is approximately 5 miles west of Howard Gap Road.

According to The Geologic Map of North Carolina (1985), the project site is located within the
Inner Piedmont Physiographic Province, just east of the Brevard Fault Zone. Fletcher and
Swainville lie within the Chauga Belt. Specifically, the rock consists of the Swain Gneiss
Formation (Chg). Rocks of this group are typically granodioritic and inequigranular gneisses.
Materials encountered at these sites were classified as mica gneisses.

FIELD INVESTIGATION

The subsurface exploration consisted of performing four (4) soil test borings at each side of the
proposed end bents and two (2) soil test borings along the proposed new roadway alignment at
approximately 100 feet each from end bents of the proposed bridge. Borings were performed with
a CME 550 drill rig with an auto hammer using hollow stem augers. Standard Penetration Tests
(SPT) and soil sampling were performed in general accordance with American Association of
State Highway Transportation Officials (AASHTO T-206-87). The borings for the proposed
structure were advanced to depths ranging from 19.8 to 44.5 feet below existing grade and for the
proposed detour to depths ranging from 10 to 20 feet below existing grade.

Groundwater measurement readings were taken within each borehole with a weighted 100-foot
measuring tape from a reference location at the top of each boring. Readings were recorded
immediately after boring termination and after a 24-hour waiting period. Ground surface
elevations for the test borings were approximated from the surveyed topographic information
provided.

In addition to our subsurface investigation, a visual scour evaluation was performed along the
channel and banks of Byers Creek and is included in this report.

SUBSURFACE AND GROUNDWATER CONDITIONS - BRIDGE

Subsurface soils encountered along the proposed replacement bridge alignment typically consist of
roadway embankment, alluvial deposits, residual, weathered rock and crystalline rock.

Soils beneath End Bent 1 typically consist of alluvial deposits underlain by residual soils, followed
by weathered rock. A thin layer of rootmat approximately 2 inch thick was encountered at EB1B.
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Alluvial deposits were encountered at elevations of 2,089.8 feet, NAVD, to 2,089 feet, NAVD,
extending to elevations ranging from 2,083.5 feet, NAVD, to 2,082.8 feet, NAVD, and consist of
very loose to medium dense silty sand and sand with gravel (A-2-4 and A-1-b), and soft sandy silt
(A-4). Residual soils were encountered below the alluvial deposits, extending to elevations
ranging from 2,079.5 to 2,077 feet, NAVD, and consist of medium dense silty sand (A-2-4).
Weathered rock was encountered below the residual soils, extending to the boring termination
depths. A thin layer of residual soil (4 feet thick) consisting of medium stiff sandy silt (A-4) was
imbedded within weathered rock at EB1B at elevations between 2,068 feet, NAVD, and 2,064
feet, NAVD.

Soils beneath End Bent 2 typically consist of roadway embankment, alluvial deposits and residual
soils underlain by weathered rock. A thin layer of rootmat approximately two (2) inch thick was
encountered at BE2A and approximately two (2) inch thick pavement at EB2B. Roadway
embankment soils were encountered at an elevation of 2,089.9 feet, NAVD, extending to
elevations ranging from 2,087 feet, NAVD, to 2,084.5 feet, NAVD, and consist of medium stiff
sandy/clayey silt and sandy clay with gravel (A-4 and A-6). Alluvial deposits one (1) foot thick
were encountered below the roadway embankment and consist of loose to medium dense silty sand
and sand with gravel (A-2-4 and A-1-b). Residual soils were encountered below the alluvial
deposits at elevations of 2,086 feet, NAVD, to 2,083.5 feet, NAVD, extending to elevations
ranging from 2,066 to 2,062 feet, NAVD, and consist of medium dense to very dense silty sand
and sand (A-2-4, A-1-b), and stiff sandy silt (A-4). Weathered rock was encountered below the
residual soils, extending to the boring termination depths. A thin layer of residual soil (5 feet
thick) consisting of dense silty sand (A-2-4) was imbedded within weathered rock at EB2B at
elevations between 2,051 feet, NAVD, and 2,046 feet, NAVD.

Groundwater elevations measured after 24 hours ranged from 2084.4 to 2,083.5 feet, NAVD.

SUBSURFACE AND GROUNDWATER CONDITIONS - ROADWAY

Subsurface soils encountered along the proposed detour alignment typically consist of fill
materials, alluvial deposits and residual soils.

Soils encountered at boring S3-B1 consist of alluvial deposit underlain by residual soils. The
alluvial deposit consists of approximately 6.5 feet of medium stiff sandy silt (A-4). Below this
alluvial deposit, the residual soils was encountered at an elevation of approximately 2,083.5 feet,
NAVD, extending to a boring termination elevation of 2080 feet , NAVD, and consist of medium
dense silty sand and sand (A-1-b and A-2-4).

Soils encountered at boring S3-B2 consist of fill and alluvial deposits underlain by residual soils.
The fill material consists of approximately 7.0 feet of soft to medium stiff silty clay (A-6). The
alluvial deposits were encountered below the fill at an elevation of approximately 2088 feet and
consist of loose gravelly sand (A-1-a) and soft sandy silty (A-4). Below the alluvial deposits, the
residual soils were encountered at an elevation of approximately 2,084 feet, NAVD, extending to a
boring termination elevation of 2097 feet, NAVD, and consist of very loose silty sand (A-2-4) and
stiff silt (A-4).

Groundwater elevation in boring S3-B2 was 2,089 feet, NAVD. Groundwater was not encountered
in boring S3-B1 after 24 hours.
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LABORATORY TESTING

Representative split-spoon samples were selected from soil test borings to verify visual field
classification and determine soil index properties. A total of thirteen (13) split-spoon samples
were analyzed in our laboratory for natural moisture determination, Atterberg limits, and grain size
analysis; nine (9) samples for replacement bridge and four (4) samples for new roadway
alignments. Representative channel and bank samples were analyzed for grain size distribution.

AASHTO T-88-00 (As Modified) “Particle Size Analysis of Soil”

AASHTO T-89-02 (As Modified) “Determining the Liquid Limits of Soil”
AASHTO T-90-00 “Determining the Plastic Limit and Plasticity of Soils”
AASHTO T-265-93 “Laboratory Determination of Moisture Content of Soils”

The results of the laboratory testing are presented in AASHTO Soil Classification and Gradation
Sheet attached.

CONCLUSIONS

Based on our subsurface investigation, the subsurface conditions at the bridge site consist of very
loose to very dense sandy soils (A-1-b, and A-2-4) and very soft to stiff sandy clay and sandy silt
(A-6 and A-4), underlain by weathered rock. Specifically End Bent 1 encountered weathered rock
at shallow depths (9.5 feet to 13 feet deep). Considering the bottom of cap elevations provided
and depths to weathered rock, deep foundation are anticipated for the bridge structure. Due to the
presence of shallow weathered rock, pile excavation is anticipated for End Bent 1.

FOUNDATION RECOMMENDATIONS

HP12X53 piles are proposed at the end bents. The foundation recommendations presented below
are based on the strength limit state.

The end bent piles will be driven to weathered rock where they are likely to refuse. The end bent
piles will develop a factored resistance of 81 Tons per pile, bearing on bedrock. A resistance factor
of 0.6 may be applied to evaluate the driving resistance of the piles, assuming they are driven to
rock. The piles will be spaced at 7 feet inches on center. Therefore, the group axial capacity of the
piles will be the sum of the individual capacities of the piles in a row. For more information, refer
to the attached “Summary of Foundation Recommendations”.

Temporary excavation or shoring system may be necessary during construction of end bent caps.
The design and implementation of temporary slopes or shoring system is the responsibility of the
contractor. Backfill behind the end bent caps shall be replaced in accordance with NCDOT
Specifications.

From the information provided, we understand the proposed final grade is to be at or near existing
grade with minimal fill. Therefore long term settlement is not anticipated to occur. Provided that
the embankments are constructed in accordance with NCDOT Specifications and suitable slope
protection measures are incorporated, the slopes may be reconstructed at 1.5H:1V as planned.
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CLOSURE

Recommendations and evaluations provided by Falcon are based on the draft report prepared by
Tierra, Inc. dated December 18, 2006. Modifications of our recommendations and evaluations may
be required if there are changes to the design or location of the structure. Recommendations in this
report are based on data obtained from soil borings. The nature and extent of variations between
borings may not become evident until construction.

Our professional services for this project have been performed in accordance with generally
accepted engineering practices. No other warranty, expressed or implied, is made. Falcon
appreciates this opportunity to have provided you with geotechnical engineering services for this
project. If you have any questions regarding this report, please contact our office.

Sincerely,
FALCON ENGINEERING, INC.
7 oM
Jeremy R, Hamm Mahalingam Bahiradhan (Bahi), P.E.
Staff Professional Senior Geotechnical Project Manager
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FOUNDATION RECOMMENDATIONS

WBS # DESCRIPTION Br. # 22 over Byers Creek on SR 1006
T.LP. NO. R 5207B
COUNTY Henderson
STATION  243+57.4 to 244+14.6 -L- seaL iy,
' Spaw BARG Yy,
R L u b8 ¢ A, 2
S esbig %
T @ SEAL FL Z
INITIALS DATE e 036072 @ggg
=% & TS
DESIGN | 1H | 022811 2%, oS
%‘:@éﬁ@" Sy A
CHECK | MB | 0422011 gy ”"”W \
APPROVAL R Vo bU\\OO
FOUNDATION | FACTORED MISCELLANEOUS
TATION
BENT STATIO TYPE RESISTANCE DETAILS
Cap on Bottom of Cap El. = 2086 ft +/- NAVD
END up 1"2x53 Tip EL. No Higher Than = 2076 ft +/- NAVD
243+57.4 -L- . 81 tons/pile Length of Pile = 15 ft
BENT 1 Steel Piles .
w/ Points Number of Piles =7
Pile Spacing = 7 feet
Cap on Bottom of Cap El. = 2086 ft +/- NAVD
END HP 12X53 . Length of Pile =30 ft
+14.6 -L-
BENT 2 204+14.6 -1 Steel Piles 81 tons/pile Number of Piles =7
w/ Points Pile Spacing = 7 feet

FOUNDATION RECOMMENDATION NOTES ON PLANS

1. Drive piles at End Bents No. 1 and 2 to a required driving resistance of 135 tons per pile. A resistance factor of

0.6 is applied.

2. The factored resistance for piles at End Bents 1 and 2 is 81 tons per pile.
3. Steel pile tips are required for H piles at End Bents 1 & 2. See Section 450 of the NCDOT Standard

Specifications.

4. For Piles, See Special Provisions attached in Appendix A.
5. Install piles at End Bent 1 to a tip elevation no higher than 2076 feet, NAVD.

FOUNDATION RECOMMENDATION COMMENTS

1. 1.5:1 (H:V) end bent slopes with proper slope protection are ok.
2. No waiting period required.

BEARING PILE PAY ITEM QUANTITIES

Sheet 6

WBS ELEMENT 0 DATE  2/28/2011
TIP NO. R 5207B DESIGNED BY JH
COUNTY Henderson CHECKED BY MB
STATION 243+57.4 to 244+14.6 -L-
DESCRIPTION Br. # 22 over Byers Creek on SR 1006
NUMBER OF BENTS WITH PILES
NUMBER OF PILES PER BENT Only required for "Pile
NUMBER OF END BENTS WITH PILES Excavation" Pay Items.
NUMBER OF PILES PER END BENT
BEARING PILE PAY ITEMS
PILE
PIPE STEEL EXCAVATION
PILE PILE PILE (per linear ft/m)] PDA PDA
BENT # OR PLATES [POINTS|REDRIVES] IN |NOT IN|TESTING*| ASSISTANCE*
END BENT # ](yes/no/maybe)j (ves/no) | (per each) | SOIL | SOIL | (per each) (per each)
EB1 yes
EB2 yes
TOTALS 0 0 0 0 0

——— » m
* IfPDA testing is required at a specific bent or end bent with a Note on Plans, show "PDA Testing" and "PDA Assistance

pay items per that specific bent or end bent. If PDA testing may be required or is required for multiple bents or end bents
with a Note on Plans, show "PDA Testing" and "PDA Assistance” pay items as a total per structure only (do not show per

bent or end bent).

Notes:
Blanks or "no" represent

quantity of zero.

If pipe pile plates are required or may be required, Structure Design should determine the pay item quantity, "Pipe Pile Plates"
equal to the number of pipe piles per bent or end bent.

If pile points are required, Structure Design should determine the pay itern quantity, "Steel Pile Points" equal to the number of
steel piles per bent or end bent.
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PROJECTNO. G1100500  |ID. R5207B | COUNTY HENDERSON | GEOLOGIST C.BRUINSMA

SITE DESCRIPTION BRIDGE NO. 22 OVER BYERS CREEK ON SR 1006 (HOWARD GAP ROAD) GROUND WTR (ft)
BORING NO. EB1A STATION 243+46 OFFSET 15fLT ALIGNMENT -L- OHR. 65
COLLAR ELEV. 2,089.0 ft TOTAL DEPTH 198t NORTHING N/A EASTING N/A 24HR. 50

PROJECT NO. G11005.00 ID. R5207B COUNTY HENDERSON GEOLOGIST C. BRUINSMA

SITE DESCRIPTION BRIDGE NO. 22 OVER BYERS CREEK ON SR 1006 (HOWARD GAP ROAD) GROUND WTR (ft)
BORING NO. EB1B STATION 243+54 OFFSET 156 ftRT ALIGNMENT -L- 0 HR. 5.7
COLLARELEV. 2,090.0 ft TOTAL DEPTH 29.3 ft NORTHING N/A EASTING N/A 24 HR. 5.6

DRILL MACHINE CME 550

DRILL METHOD HSA

HAMMER TYPE Automatic

DRILL MACHINE CME 550

DRILL METHOD HSA

HAMMER TYPE Automatic

DRILLER N/A START DATE 10/16/06 COMP. DATE 10/16/06 | SURFACE WATER DEPTH N/A DRILLER N/A START DATE 10/16/06 COMP. DATE 10/16/06 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬂE)V ELEV DE(g)T” cou 00 \/ o SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV D[:Zg)TH o 2 5 ) SOIL AND ROCK DESCRIPTION
(f) 0.5f | 0.5ft | 0.5 | |0 25 50 75 NO. /Mol 6| Eev.ay DEPTH (1) (ft) 0.5ft | 0.5t | 0.5¢ : A 75 100{ | No. | /Mol 6
2090 2090 2,090.0 GROUND SURFACE 0.0
T —2,089.0 GROUND SURFACE 0.0) 208001 10 | D -089.8 ALLUVIAL 0.2]
208801 10 | ALLUVIAL 1 2 1 1 2 - . - 882 ROOTMAT /
1 2 112 +3 sl M LIGHT BROWN, VALQ%OSE, SILTY SAND /___g_g_ 2 0BEEL 35 T ALLUVIAL
208551 35 R \ (A-2-4) — ¥ 3 I s SS3 BROWN, SOFT, SANDY SILT (A-4)
2085 =d T < lw ALLOVIAL 2085 1 o
+ (N cee - BROWN, SOFT, SANDY SILT (A-4) 55 208401 6.0 N :
208301 60 B I \VZ ALLUVIAL I 3|7 |13 e - SS-4 ALLUVIAL 72
1 L I LGN BN BROWN, V. LOOSE: SILTY SAND (A-2-4) | 208157 85 CoAl TAN, MED. D e o
2080 (208054 85 o 1t R Bt~ 3 RESIDUAL 2080 I (R S 24 RESIDUAL
T - D g % GRAY AND WHITE, MED. DENSE, SILTY T N R GRAY, WHTE AND TAN, MED. DENSE
1 g:/; SAND (A;f{ék S‘;\!:f%lﬂc + T~ SILTY SAND (A-2-4) SAPROLITIC 450
1 v 207657 135 R et S WEATHERED ROCK )
2075 [ 20755 135 =2 LIGHT GRAY AND WHITE, GNEISS 2076 1 59 [41/0.4 oS GRAY AND WHITE, GNEISS
32 | 62 |38/3 7
I - 100/0.8 ?i 1 o
T 5[47 2,071.5T 185 o5 '6‘/ ‘2¢
2,070.51T 185 7 + A - 60/0.
2070 T 42 | 53 |47/3 ® fé/; 2,069.2 ‘ 108] 2220 T
T 100/0.8 i Boring Terminated at Elevation 2,069.2 ft IN T T I s 22,0
T i WR: GNEISS T I P R RESIDUAL
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NCDOT BORE DOUBLE NCDOT 06-021 BR. #22, BYERS CT.GPJ NC_DOT.GDT 4/21/11

PROJECT NO. G11005.00 l ID. R5207B ' COUNTY HENDERSON I GEOLOGIST C. BRUINSMA PROJECT NO. G11005.00 ID. R5207B I COUNTY HENDERSON I GEOLOGIST C. BRUINSMA
SITE DESCRIPTION BRIDGE NO. 22 OVER BYERS CREEK ON SR 1006 (HOWARD GAP ROAD) GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 22 OVER BYERS CREEK ON SR 1006 (HOWARD GAP ROAD) GROUND WTR (ft)
BORING NO. EB2A STATION 244+15 OFFSET 20ftLT ALIGNMENT -L- 0 HR. 6.0 | | BORING NO. EB2B STATION 244425 OFFSET 18 ftRT ALIGNMENT -L- 0 HR. 3.0
COLLAR ELEV. 2,090.0ft TOTAL DEPTH 33.8ft NORTHING N/A EASTING N/A 24 HR. 6.5| | COLLARELEV. 2,089.0ft TOTAL DEPTH 44.51t NORTHING N/A EASTING N/A 24 HR. FIAD
DRILL MACHINE CME 550 DRILL METHOD HSA HAMMER TYPE Automatic DRILL MACHINE CME 550 DRILL METHOD HSA HAMMER TYPE Automatic
DRILLER N/A START DATE 10/16/06 COMP. DATE 10/16/06 ISURFACE WATER DEPTH N/A DRILLER N/A START DATE 10/16/06 COMP. DATE 10/16/06 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez-ff)‘/ ELEV DE(';;H " . 100 v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DFZ%T“ o ) o0 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.51t | 0.5ft 0 2|5 i '5 NO. MOl G ELEV. (ft) DEPTH ()| (f[) 0.5ft | 0.5ft | 0.5ft |5 5|0 7‘5 100 NO. MOl G
2090 2,090.0 GROUND SURFACE 0.0f | 2090 R L.
2,089.01 10 T 3,089 | ROOTMAT o1 ! GROUND SURFACE
4 71413 5\7 - ROADWAY EMBANKMENT 208801 10 | I P I A ROADWAY EMBANKMENT
208657 35 N\ 20875 BROWN, MED. STIFF, SANDY CLAYEY —38 1 2123 *5. o e EE IR =0 R BN N BITUMINOUS CONCRETE o
2085 T 41617 wis $S-6 —\ SILT (A4) = | 2085 | 2.085.5F 35 R R IRTRI P VBN 20860 ROADWAY EMBANKMENT 3.
sT en ALLUVIAL -+ 2 | 2 | 4 b 559 | 18% I-bi—20845 AGGREGATE BASE COURSE 45
2084, T 515 SA- TAN, MED. DENSE, SILTY SAND (A-2-4) »030T 60 % . - 0835 ROADWAY EMBANKMENT 55
1 RESIDUAL 513 [ 4 N e B R b RED AND BROWN, MED. STIFF, SANDY
208157 85 17 : BROWN AND WHITE, MED, DENSE TO > 0806L 85 *? DN IR IR IR CLAY (A-6) WITH GRAVEL
2080 I &14 DENSE, SILTY SAND (A-2-4) SAPROLITIC, 2080 T T35 | ROADWAY EMBANKMENT
T T MICACEOUS T % D RED AND BROWN, MED. STIFF, SANDY
1 - 1 T SILT (A-4)
207651 135 N S IR I I 1 ! ZOT82| | \GHT GRAY, LOOSE, SAND (A1-b) W [—22
+ 5 | 5] 6 X 20755%F 135 E . ] -1
2075 I 61 1 88-7 2075 =5 I S : - b GRAVEL
T N + S RESIDUAL
T S B T NG GRAY AND WHITE, LOOSE, SILTY SAND
20715+ 185 I 1 NI B I (A-2-4) SAPROLITIC
2070 .:: 23 18 13 A \31 A 2070 2,070, 'S_- 185 5 7 3 st MR ~' st 20605 RESIDUAL 195
1 S 1 ) Y] D : TAN AND WHITE, STIFF, SANDY SILT *
1 I R N 1 I IR (A-4) SAPROLITIC, MICACEOUS |
2 0885+ 235 N I .\.\\. R 20660 210 1 . e 2,067.0 RESIDUAL 22.0
2065 T 6 | 36 [68104] | - - - |- || YNy 2 AT ERED RO A | 2065 | 208654 235 T TAN AND WHITE, V. DENSE, SAND (A-1-b)
T toons® WR: BROWN, GRAY AND WHITE, GNEISS T N L [ S—" N D s:g;ggxc
T T I : : T 20620  BROWN, GRAY AND WHITE, MED, 270
200157 285 || S B B S | N D D B : DENSE, SILTY SAND (A-2-4) SAPROLITIC /™|
2060 I ' SRS IR E ; 2060 > I I WEATHERED ROCK
1 1 66 342 O A AR RO T XA 4 b GRAY AND WHITE, GNEISS
2,056.5F 33.5 MR NS IR E \ [ 2,056.2 33.8 1
2055 T 100/0.3 100/0.3 i Boring Terminated at Elevation 2,056.2 ft IN 2055 [ 205057 335
T N WR: GNEISS 1 32 |68.4 100109
1 [ I R P N R 20510 w50
2050 I o 2050 | 205054 388 L T ] LT RESIDUAL
1 i 1 . D BROWN, TAN AND GRAY, DENSE, SILTY
1 i 1 — SAND (A-2-4) SAPROLITIC
1 I 1 R B DR DS 20460 430
2045 I C 2045 204854 435 1 o b B4, 0us WEATHERED ROCK s
1 i ¥ : =222 BROWN, GRAY AND WHITE, GNEISS —=*
+ - T+ - Boring Terminated at Elevation 2,044.5 ft IN
+ - 4 L WR: GNEISS
2040 I o 2040 I C
2035 I [ 2035 1 L
2030 ui [ 2030 1 F
2025 + C 2025 I r
22 + n 2020 1 -
2015 I » 2015 I -
2010 1 - 2010 + C




NCDOT BORE DOUBLE NCDOT 06-021 BR. #22, BYERS CT.GPJ NC_DOT.GDT 4/21/11

NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 14
BORELOG REPORT

PROJECT NO. G11005.00 l ID. R5207B | COUNTY HENDERSON I GEOLOGIST C. BRUINSMA PROJECT NO. G11005.00 ID. R5207B COUNTY HENDERSON | GEOLOGIST C. BRUINSMA
SITE DESCRIPTION APPROACH ROADWAY TO BRIDGE NO. 22 OVER BYERS CREEK ON SR 1006 (HOWARD GAP ROAD) | GROUND WTR (ft)| | SITE DESCRIPTION APPROACH ROADWAY TO BRIDGE NO. 22 OVER BYERS CREEK ON SR 1006 (HOWARD GAP ROAD) | GROUND WTR (ft)
BORING NO. S3-B1 STATION 242+55 OFFSET N/A ALIGNMENT -L- 0 HR. 4.2 | | BORING NO. S3-B2 STATION 245+20 OFFSET 17ftLT ALIGNMENT -L- 0 HR. 7.5
COLLAR ELEV. 2,090.0 ft TOTAL DEPTH 100 ft NORTHING N/A EASTING N/A 24 HR. Dry| | COLLARELEV. 2,095.0 ft TOTAL DEPTH 200 ft NORTHING N/A EASTING N/A 24 HR. 6.0
DRILL MACHINE CME 550 DRILL METHOD HSA iHAMMER TYPE Automatic DRILL MACHINE CME 550 DRILL METHOD HSA HAMMER TYPE Automatic
DRILLER N/A START DATE 10/16/06 COMP. DATE 10/16/06 |SURFACE WATER DEPTH N/A DRILLER N/A START DATE 10/16/06 COMP. DATE 10/16/06 SURFACE WATER DEPTH N/A
DRIVE BLOW T BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOW. . L
E(Lff)v ELEV DFEE)T” OW COUN s . © 100 v 0 SOIL AND ROCK DESCRIPTION E'(-fgv ELEV DE(';;”" o OWS PER FooT SAMP o SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5t | 0.5f | |0 2 5 75 NO. |/moll ¢ | Eev. @ DEPTH (f) ) 0.5ft | 0.5ft | 0.5t 25 50 75 100/ | NO. | /moi] 6
2090 2,090.0 GROUND SURFACE 00| | 2005 20950 GROUND SURFACE 0.0
208901 10 .. .. .1 . .. ALLUVIAL 120040 10 | N D A S 208 ARTIFICIAL FILL 02|
1 WOH| 2 3 §5. PN B A D i X TAN, MED. STIFF, SILTY SAND (A-4) 1 2 1 2 {3. s e [ | 8812 229% PRT ROOTMAT l
20865 35 I e I I e S I N N TAN, SOFT T0 MED, STIFF. SANDY SILTY
¥ 743 ¥ - ) . :
2085 T & 2090 R b ¥ N R ey
208401 60 R S N 20835 65 208001 6.0 N
1 ol B B A R Rl B EEE A RESIDUAL I 2| 44 ,}8_. /Y 20880 7.0
20815% 85 R d IR I I ros—2220.  TAN AND BROWN, MED, DENSE, SAND —22 20865F 85 AN IR I IR 20918 ALLUVIAL —
2080 T 8 [ 517 R 3 IR R T M 2,080.0 {A-1-b) W/ QUARTZ GRAVEL / 100| | 2085 T 227 |leg- ||| |[ss7s TAN, LOOSE, C:LRG\JISIIX-:(SAND (A-1-8)
z I
T i \ BROWN AND TAN. MED. DENSE, SILTY T : 2020 GRAY AND TANéggE; fLANDYS"-T () —19
T i SAND (A-2-4) SAPROLITIC, MICACEOUS 2 081 5:_ 135 ‘j o
- : - GRAY AND WHITE, V. LOOSE, SILTY
2075 I r Boring Terminated at Elevation 2.080.0 1t IN 2080 1 21112 |les” - SAND (A-2-4) SAPROLITIC
1 B ' 1 Moo L
T i T AV 2,078.0 17,0
1 - I N RESIDUAL
I - 20065185 L Lo )N BROWN AND TAN, STIFF, SANDY SILT
2070 1 [ 2075 &13 2,075.0 (A-4) SAPROLITIC
+ - + o Boring Terminated at Elevation 2,075.0 ft IN
+ - + - RES: SILTY SAND
2065 T o 2070 T o
2060 I B 2085 I r
2055 I B 2060 I -
2050 4 [ 2055 I 8
2088 + - 2050 1 -
2040 I - 2045 I C
2035 I n 2040 I -
2030 + | 2035 I -
2025 I - 2030 I n
2020 + | 2025 I 8
2015 + . 2020 T -
2010 T B 2015 T -




j ‘« NortH CAROLINA DEPARTMENT or TRANSPORTATION

gy W FIELD
*” " J GEOTECHNICAL ENGINEERING UNIT

SCOUR REPORT

SHEET 15

WBS: TIP: R 6207B COUNTY: HENDERSON

DESCRIPTION(1): BRIDGE #22 OVER BYERS CREEK ON SR 1106 (HOWARD GAP ROAD)

EXISTING BRIDGE
Information from: Field Inspection X Microfilm (reel pos: )
Other (explain)
Bridge No.: 3 Length: 26 TotalBents: 2  Bentsin Channel: 0 Bents in Floodplain:

Foundation Type: CONCRETE VERT. ABUT. & WINGWALLS

_2

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: NOT VISABLE

Interior Bents: N/A

Channel Bed: SOME DEGRADATION

Channel Bank: SOME UNDERMINING

EXISTING SCOUR PROTECTION
Type(3): CONCRETE WINGWALLS, RIP RAP

Extent(4): WING WALL 20' IN ALL DIRECTIONS, RIP RAP AT DOWNSTREAM

Effectiveness(5): EFFECTIVE

Obstructions(6): NONE

INSTRUCTIONS

Describe the specific site's location, including route number and body of water crossed.

Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

Note existing scour protection (e.g. rip rap).

Describe extent of existing scour protection.

Describe whether or not the scour protection appears to be working.

Note obstructions such as dams, fallen trees, debris at bents, etc.

Describe the channel bed material based on observation and/or samples. Include any lab resuits with report.
Describe the channel bank material based on observation and/or samples. Include any lab results with report.
Describe the material covering the banks (e.g. grass, trees, rip rap, none).

Determine the approximate floodplain width from field observation or a topographic map.

Describe the material covering the floodplain (e.g. grass, trees, crops).

Use professional judgement to specify if the stream is degrading, aggrading, or static.

Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This

elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing

structures, other tests deemed appropriate, and overall geologic conditions at the site.

PO NI vONOO A WN -

DESIGN INFORMATION
Channel Bed Material(7): SANDS AND COBBLES

Channel Bank Material(8):

Channel Bank Cover(9): TREES, BUSHES, AND SHRUBS

Floodplain Width(10): 70+ FEET

Floodplain Cover(11): BUSHES, SHRUBS, AND TREES

Stream is(12): Aggrading Degrading X Static
Channel Migration Tendency(13): TO THE SOUTHEAST
Observations and Other Comments:
Reported by: Date: 3/2/2011
FALCON ENGINEERING, INC.
DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
B1 B2 B3 B4
100 yr DSE
Comparison of DSE to Hydraulics Unit theoretical scour:
DSE determined by: Date:

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAI

Bed or Bank BED BANK
Sample No. S$S-4 SS-2
Retained #4 35 0.7
Passed #10 57 99
Passed #40 43 98
Passed #200 24 61
Coarse Sand 14 1
Fine Sand 19 37
Silt
Clay
LL 18 31
Pl NP 7
AASHTO A-1-b A-4
Station| 243+54 243+46
Offset 15'RT 15'LT
Depthf 6.0-7.5 1.0-2.5

Template Revised 02/07/06



FALCON ENGINEERING, INC.

HENDERSON COUNTY, NORTH CAROLINA

SHEET 16

1210 TRINITY ROAD, SUITE 110, RALEIGH NC 27607
SOIL CLASSIFICATION AND GRADATION SHEET
BRIDGE # 22 OVER BYERS CREEK ON SR 1006 (HOWARD GAP ROAD)
TIP NO.: R 5207A

FALCON ENGINEEERING, INC. PROJECT NO: G11005.00

BORING # T SAMPLE# NATURAL TOTAL SAMPLE ATTERBERG LIMIT
AASP::‘; :::suﬂcatwn MOISTURE PERCENT PASSING LQuIp PLASTIC [’LASTIO
srAnou#I KFEETI DEPTH (FEET)] CONTENT #10 #40 #200 [T LMIT INDEX
SSS==eiA sS4 =
A-24 36.1% 99 93 35 26 - NP
243+46 | 15'LT 3.5-5.0
EB1B §8.2
A4 28.3% 99 98 61 31 24 7
243+54 | 1S5'RT 1.0-2,5
EB1B $S8-3
A4 29.5% 100 99 62 26 23 3
243+54 | 15'RT 3.5-5.0
EB1B SS4
A-1-b 13.3% 57 43 24 18 - NP
243454 | 15'RT 6.0-7.5
EB1B $S§-5
A4 33.0% 96 82 48 28 - NP
243+54 | 15RT 23.5-25.0
EB2A $5-6
A-24 12.9% 75 59 25 29 - NP
244+15 | 20'LT 3.5-5.0
EB2A 88-7
A-24 22.2% 92 78 40 27 - NP
244+15 | 20'LT 13.5-15.0
EB2B $S-8
A6 16.8% 96 88 60 31 18 13
244+25 | 18'RT 1.0-2.5
EB2B $8-9
A4 17.6% 85 81 47 29 - NP
244+25 | 18'RT 3.5-5.0
$3-B1 §S-10
A4 25.6% 100 98 56 27 - NP
242455 | CL 1.0-2.5
$3-B1 $5-11
A-1-b 9.2% 48 31 11 17 - NP
242455 | cCL 8.0-7.5
$3-B2 $8-12
A6 21.5% 100 94 70 38 18 20
245420 | 17'LT 1.0-2.5
$3-B2 $S-13
A4 23.1% 78 71 45 29 27 2
245+20 | 17'LT 8.5-10.0
83-B2 S-1
AG 21.1% 99 94 72 37 19 18
245+20 | 17LT |  0.0-5.0




SHEET 17

FALCON ENGINEERING, INC. 1210 TRINITY RD, SUITE 110, RALEIGH, NORTH CAROLINA. 27607 1 FALCON ENGINEERING, INC. 1210 TRINITY RD. SUITE 116, RALEIGH, NORTH CAROLINA 27607

BRIDGE #22 OVER BYERS CREEK ON SR 1006 (HOWARD GAP ROAD) CBR (CALIFORNIA BEARING RATIO) OF LABORATORY COMPACTED SOIL
HENDERSON COUNTY, NORTH CAROLINA AASHTO T-99 | ASTM D-1883
PROJECT #: G11005.00 DATE: 3/2/2011
B°R::‘L‘; ':‘%‘ $3-B2  PROJECTNAME:  BRIDGE # 22 OVER BYERS CREEK ON SR 1006 (HOWARD GAP ROAD)
zg':m_ - :; 50 BORING:  $3.B2 SAMPLE:  §-1 DEPTH: 0-5
SAMPLE DESCRIPTION: TAN SANDY SILTY CLAY (A-6) SOIL DESCRIPTION: TAN SANDY SILTY CLAY (A-6)
Maximum Dry Density = 110.5 PCF Optimum Moisture Content = 17.0% COMPACTION: AASHTO T99A SOAK 96 HRS.
r - - e MAXIMUM DRY DENSITY 110.5 PCF STRAIN RATE 05 IN/MIN.
: TEST DATA SURCHARGE WEIGHT 10 Ib.
' DRY DENSITY | 1052PCF | SURCHARGE PER SQUARE FOOT | 100 Ibsisq.ft.
1200 - MOISTURE CONTENT [ 183% FINAL MOISTURE CONTENT NIA
| OIS PERCENT COMPACTION | 95.2% SWELL 0.09%
—
| N ACTUAL ___ CORRECTED
115.0 v!\&ss‘d‘ . CBR VALUE AT .1" 53 ;
— e CBR VALUEAT 2" 4.7 :
g ) ‘\\ -‘ '
LN
> N En STRESS-PENETRATION CURVE |
E \ 12208 |
ol 1100 f
§ T ﬁ 90.0
> \\\ ! e
& \} \\ \ ’ 80.0 —
105.0 ‘ 3 700 — ——
'a ‘ “ L H — /
VENE =| 600
\\ & ' >t
A\ N '\. ol 500
\Y i [ >
100.0 AEAY Wl 400 -
5.0 10.0 15.0 20.0 25.0 30.0 35.0 | 17 - Z
| MOISTURE CONTENT (%) | j 7
" f 200 =
Sample Date : 10/06 Liquid Limit= 37 , f
Naturat Moisture Content = 24.1% Plastic Limit= 19 f 10.0 4=f
[Percent Passing #200 Sieve=  72% Plastic Index = 18 0.0
i FALCON. Project # G11005.00 09
0 0.1 0.2 0.3
| PENETRATION (IN.) |
i kit A i
LIQUID LIMIT 37 | PLASTIC LIMIT 19 | PLASTIC INDEX 18
Percent Passing #200 Sieve = 71.5% | Natural Moisture Content = 21.1%




PHOTO 1: CENTERLINE PROFILE (-L-), LOOKING DOWNSTATION. PHOTO 2: BYERS CREEK, LOOKING UPSTREAM.

1210 TRINITY ROAD, SUITE 110 e e———————
~<g LCON ' wuscy,nc 27607 BRIDGE NO. 22 OVER BYERS CREEK
ENGINEERING ~ ————— ON’ SR 1006 (HOWARD GAP ROAD)
PHONE: 919.871.0000 HENDERSON COUNTY, NC
FAX: 919.871.0803 OJECT NO~
MARCH 2, 2011 e SHEET 18




PHOTO 3: END BENT 1, LOOKING FROM LEFT TO RIGHT.

PHOTO 4: END BENT 2, LOOKING FROM

RIGHT.

ﬁ

LCO

ENGINEERING

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110
RALEIGH, NC 27607

PHONE: 919.871.0800
FAX: 919.871.0803

SITE PHOTOS

BRIDGE NO. 22 OVER BYERS CREEK

ON SR 1006 (HOWARD GAP ROAD)

HENDERSON COUNTY, NC

MARCH 2, 2011

PROJECT NO.:
G11005.00

SHEET 19
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DESCRIPTION
TITLE SHEET
LEGEND
SITE PLAN
PROFILE _
BORE LOG REPORTS

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,

DRARN BY: C A DUNNAGAN

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _45393.1.2 (R-5207B) F.A. PROJ.

COUNTY _ HENDERSON

PROJECT DESCRIPTION _SR-1006 (HOWARD GAP ROAD) FROM

BRIDGE No.20 TO SR-1539

SITE DESCRIPTION _RETAINING WALL No.2

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAWES ANY CLAMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AY THE PROJECT SITE.

STATE | _GTATE PROJECT Na.
N.C.| 45393.1.2 (R-5207B) 11/

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IY IS BASED WERE MADE
FOR THE PURPOSE OF STUOY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARKUS FIELD BORNG LOGS, ROCK CORES, AND SOIL TEST DATA AVARLABLE MAY BE

REVIEWED OR INSPECTED W RALEIGH BY CONTACTING THE N.C.OEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (99 250-4068. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOK TEST DATA ARE PART OF YHE CONTRACT.

GENERAL SOK. AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARES ARE BASED ON A
GEOTECHMCAL INTERPRETATION OF ALL AVAWLABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SANPLED STRATA

WITHIN THE BOREHOLE. YHE LABORATORY SAMPLE DATA AND THE IN SITU UN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABKITY INHERENT #¢ THE STANDARD TESY METHOD,

THE OBSERVED WATER LEVELS OR SO MDISTURE CONDITIONS INDICATEQC W THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIOERABLY WITH TIME ACCORDING YO CLIMATIC CONDITIONS KCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OVHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR 1S CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESICN OETAILS ARE DFFERENT. FOR BODING
AND CONSTRUCTION PURPOSES, REFER YO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESON
INFORMATION ON THS PROJECY. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICENCY
OR ACCURACY OF THE INVESTICATION MADE, NOR THE WNTERPRETATIONS MADE, OR OPINIDN OF THE
BEPARTMENT A4S TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INOEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. TiE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TiME FOR
ANY REASON RESULTING FROM THE ACTUAL C ENC: AT THE SITE FROM
THOSE INOICATED (N THE SUBSURFACE INFORMATION.

PERSONNEL
M M HAGER

D O CHEEK
C ] COFFEY
J T WILLIAMS

INVESTIGATED BY_C 4 DUNNAGAN
CHECKED BY__ W D FRYE, Jr

SuBMITTED BY__W_D FRYE, Jr
DATE FEBRUARY 2012




NORTH 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.

45393.1.2 (R-5207B)

2)
/4

SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL 1S CONSIOEREQ TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERJALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN
168 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM 0-1586). SOIL

POORLY

THIFGR - ToIC

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

GRADED)
_GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

TERMS AND_DEFINITTONS

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 WOWLO YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER £OUAL TO OR LESS THAN 0. FOOT PER 60 BLOWS,

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

CLASSIFICATION IS BASEQ ON THE AASHTO SYSTEM, BASIC OESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

ANGULARITY_OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOJL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIOEO AS FOLLOWS:

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT MAVE BEEN OERIVEG FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS.

OR HAYING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE,ETC.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TG RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE 10 OR ABOVE THE
GROUND SURFACE.

CALCAREQUS CALC.)~ SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUN - ROCK FRAGMENTS MIXEC WITH SOIL OEPOSITEQ BY GRAYITY ON SLOPE OR AT BOTTOM
OF SLOPE.

CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL OIVIOEQ 8Y TOTAL
LENGTH OF CORE RUN AND EXPRESSEO AS 4 PERCENTAGE.

QIKE - A TABULAR BOOY OF IGNEOUS ROCK THAY CUTS ACROSS THE STRUCTURE OF ADJACENT

PEOF A-7-5 SUBGROUP IS =< LL - 3¢ ;PI OF A-7-6 SUBGROUP IS =1LL - 30

o=

SPRING OR SEEP

WITH FRESH ROCK.

VERY STEF,GRASKTY CUR.WST WITH WTEREEDDED FIE SN LAERSHGHY PUSTI, 476 SUBANGULAR, SUBHOUNDED, GR ROUNDED, ngazule&s’n 2 now-consta PLAIN MATERIAL THAT WOLD YIELD SPT N VALUES > 160
BLOWS PER FOOT IF TESTED.
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL _COMPOSITION CRYSTALINE 7 <327 | FINE 10 COARSE GRAIN TONEOUS AN PETANGRPAIC FOCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MaTERILS | INERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCR {CRY 54534 WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE,
cLaSS, ¢ < 35% PASSING %28a) ¢> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. L, .I‘Z GNEISS, GABBRO, SCHIST, ETC,
- : E= "= “__{ FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 Ja3] a2 A4 [a-5]A6 ] 71,07 [ 4-4.05 COMPRESSIBILITY NONCRISIALLINE T == SEDIMENTARY ROCK THAT WOULO YEILD SPF REFUSAL IF TESTED. ROCK TYPE
CLASS. a-3 A-8,8-7 SLIGHTLY COMPRESSIBLE LICUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
SvBoL R MOOERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 COAGTAL_PLAIN I COASTAL PLAIN SEOIMENTS CEMENTED INTO ROCK.BUT MAY NOT VIELD
NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 (SCESWSNTARY ROCK L1 SeT ReFuSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED
7 PRSSING o PERCENTAGE OF MATERIAL NN " -7 T T
. 100 CRANULAR| ¢ ay mc:' QRGANIC MATERIAL CRANULAR ST - ELAY OTHER MATERIAL
SOILS PEA SOILS S0ILS OTHER MATERIAL
» 200 15 Mx|zs Mx]18 x| 35 a3 Ml sodss s sebas sedas sedas e SOILS TRACE OF ORGANIC MATTER 2 - o e shace - 100 FRESH m&nﬁgugg:tls N:mour. FEW JOINTS MAY SHOW SLIGHT STAINING. AUCK RINGS UNDER
LITTLE ORGANIC MATYER 3-5% S - 124 LITTLE 10 - 207 i
Liouro umir 43 x| a1 v o Mxfar e Jao wx far mes oo x [ @] oon o iny MODERATELY ORGANIC | 5-10% 12 - 204 SoMe 20 - 351 VERY SLIGHT ROCK GEMERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INEX | & MX NP 110 M 118 Mx it oav |11 i fio Mx F10 XL M (40 LITTLE OR wicLy | HIGHLY ORGANIC 107 s20% HIGHLY 357 AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
4 OF & CRYSTALLINE NATURE.
GROWP INDEX 8 [] 8 4Mx |8 MX |12 MK[16 Mx[No x|  MODERATE ORGANIC
: AMOWNTS OF | gois GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND OISCOLORATION EXTENDS INTQ ROCK UP TO
o Es e oee | sty om cLavey | swry | cuavey | oRcamc v _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
:F“ !::J:s s;n ano| GRAvEL ano sanp SOILS SOILS MATTER A4 STATIC WATER LEVEL aFTER 24 S CRYSTALS ARE OULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
e S HOWR MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
FAIR 10 ey PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MO0 GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND OISCOLORED, SOME SHOW CLAY. ROCK HAS
fS A EXCELLENT T0 600D FAIR TO POOR POOR POOR  jUNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPAREC

MODERATELY  ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DUtL

ROCKS OR CUTS MASSIVE ROCK.
DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE [S INCLINED FROM THE

HORIZONTAL.

(0P _AZIMUTH} -_THE OIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF OIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE 20NE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIOES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

EISSILE - A PROPERTY OF SéLITYXNG ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT ~ ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINARL POSITION ANO DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEQIMENTS OEPOSITED 8Y
THE STREAM,

CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACEO IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED &1 T SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEGLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
FRIMARY SOIL TYPE ConsisTency | PENETRATION RESISTENCE | COMPRESSIE S o e & > oo TesT aoRING CESINATIONS IE_TESTED, WOWLD_ VIELD SPT REFUSAL JGINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
Vi 1]
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED,ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) g " " PARED 10
GENERALLY VERY LOOSE “ ) SOIL SYMEOL @  eusen sorme (SEVS IN STRENGTH TO STRONG SOIL. IN GRANITOIG FOCKS ALL FELDSPARS ARE KAOLINIZED TO SOME - LT wxE AIOGE O PROJECTION UF ROCK WHOSE THICKNESS IS SMALL COMPARE
GRANULAR LOOSE 47010 $5 - SPLIT SPOON EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 10 10 30 Nsa ARTIFICIAL FILL (AF) OTHER SAMPLE F_TESTED, Vi SPT N W > LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vegchstgnsg 3 T0 50 THAN ROADWAY EMBANKMENT -(:} CORE BORING ST - SHELBY TUBE VEAY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINEO. ROCK FABRIC ELEMENTS ARE DISCERNIBLE gur | MOIILED OMOT.) - [RREGULARLY MARKED WITH SPOTS OF DIFFERENT COLURS.MOTTLING IN
0 o  INFERRED SOIL SOUNDARY SAMPLE W SEVJ  THE MASS IS EFFECTIVELY REOUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GUOD DRAINAGE.
VERY SOFT @ <@.25 MO  MONITORING WELL REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINGR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 225 16 8.50 T INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESIED, YIELDS SPY N VALUES ¢ 199 BPF | INTERVENING IMPERVIOUS STRATUM.
bearild i P es 1o L0 ¢ ALLUVIAL SOIL BOUNGARY VAR e AT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR OISCERNIBLE ONLY IN SMALL AND RESIDUAL (RESJ SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
e
(COHESIVED VERY STIFF 15 T0 39 2104 b t L SLOPE INOICATOR SAMPLE, SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALLTY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD »30 > 2025 OIP & OIP DIRECTION OF O meraianion CBR - CALIFORNIA BEARING LSO AN EXAMPLE. HOCK SEGMENTS EQUAL TO OR GAEATER 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.
O ST N-vaLe VERY HARD ~ CANNOT BE SCRATCWED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (54P.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
gpssrg‘g o € % 20 e os5 o0 G083 0 T @ o7 rerus SEVERAL HARD BLOWS OF THE GEOLOGIST'S PiCk. P;RENT o~ VE BODY OF IGNEGUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
476 200 Q42 025 0075 O ILL - AN INTRUST
COARSE F ABBREVIATIONS i ??a"n??a?ffﬁlﬁﬁﬂs’p?lm“?fs OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPAREO WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULOER co8BLE GRAVEL v si“.é ST cLay AR - AUGER REFUSAL I, - RIGHLY w - MOISTURE CONTENT - TO THE BEDOING OR SCHISTOSITY OF THE INVRUDED ROCKS. )
(BLDR.) (coB.y (GRJ (CSE. S0.) F SO SLd L. 87 ~ BORING TERMINATEQ MED, - MEOIUM Vv - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GUU(‘ZES OR GROOVES TO 8.25 INCHES DEEP CaN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
— oL - cLar MICA, - MICACEOUS VST = VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK, HAND SPECIMENS CAN BE DETACHED S P
s W B 3 e 028 ees e CPT - CONE PENETRATION TEST  MOD.- MODERATELY WEA. - WEATHERED BY NOOERATE BLOVS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE! (SPTI - NUMBER OF BLOWS (N GR BPF)OF
CSE. - COARSE NP - NON PLASTIC 7Y - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED @.¢5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. e e A PERLTRAT e
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF The | A 148 LB.HAMMER FALLING 38 INCHES REGUIRED T0 PRODUCE © PENEIRATION OF 1 FOOT INTO SOI wiTh
SOIL_MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST ORG. - GRGANIC 74~ ORY UNIT WEIGHT % A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL T0 OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST FIAD-EILLED IMMERIATELY POINT OF & GEQLOBISTS PICK. THAN G.1 FOOT PER 68 BLOWS.
{ATTERBERG LIMITS! PESCRIPTION GUIDE FOR FIELO MOISTURE DESCRIPTION | e - VOIO RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATEQ IN FRAGMENTS
F - FINE SD. - SAND, SANDY WOH-WEIGHT OF HAMMER FROM CHIPS TG SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE BECOVERY (SRECJ - TOTAL LENGTH OF STRATA MATERIAL RECOVERED OIVIOED BY TOTAL LENGTH
- SATURATED - USUALLY LIGUID; VERY WET, USUALLY FOSS, - FOSSILIFERQUS SL.- SLT.SLTY PIECES CAN BE BROKEN BY FINGER PRESSURE, ' OF STRATUM AND EXPRESSED A5 A PERCENTACE.
(saT) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY vERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK QUALITY DESICNATION [SA0D) - @ MERSIRE TF ROCK QUALITY DESCRIBED, & < .
L 1 Llovio LT . FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHEQ READILY BY TOTAL LENGTH OF ROCK SEGHENTS WITHIN 4 STRATUM CouAL INCHES DIVIOED BY THE
PLASTIC FINGERNAIL : TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
N SEMISOLID; REGUIRES DRYING TO - 9PSOIL (TS - LS USUALLY CONTAINING ORGANIC MATTER.
e NET -t ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING SOPSONL {75 - SURFACE SO
L puastIc LMY - -
" . DVANCING TOOLS HAMMER, TYPE: LERM SPACING Ry L BENCH MARK: BM*I: SPIKE IN TREE 65.28'RT OF -Yi8- STA 12+77.17
DRILL UNITS: ADv 00L.Sx VERY WIOE MORE. THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
oM_ | OPTIMUM MOISTURE - MOIST - 0 SOLID: AT OR NEAR OPTIMUM MOISTURE 0 (X] automaric  [T] manua WioE 3 10 10 FEET THICKLY BEOOED L5 - 4 FEET
st SHRINKaGE LiiT O wosie e CLav 8IS WOORRATELY CLOSE 1103 FEer THINLY BECOED Q.16 - 15 FEET ELEVATION: 27053 FT.
REQUIRES ADDITIONAL WATER TO 1 & contincus Ficr avser CORE SIZE: CLOSE .16 70 1 FEET VERY THINLY BEDGED 0.83 - 016 FEET NOTES:
- DRY - O} THICKLY LAMINATED @.388 - 9.3 FEET
ATTAIN OPTIMUM MOISTURE 0O & 8"HOLLOW AUGERS e VERY CLOSE LESS THAN 0.16 FEET THINLY LAMINATED < 0008 EEEY_.__.._.{_
PLASTICITY [J cve-esc [ wero raceo emcen sits L INDURATION
FOR SEOIMENTARY ROCKS, INDURATION [S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE. ETC.
PLASTICITY INDEX (Pl DRY STRENGTH TUNG.-CARBIDE INSERTS
NONPLASTIC o5 VERY LOW CME-550 (L FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6415 SLIGHT [ case [ wr aovancen T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEOIM . o
HIGH PLASTICITY 26 OR MORE HIGH [ porrene votst [ wicoee steec teem | ] post moLE oIcoER MODERATELY INDURATED g:gz‘(ss Cfty O SEPARATEQ FROM SAMPLE WITH STEEL PROSE:
COLOR 3 racone * TUNG.-CARB. {71 uavo aucer HAMM
O 0 1 souoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, REC, YELLOW-BROWN, BLUE-GRAY). CaRe BIT [ vane siem rest DIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. (W 0 EXTREMEL Y INDURATED SHARP HAMMER BLOWS REQUIREG TO BREAK SAMPLE:
] SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06
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SR-1006 FROM BRIDGE No.20 TO SR-1539 | PLAN VIEW
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50 100 | PROJECT REFERENCE NO.| SHEET
’ : e ssme—— 2 (R-
SR-1006 FROM BRIDGE No.20 TO SR-I539 o sz s 7
RETAINING WALL No.2 VE = 10 PROFILE 20’LEFT -L-
2215 2215
2y 4
A
| Yy &P
7/
2210 AP 2210
2205 ) \\\ 2205
BLI B}2 B3 \
285 5 28600, | 286+ 50,
oL 3.09LT CL
2200 | ] 2200
€ 2870
L1 2853 +50Q HEL 1219927
R 7 T
EL[Z2199.94 E Lt}
2195 | (20" LT) ,..,.,,.%g/ 2195
25 SAUROLIIE: GRAY SILTY
16 SILY LENSES
2190 A ik SN i 2190
SILT LENSES
2185 4| sAPROLITE: GRAY SILTY 2185
eSS AND P SAND T
SILT LENSES
s g
2180 VSILT LENSES gy | 2180
= @ |RESIUAL: DRANGE-
BT BROWN SANDY SILT
' EMBAN. T: GRAY
2175 SAND AND| GRAVEL | 2175
286+ 00 287 +00 288+ 00

285+00




NCDOT BORE SINGLE BORELOGS.GPJ NC_DOT.GDT 2/1/12

@ A~ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
WBS 45393.1.2 | TP B-52078 | COUNTY HENDERSON | GEOLOGIST Hager, M. M.
SITE DESCRIPTION SR-1006 from Bridge No. 20 to SR-1539: Retaining Wali No. 2 GROUND WTR (ft)
BORING NO. B-1 STATION 285+50 | ALIGNMENT -L- 0 HR. FIAD
COLLAR ELEV. 2,1974 ft TOTAL DEPTH 10.5 ft NORTHING 618,403 EASTING 960,323 24HR. - FIAD
DRILL RIG/HAMMER EFFJDATE AFO0070 CME-550X 81% 09/03/2009 l DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Coffey, Jr., C. START DATE 01/31/12 I COMP. DATE 01/31/12 ] SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT -
E(‘;g" ELEV DE«I;’)TH 5 SOIL AND ROCK DESCRIPTION
" 0.5t | 0.5t | 051t | 10 2% & ELEV. () DEPTH ()
2200 - )
+ L 2197.4 GROUND SURFACE 0.0
T - F 21059 ROADWAY EMBANKMENT 1.5
2195 I - S SR Brown sand and gravel. —
i . N SAPROLITE :
2198440 4t 1 Gray to brown silty sand and sandy silt.
1 T
2190 I “ -
218847 90 A
B & 21869 105
4 Boring Terminated at Efevation 2,186.9 ftin
loose saprolite.
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™ NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

LL¥ BORELOG REPORT £/
WBS 45393.1.2 | iP B-5207B | county HENDERSON | GEOLOGIST Hager, M. M.
SITE DESCRIPTION SR-1006 from Bridge No. 20 to SR-1539: Retaining Wall No. 2 GROUND WTR (ft
BORING NO. B-2 STATION 286+00 OFFSET 3fLT ALIGNMENT -L- - |oHR.  FAD
COLLARELEV. 2,1984% | TOTALDEPTH 19.91t NORTHING 618,457 EASTING 960,328 24HR.  FIAD

DRILL RIGHAMMER EFF/DATE AF00070 CME-550X 81% 09/03/2009

| DRILL METHOD H.S. Augers

| HAMMER TYPE  Automatic

DRILLER Coffey, Jr., C.

START DATE 01/31/12

. | comP. DATE 013112

| SURFACE WATER DEPTH NIA

NCDOT BORE SINGLE BORELOGS.GPJ NC_DOT.GDT 2/1112

DRIVE BLOW COUNT BLOWS PER FOOT
E‘;EV eLev |PEFTH . SOIL AND ROCK DESCRIPTION
( @ | @ 051t 05t | [0 25 ELEV. (f) DEPTH ()
2200 |
1 - 2,198.4 GROUND SURFACE 0.0
T | IR I 21968 ROADWAY EMBANKMENT e
T 20 S R Brown sand and grave!. Ve
2195 |2 1950] 34 | SAPROLITE
1 3 2 ks .. Gray to tan silty sand with sandy silt ienses.
1 RN
1 SN\ -
21902 4900] 84 A\
T e - e
-+ - o . ‘
I Sl “
218524 134
. — T g | 12 T b
4 P
1 L./
1 VA
2180 | 2 180 4 184 Z
2 3 &s- 21785 19,9}
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Boring Terminated at Elevation 2,178.5 ft in
loose saprolite. :




@ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
[1¥ BORELOG REPORT

WBS 45393.1.2 ! TIP B-5207B ‘ COUNTY HENDERSON I GEOLOGIST Hager, M. M.

SITE DESCRIPTION SR-1006 from Bridge No. 20 to SR-1539: Retaining Wall No. 2 GROUND WTR (ft)
BORING NO. B-3 STATION 286+50 OFFSET CL ALIGNMENT -L- 0 HR. ) FIAD
COLLAR ELEV. 2,200.0 ft TOTAL DEPTH 2051t NORTHING 618,507 EASTING 960,328 24 HR. FIAD

DRILL RIGIHAMMER EFFJDATE  AFO0070 CME-550X 81% 09/03/2009

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Coffey, Jr., C.

START DATE 01/31/12

| comP. DATE 01/31/12

! SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| g py [DEPTH ' \4E SOIL AND ROCK DESCRIPTION
() ® lostt|ost]osn]lo 25 50 75 100| | N
(® : - - ) A ; 0. I/moil 6 | Elev. DEPTH (1)
2200 ' 2,2000 GROUND SURFACE 0.0
4 v X 21085 ROADWAY EMBANKMENT 5
4 l. - - Gray sand and gravel. | S
i |- RESIDUAL
21905 L 2 196 0— - 440 5 1 7S —é 5; M Orange-brown sandy silt.
+ N . 6.5
T N SAPROLITE
219101 90 1 I Gray silty sand.
2190 T 3 156 b1 b
+ - \. -
- - \ -
i AN
218601 140 . C e . P fe e
2185 A 16 | 10 | 12 2 D
1 AN
i R
248101 190 . -
2180 T 7 [ 9 e16 D 205

Boring Terminated at Elevation 2,179.5 ft in
medium dense saprolite.
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NCDOT BORE SINGLE BORELOGS.GPJ NC_DOT.GDT 2/1/12

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT '

SHEET

b/

WBS 45393.1.2 | TP B-5207B | COUNTY HENDERSON

| GEOLOGIST Hager, M. M.

SITE DESCRIPTION SR-1006 from Bridge No. 20 to SR-1539: Retaining Wall No. 2

BORING NO. B4 STATION 287+00 OFFSET 4tLT | ALIGNMENT -L-

COLLARELEV. 2,199.9 ft TOTAL DEPTH 106t NORTHING 618,555 EASTING 960,314

GROUND WTR (ft)
0 HR. FIAD
24 HR. FIAD

DRILL RIGHAMMER EFF.[DATE  AFO0070 €ME-550X 81% 09/03/2009

| DRILL METHOD H.S. Augers

| HAMMER TYPE "Automatic

DRILLER Coffey, Jr., C.

START DATE 01/31/12

COMP. DATE 01/31/12

[ SURFACE WATER DEPTH N/A

DRIVE SAMP. L
ELEV| Ly [DEPTH BLOWCOUNT BLOWS PER FOOT v 1o SOIL AND ROCK DESCRIPTION
® | “@ | ® [osn|osk|ost]|o 25 50 75 100} | NO. | ol G | Elev.m DEPTH (1)
2200 2,199.9 GROUND SURFACE 0.0
L F 51083 ROADWAY EMBANKMENT 8
, N = Gray sand and gravel. [
: -1 - SAPROLITE
4 4.1 ol - - L i i i )
2195 219’53” 4 5 7 = | R o Gray silty sand with sandy silt lenses
L & [
j i [
b
(210084 91 A B
2190 - 3 4 6 $10 D [-2.189.3 10.8)

Boring Terminated gt Elevation 2,189.3 ftin
medium dense saprolite.
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NCDOT BORE SINGLE BORELOGS.GPJ NC_DOT.GDT 2/1/12
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _45393.1.2 (R-5207B) F.A. PROJ.
COuUNTY __HENDERSON
PROJECT DESCRIPTION _SR-1006 (HOWARD GAP ROAD) FROM

BRIDGE No.20 TO SR-1539

SITE DESCRIPTION _RETAINING WALL No 1

NOTE - THE INFORMATION CONTAINEC HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED Y0 BE PART OF THE PLANS,
SPECHICATIONS, OR CONTRACT FOR THE PROJECT.

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACYUAL CONDITIONS AT THE PROJECT SITE.

STATE | STATE PROJECT REFERENCE NO, SHEST -
N.C.| 4539312 (R-5207B) | 1 lg‘

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT 1S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELO BORING LOGS, ROCK CORES, AND SOA TEST DATA AVALABLE MAY GE

REVIEWED OR WSPECTED N RALEIGH BY CONTACTANG THE N, C. DEPARTMENT OF TRANSPORTATION,
CEQOTECHNCAL ENGINEERING UNIT AT (39} 250-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SO TEST DATA ARE PART OF YHE CONTRACT.

CENERAL SOL AND ROCK STRATA DESCRIPYIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BEYWEEN SAMPLED STRATA

WITHIN THE BOREHOLE, THE LABORATORY SAMPLE DATA AND THE IN STU GN-PLACE) TEST DATA CAN BE
RELIED ON ONLY 7O THE DEGREE OF RELIABIITY NHERENT W THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOL MO'STURE CONXTIONS WODICATED N 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 WCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLMATIC FACYORS.

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

ARE PREUIMINARY ONLY AND IN MANY CASES THE FINAL DESICN DETALS ARE OWFERENT. FOR BODING
AND CONSTRUCTKIN PURPOSES, REFER YO T#E CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
WNFORMATION ON THIS PROJECT, THE DEPARTMENT OOES NOT WARRANT OR CUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO YHE TYPE OF MAYERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDOER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE IVESYIGATIONS AS HE DEENS
NECESSARY TO SATISFY HIMSELF AS YO CONDITIONS TO BE ENCOUNTERED ON THIS PROXCT. Vi
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 DFFERING FROM
THOSE INDICATED IN THE SUBSURFACE WNWFORMATION.

PERSONNEL
M M HAGER

D O CHEEK
C J COFFEY
J T WILLIAMS

INVESTIGATED BY_C A4 DUNNAGAN
cueckep BY__ W D FRYE Jr
suMiTTep BY__W D FRYE, Jr
DATE FEBRUARY 2012
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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. SHEET NO. |
45393..2 (R-5207B) 2 )

SOOIt 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

160 BLOWS PER FOOT ACCORDING YO STANDARD PENETRATION TEST {AASHTO 7206, ASTM 0-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTQ SYSTEM, BASIC UESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

POORLY GRADED)

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULO YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULO YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL YO OR LESS THAN 8. FOOT PER 6@ BLOWS.

GAP-GRAOED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 15 DESIGNATED BY THE TERMS: ANGULAR,

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOt AND ROCK IS QFTEN REPRESENTEQ BY A ZOKE
OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY OIVIDEQ AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLEED TO ROCKS THAYT HAVE BEEN OERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE 70 RISE ABOVE THE LEVEL
AT WHICH {7 IS ENCOUNTEREQ, BUT WHICH DOES NOT NECESSARILY RISE 10 OR ABOVE THE
GROUND SURFACE.

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUYIUM - RGCK FRAGMENTS MIXEQ WITH SOIL DEPOSITEQ BY GRAVITY ON SLOPE OR AT BOTT(M
OF SLOPE.

CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDEQ BY TOTAL
LENGYH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE ~ A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT

ROCKS OR CUTS MASSIVE ROCK.

OIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE (S INCLINED FROM THE
HORIZONTAL. o

0IP_OIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF

THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIOES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE,

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLOOGEO FROM
PARENT MATERIAL.

FLOOD PLAIN IFP) - LAND BORDERING A STREAM, BUILT OF SEOIMENTS DEPOSITED BY

THE STREAM,

FORMATION (FMJ) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZEQ AND TRACEQ IN

THE FIELD.

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS GCCURRED.

LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED 10
ITS LATERAL EXTENT.

LENS - A BODY OF SOR. OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.

MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS, MOTTLING (N
SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD ORAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NOAMAL GROUND WATER LEVEL BY THE PRESENCE OF aN
INTERVENING INPERYIOUS STRATUM,
RESIDUAL (RES)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK,

ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY YOTAL LENGTH OF
ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIOED BY THE TOTAL LENGTH OF CORE RUN AND

EXPRESSED AS A PERCENTAGE.

SOIL MOISTURE SCALE FIELD MOISTURE

GUIDE FOR FIELO MOISTURE DESCRIPTION

OPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST

VERY STIFF,GRA.SETY CLA WOIST TR ATERSEODED FUE SO LAERS.HGHY PUSTIC AT6 SUBANGULAR, SUBROUNDED, OR ROUNDEOD. Hg&ﬂ&%o 2 NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 10@
3 BLOWS PER FOOT IF TESTED.
SOIL LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL_COMPOSITION CRYSTALLINE <77 <77 | FINE 10 COARSE GRAIN [GNEOUS ANG METAMORPHIC ROCK TRAT |
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELOSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) KT 4Z74] WOULD YIELD SPT REFUSAL IF TESTEO. ROCK TYPE INCLUDES GRANITE,
CLASS. (< 35% PASSING %200} (> 357 PASSING *200! WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 7. Fc 7. ] GNEISS, GABBRO, SCHIST, ETC.
- - . - " - - _ . w FINE TO COARSE GRAIN METAMORPHIC AND NON-COASYAL PLAIN
ppest s Je 22 EILEIEI A RS ey LUMPHE SSIBILITY AR SEOIMENTARY ROCK THAT WOULD YEILO SPT REFUSAL IF TESTED. ROCK TYPE
LASS.  |a-t-a]a 4-2-4l0-2-5ja-2-gla-2-7 are| 03 . SLIGHTLY COMPRESSIBLE LIGUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
SYMBOL 3§§ %%"& 5 Y \\:\ MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 COASTAL PLAIN i COASTAL PLAIN SEDIMENTS CEMENTEQ INTO ROCK, BUT MAY NOT VIELD
3 Byttt 18 NS HIGHLY COMPRESSIBLE LIOVID LIMIY GREATER THAN 50 %Pt}msmmv ROCK T ; T sPT REFUSAL, ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
% PASSING SiLT- PERCENTAGE OF MATERIAL T T SHELL BEDS, ETC.
* 18 se ux GRANULAR| ¢4 ay MUcK, ORGANIC MaT GRANULAR  SILT - CLAY WEATHERING
» 40 30 Mxjse Mxls S0ILS PEAT QRGANIC MATERIAL SOILS soiLs QIHER MATERIAL
« 200 |15 wx f25 x| 1o x| 35 efs sox3s el s el nd36 w36 sy SOILS IRACE OF ORGANIC MATTER 239 S tece FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNOER
“ d 1~ 102 HAMMER IF CRYSTALLINE.
_ LITTLE ORGANIC MATTER 3-5% S -~ 124 LITILE 12 - 287
o 4 b4t v [ag wxlar e oo mx e o oo sxfar ] gon o Witk MODERATELY ORGANIC 5 -1 12 - 20 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
S L L e LT T N A LS T LYY v iy | MIGRY ORGANIC o 287 HIGHLY 357 AND ABGVE W SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLONS IF
oW INEX] @ ° ° x| 8 mx |1z wx|i6 Mxjro mx|]  MODERATE ORGANIC SROUND WATER OF A CRYSTALLINE NATURE.
p—. oy AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO
OF‘""'W" . S el wo |FNE | SILTY OR cLavey | swry | cuavey ORGANIC Y WATER LEVEL IN BORE HOLE IMMEOIATELY AFTER DRILLING (SL1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
o MATTER 31 .
O ™" |sann| craveL avbsano | sows | sols v STATIC WATER LEVEL AFTER 24  HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
TG - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
FAIR TO ey PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA 00, GRANITOID ROCKS, MOST FELOSPARS ARE OULL AND OISCOLORED, SOME SHOW CLAY, ROCK HAS
sgu‘:os EXCELLENT TO GOOD FAIR TO POOR POOR POGR | UNSUITABLE OULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
PLOF A-7-5 SUBGROUP IS = LL - 30 :P1 OF A-7-6 SUBGROUP IS = LL - 30 O~ seans on scee e ot exceor
= i MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS OULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED {M0D. SEV.} AND CAN BE EXCAVAYED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK.
PRIMARY SOIL Typg | COMPACTNESS OR - |penripaTion RESISTENCE| — COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RED Gm o TEST BORING SehPLE JF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENC N-VALUE} TONS/F 2 ) WITH SOIL DESCRIPTION VST PHT DESIGNATIONS
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUY REDUCED
GENERALLY VERY LOOSE <4 SOIt. SYMBOL @ AUGER BORING {SEV.} IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALt FELOSPARS ARE KAOLINIZED TO SOME
GRANULAR LOOSE 47010 wa $S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEgl&EDENSE 16 70 3@ ARTIFICIAL FILL (AF) OTHER CORE BORING SAMPLE F _IESTED, V) TN Vi >
- H
(NON-COHE SIVE} VERY DENSE 30 )ge 50 THAN ROADWAY EMBANKMENT ST - SHELBY TURE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
- — " ) SAMPLE v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT @ <8.25 INFERRED SQIL BOUNDAR b’ REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DECREE SUCH THAT OMLY MINOR
(O MONITORING WELL
GENERALLY MESOFI 2704 0.25 10 0.56 =7 INFERRED ROCK LINE ; RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, [£_TESTED, YIELOS SPT N VALUES < 199 GPF
T-CLAY BIUM STIFF 41 == PIEZOMETER
a&m;‘i STIFF 8 ,g ,85 "-f’ :g '2-“ . A staLLaTION AT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REOUCED TO SOIL. RODK FABRIC NOT DISCERNIBLE,OR OISCERNIBLE ONLY IN SMALL AND
(CONESIVED VERY STIFF 15 10 30 210 4 TTree”  ALLUVIAL SOIL BOUNDRRY SLOPE INDICATOR SAMPLE SCATTERED CONCENTRATIONS, QUARTZ MAY BE PRESENT AS OIKES OR STRINGERS. SAPROLITE IS
AL XAMPLE.
HARD >33 >4 25025 DIP & OIP DIRECTION OF O InsraLation CBR ~ CALIFORNIA SO M Bxme FOCK TARDNESE
TEXTURE OR GRA[N SIZE ROCK STRUCTURES O~ ST N-vALUE RATIO SAMPLE
: VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES
g&%usng' 354‘;/5 SizE ) ;s zlgo 04?2 oszas ez:o é;gs b4 SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
o & K . 875
ABBREVIATIONS HARD CAN BE SCRATCHEQ BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIREQ
COARSE FINE TO DETACH HAND SPECIMEN.
BOULOER COBBLE GRAVEL SAND i SILT cLay AR - AUGER REFUSAL HI. - HIGHLY & - MOISTURE CONTENT
(BLOR. 1coB R (CSE. S0 P (5L (cLa BT - BORING TERMINATED MED. - MEGIUM V - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE
" . Ch.- CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW GF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED
g‘;‘z“é" ":‘ 3?;’ 7§ 20 825 aes  0.405 CPT - CONE PENETRATION TEST  MOUD. - MODERATELY WEA. - WEATHERED BY MOOERATE BLOWS.
. CSE. - COARSE NP - NON PLASTIC 7Y - UNIT WEIGHT MEOIUM CAN BE GROOVED OR GOUGED ©.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
SOIL MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST ORG. -~ ORGANIC '}; - DRY URNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES { INCH MAXIMUM SIZE BY HARD BLOWS OF THE

POINT OF A GEOLOGIST'S PICK.

SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
PARENT ROCK,

Slt - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH IS LATERAL EXTENT. THAT HAS BEEN EMPLACED PARALLEL
70 THE BEGDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND SYRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAUWLT OR
SLIP PLANE.

STANDARD PENETRATION TEST PENETRATION RESISTANCE) (SPT)~ NUMBER OF BLOWS (N OR BFF)OF

A 140 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE 4 PENETRATION OF 1FQO0T INTO SOIL WITH
A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
THAN @. FOOT PER 68 BLOWS.

MOOIFIERS SUCH AS LIGHT, DARK, STREAKED, EYC. ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

DIFFICULT TC BREAK WITH HAMMER,

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

EXTREMELY INDURATED

FIAD-FILLED iMMEDIATELY
(ATTERBERG LIMITS) DESCRIPTION e - VOID RATIO SAP. - SAPROLITIC AFTER ORILLING SOFY CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE 0. - SAND, SANDY WOH-WEIGHT OF HAMMER FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIAATH CORE FECOIERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED OIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFERQUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE, OF STRATUM AND EXPRESSED AS A PERCEI .
(saT) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY veay CAN BE CARVEO WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY
Jrasmer T oo L FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS GAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY By | TOTA- LENGTH OF ROCK SCGNENTS WITHIN & STRATIAM EQUAL TO R GREATER THAN & INCHES DIVIDED BY The
' FINGERNAIL, . .
SEMISOLID: REQUIRES ORYING TO .
Reoe s - WET - W) ATTAIN GPTIMM MOISTURE EOUIPMENT USED ON SUBJECT PROJECT .~ FRACTURE_SPACING BEDDING QeSO (752 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
| PLASTIC LIMIT
" DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING venr }Eﬂ—m”:u sEo0ED T) y ':EU BENCH MARK: BM ® 14: SPIKE IN TREE 65.28°RT OF -Yi8- STA 12+77.17
om_|_ OPTIMUM MOISTURE - MOIST ~ 4 SOLIO; AT OR NEAR OPTIMUM MOISTURE AUTOMATIC D MANUAL VERY WIDE MORE THAN 10 FEET THICKLY BEDDEQ 15 - 4 FEET
CLAY BITS WIoE 3 1O 1@ FEET
SU.L. SHRINKAGE LIMIT ] soses__ ™ Y CLOSE 170 3 FEET THINLY BEODED .16 - 1.5 FEET ELEVATION: 2170.53 FT.
AEQUIRES ADDITIONAL WATER TO [] & contivous Fuicar avcer CORE SIZE: CLOSE 2.i6 T0 t FEET VERY THINLY BEDOEQ 0.03 - 0.16 FEET NOTES:
- BRY - @O} ATTAIN GPTIMUM MOISTURE D aK-51 VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.688 - 0.83 FEET 2
8" HOLLOW AUGERS (g THINLY LAMINATED < 9,008 FEET
PLASTICITY 0 [ varo Faceo Fincer airs TNDURATION
CME-45C D'N
FOR SEOIMENTARY ROCKS, INOURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE. ETC.
PLASTICITY INDEX (P1} ORY STRENGTH UNGCARBIDE INSERTS ap 3 .
NONPLASTIC 8-5 VERY LOW CME-550 ] FRIABLE RUBBING WITH FINGER FREES NUMERQUS GRAINS:
LOW PLASTICITY 615 SLIGHT D casing [ ws aovencen GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM HAND TOOLS:
HIGH PLASTICITY % OR MORE o [] rorrasie woist (] wmcove ____ -sreec teern | [ eost woLe otcoen MODERATELY INDURATED g:gl:;ss ::E:r; {5 ﬁﬁgﬂwﬁgi Asb:gée WITH STEEL PROBE:
COLOR O O TRICONE " TUNG.-CARB. 1 wavo aveer
O [ sounoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D

REVISED 02/23/06
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@ @ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
[1¥ BORELOG REPORT

WBS 4539312 | TIPR-5207B | COUNTY HENDERSON | GEOLOGIST Hager, M. M.

SITE DESCRIPTION Sr-1006 from Bridge No. 20 to SR-1539: Retaining Wall No. 1 ) GROUND WTR (ft)
BORING NO. B-1 STATION 278+00 OFFSET 3 #RT ALIGNMENT -L- O HR. FIAD
COLLARELEV. 2,197.4 1t TOTAL DEPTH 19.7 ft NORTHING 617,832 EASTING 960,673 24 HR. - FIAD

DRILL RIGIHAMMER EFF./DATE AFO0070 CME-550X 81% 09/03/2009

I DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER Cheek, D. O. START DATE' 01/31/12 { COMP. DATE 01/31/12 I SURFACE WATER DEPTH N/A

ELEV 2132/5 DEPTH BLOWCOUNT BLOWS PER FOOT samp VW (L) SOILAND RO
@) ROCK DESCRIPTION
@ | ® Josafosn|osn]lo 25 50 75 1001} NO. | /mol| G | Etev.iy DEPTH (f)
2200
I _ - 2,197.4 GROUND SURFACE 0.0
1 !. : ROADWAY EMBANKMENT 16
2195 I : Light gray sand and gravel. Ve
4 L. SAPROLITE
219337 41 3 5 5 [ Light gray to brown silty sand.
1 Q. D
2190 I A
\
218837 91 N
I s1e ] . &1\1 . D
2185 I AW
218337 141 I :::}\ oo
..bzew\.\.’.... D
2180 ; B LT e
2178 3T 191 Al T
30 190/0.2) -

Boring Terminated at Elevation 2,177.7 ftin
weathered rock of gneiss.
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178, 19.1
— oo A ——M_—ZW—L\ WEATHERED ROCK
R Weathered rock of gneiss.
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NCDOT BORE SINGLE BORELOGS.GPJ NC_DOT.GDT 2/1/12

2N NCDOT GEOTECHNICAL ENGINEERING

SHEET

UNIT

LL¥ BORELOG REPORT _ S/
WBS 45393.1.2 | TP R52078B | COUNTY HENDERSON - .| GEOLOGIST Hager, M. M.
SITE DESCRIPTION Sr-1006 from Bridge No. 20 to SR-1539: Retaining Wall No. 1 GROUND WTR (.
BORING NO. B2 STATION 278+50 OFFSET 1 fRT ALIGNMENT -L- OHR.  FIAD
COLLARELEV. 2,197.2 ft TOTAL DEPTH 20.6 ft NORTHING 617,840 EASTING 960,660 24HR.  FIAD

DRILL RIGIHAMMER EFF/JDATE  AFO0070 CME-550X 81% 09/03/2009

| DRLLMETHOD H.

S. Augers HAMMER TYPE  Automatic

DRILLER Cheek, D. O.

START DATE 01/31/12

. ICOMP. DATE 01/31/12

| suRFACE WATER DEPTH N/A

NCDOT BORE SINGLE BORELOGS.GPJ NC_DOT.GDT 2/1/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV! ELEV D%Fl’)m owe v “lo SOIL AND ROCK DESCRIPTION
® 1 @ 0.5ft } 0.5ft | 0.5¢ | |0 2 %0 7S 190 | NO. | Mol 6| Etev.m DEPTH ()
2200 |
T [ 2,197.2 GROUND SURFACE 0.0}
T T Por ROADWAY EMBANKMENT
2195 1 ‘T Bo' 21956 \ Light gray sand and gravel. /—46i
1 L SAPROLITE
21931, 41 A Light gray to white silty sand with manganese
1 414145 .99- D oxide stains and sandy silt lenses.
2190 1 ) { )
121881 01 i
1 4 5 5 - é10 - D
2185 I : " C
21831 141 T
1 5 4 5 “éo. - D
2180 T ) ‘g o
217817 101 e
4 5 ’ - 2. D - 21766 206
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Boring Terminated at Elevation 2,176.6 ft in
medium dense saprolite.
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