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CAUTION NOTICE
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mmmwwwwm NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FEELD BORING L0GS, ROCK CORES, AND SOL TEST DATA AVALABLE MAY BE

REVEEWED OR INSPECTED I8 RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOL TEST DATA IS PART OF THE CONTRACT.

For Letting
INVESTIGATED BY__D-M. Gragg PERSONNEL,__M- dohnson
CHECKED BY__SP.Washer F. Noodard
SUBMITTED BY__S-P. Washer D.Kofron
DATE__T-B-01 M. Brown
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wmmmkmnsmmmmnsmmurmwmm
SPECKFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS
FOR INCREASED COMPENSATION OR EXTENSION OF TMME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREM AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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SOIL_DESCRIPTION

GRADATION -

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
182 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1686). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

10

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

ANGULARITY OF GRAINS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

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

ROCK MATERIALS ARE TYPICALLY

DIVIDED AS FOLOWS:

TERMS _AND DEFINITIONS
ALLUVIUM (ALLUV.) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR, WEATHERED OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERr STEEF, GRAr SUTY CLAY, VST WITH UTERBEDCED FUE SD LA'ERS,HGHLY PLASTIC A6 SUBANGULAR, SUBROUNDED, OR ROUNDED. NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 108 BLOWS
: . n— GGTCAL COMPOSTTION ROCK (WR) PER FOOT. RTESIAN ~ GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERAL OGT M RYSTALLIE IR 0 COAREE CRATN IO E 05 AN VETAFOTPTIE TocKk Tt AT WHICH 1S IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (957 PASSING *200) (3857 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRG, SCHIST, ETC, CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 |A3] a2 A4 | A5 A6 | A7 a1, a2 | A-4, A5 COMPRESSIBILLI Y NOV-CRISTALLINE | SEDIMENTARY ROCK THAT WOLLD YEILD SPT REFUSAL IF TEGTED. ROCK TYpE |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. |a- eoe| A3 |A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 30 — ] INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LIQUID LIMIT 31-56 COASTAL_PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAV NOT VIELD CORE RECOVERY (REC. -~ TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SymBOL NONESNRY HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK L1 SPT REFUSAL. ROCK TYPE INGLUDES LIMESTONE, SARDSTONE, CEMENTED TENGTH GF CORE RUN AND EXPRESSED AS A PERCENTAGE,
|+ BASSING SILT- __PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
: l‘ﬂg GRONULAR| ¢y | MUCK ORGANIC MATERIAL GRANULAR SI‘-;(;ILCS’:“Y OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
. 200 vdss wl S5 | sows TRACE OF ORGANIC MATTER 2 - 32 = W 1.1 FRESH ﬁncx ';“‘;‘,f”’cﬁy"glﬁfN :Rmr. FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-8 § - 12/ LITTLE 18 - 20 AMME HORIZONTAL.
LIOUD LIMTT 148 M1 MM J4B et MN[4@ Mxta1 MN J4B MXALMN| qon 5 wiTH MODERATELY ORGANIC §-107 12 - 201 SOME 2g - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | plp DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
IPLASTIC INDEX | 6 MX NP Iig MXHE MXHE MN BT MN [19 MX B MX[1L MN BEMN LITTLE OR HIGHLY HIGHLY ORGANIC 0% >20% HIGHLY 35% AND ABOVE v. SLL} g:YiTgLRisgml&RolN(i:mSgEcmEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE St A -
RO noex| @ ? i 4o w2 s mxpo AMDUNTS OF ‘;S,GC;‘ © GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO ——gfé’é'; Rgfﬁmf?fm?g ::oﬁé’:swfao:&é‘to?g T':::,_IC;'RATETE&FE"AS BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRAGS. ORGANIC AVANN WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (SLIL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF MATOR  (cRaveL o (T | STLTY OR CLAVER | SLTY | LYY | MaTTeR CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MTERILS | swo  [oPND h A STATIC WATER LEVEL AFTER__24 __HOURS.
e MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Tew D WATER, SATURATED ZONE OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOM CLAY. ROCK HAS PARENT MATERIAL.
Y EXCELLENT TO 600D FAIR TO POOR | Tho'0 | POOR |unsuriesLe PERCHED WATER, DULL SOUND UNDER HAMMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
P.LOF A-7-5 < L.L.- 38 :P.. OF A-7-6 >L.L.- 38 A . MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENC MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | EORMATION (FMJ- A MAPPABLE GECLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED " st T (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPR(ETSOSb}gngR)ENGTH 32_?3 QOYILEMDE@NGE?IE:;JN z m TEST BORING SAMPLE IF_TESTED. WOWLD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
IN-VALUE) DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED | cooe _ o sHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
CENERALLY VERY LOOSE " SOIL SYMBOL @ AUGER BORING oL (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME Trs LaTERAL, EXTENT
CRANULAR LOOSE 47018 §- BULK SaM EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 18 TO 3@ N/A ARTIFICIAL FILL OTHER THAN S8~ SPLIT SPOON (8 Yid Ve P LENS ~ A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vsgsNtsugnsz 30 70 5S¢ ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Byt |MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>50  INFERRED SOIL BOUNDARIES ST- SHELBY TUBE (V. SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT el g \%‘O MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 10 8.5 lsvemms  FeRRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YIELDS SPT N VALUES < 190 BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDIUM STIFF 4708 85 10 1 A COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
’ZQJSE;?&E, veg:n:s';m: 158 TT: 3‘2 R TTTrr ALLUVIAL SOIL BOUNDARY RT- ’}iﬁg&‘fﬁf TsE:MpLE SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (R.G.DJ - A MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD 30 4 s5/025  DIP/OIP DIRECTION OF () SLoPE INDiCATOR ALSO AN EXAMPLE. ROCK SEGMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
INSTALLATION CBR - CBR SAMPLE
S ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE_OR GRAIN SIZE ROCK STRUCTURES =
R O SPT N-vaLLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP. - RESTDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 49 68 208 278 @ - SOUNDING ROD @D~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PAIRENT ::C;:TRUSIVE S00Y OF TONEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 28 042 025 @875 0053 — SILL - A MA
ABBREVIATIONS HARD N A D BT fNAFE: OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ConRee e SILT cLay AR - AUGER REFUSAL oMT - PRESSUREMETER TEST - TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
- - MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.26 INCHES DEEP CAN BE
(BLOR) (0B (GR) (CSE. 309 # 500 [CR) L) BT - BORING TERMINATED SO~ SAND, SANDY s ERCAVATES By HARD BLON OF A O T e D e e can B berecie gggkssz’x{%s - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 305 75 2.8 8.25 205  0.065 cL. - cLay SL- SLT.SLTY BY MODERATE BLOWS. . .
SIZE M. 12 > CPT - CONE PENETRATION TEST AN MEDIUM CAN BE GROOVED OR GOUGED B.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. S T NETRATION OF L FOOT Tvg, 201 wITH
- = = . HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE -
SOIL_MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST 7Y - UNIT WEIGHT POINT OF & GEGLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN B. FOOT PENETRATION
- OPT - DYNAMIC PENETRATION TEST . WITH 68 BLOWS.
f‘?#eggégguif ffs‘;LE Féi;%ggﬁgzm GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO 74 = DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
A M F.- FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
— SATURATED - USUALLY LIQUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S R D T 10 ar e DIVIDED BY THE
| Lioum LMt FRAGS. - FRAGMENTS SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED S A PERCENTAGE.
PLASTIC NG TO MED, - MEDIUM FINGERNAIL. s
SEMISOLID; REGUIRES DRYI JENT USED ON SUBJECT PROJE —— JOPSOIL (T.S.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R:::;?E - WET - (W) ATTAIN OPTIMUM MOISTURE EQU!_P M T s D SUB R CT FRACTURE Sl aﬂl!ﬁ e ——— BEDD!NG
pLL L PLASTIC LMIT ) TERM - ~ X
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING VERY THICKLY BEDDED s & FEET BENCH MARK: BMI- BL sta. 22+8l 95’ Lt.
VERY WIDE MORE THAN 19 FEET ERY THI RR splke In 24" needle pine
oM.l OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE 0 [ eutovamie [ MenuaL wioe 570 10 PEET THICKLY BEDDED 15 - 4 FEET R pine.
SL_| SHRINKAGE LIMIT [0 vosue - CLAY BITS WODERATELY CLOSE 170 3 FEeT THINLY BEODED 0.6 - 15 FEET ELEVATION: _998.80
i 1 e conmnuous FLIGHT auGER CORE SIZE: CLOSE 016 TO 1 FEET VERY THINLY BEDDED 2.3 - B16 FEET -
- DRY - @ R L piATER TO O ) VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 2.008 - 8.03 FEET BENCH MARK: BM2 - BL sta. II+90 89'Rt.
ATTAIN OPTIMUM MOISTURE BK-51 E 6" HOLLOW AUGERS D_B " r THINLY LAMINATED < 0.088 FEET RR splke In 42' oak.
VATION: 1003.52
PLASTICITY X o [T] aro Faceo Fincer BiTs X- NDURATION ELE
1t 45 N_Q2WL
PLASTICITY INDEX (D DRY STRENGTH D TUNG.-CARBIDE. INSERTS FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. BENCH MARK: BM3 - BL sta. 5+00, N 46°44'50.4' W 277.09'
NONPLASTIC &5 VERY LOW [ eme-sso g FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS; RR spike In 36" oak.
LOW PLASTICITY 615 SLIGHT X casme [ wr anvancer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. ELEVATION: 1065.35
MED. PLASTICITY 16-25 MEDIUM ] : 2 .
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH D D E HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER. NOTES:
R TRICONE * TUNG.~CARB.
COLOR [ omer X ] sounoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [] vave sear Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
. D OTHER SAMPLE BREAKS ACROSS GRAINS.
REVISED 09/15/00




CONSULTING ENGINEERS

July 13, 2007

Mr. Don Moore

Consultant Coordinator

North Carolina Department of Transportation
Geotechnical Unit

P.O. Box 25201

Raleigh NC 27611

Re: Structure Foundation Investigation Report
Bridge No. 7 on US 64 / 74 Over Broad River
Rutherford County, North Carolina
Project No. 33600.1.1
ID B-4258

Project Description:

. , -2

The subsurface investigation for the referenced project has been completed and compiled into this
geotechnical package. The purpose of this exploration was to investigate the subsurface conditions
with drilling, sampling, laboratory testing and engineering analysis. Field and laboratory procedures
were performed in accordance with applicable ASTM and AASHTO specifications and NCDOT methods
for geotechnical engineering and design.

The project site is located on US 64 approximately 0.6 mile northwest of Lake Lure NC, near the western
most extent of the lake. US 64 will be re-aligned to accommodate approaches for a new three-span
bridge over the French Broad River at this location. This new structure will have a width of 36’, a length
of 295’ and a skew angle varying from 123° to 146° with -L-. Fill depths at the abutments range from 4 to
14 feet. Abutment slopes of 1.5H:1V shall be covered with Class II Rip-Rap erosion protection.
Earthwork is not proposed at the interior bents.

The field investigation was conducted between May 12 and May 17, 2007. Eight (8) total test borings
were advanced using a skid-mounted CME 45C drill rig for the four (4) “land borings” and a barge-
mounted CME 45C drill rig with NW casing for the four (4) “water borings” respectively. Upon auger
refusal or termination of casing advancement, the underlying material was cored in each boring utilizing
Longyear NQ2 wireline coring equipment with diamond impregnated bits and water from the Broad
River. Borings were surveyed and staked and additional field data provided by F&H surveyors, with
survey control provided by NCDOT personnel.

The collected soil and rock samples were visually described in the field then documented on the field
logs. The samples were then moved to the laboratory, tested and grouped into strata units. Laboratory
testing consisted of liquid limit, plastic limit, sieve and hydrometef grain size analysis, unconfined
compression, one-dimensional consolidation properties and rock unconfined compression. A
representative sample of the material from the channel bed was also subjected to laboratory analysis.
Rock core data including identified and described rock type, Core Recovery (REC) and Rock Quality
Designation (RQD) determinations for each -core run interval, and Strata Recovery and Strata Rock

PO. Box 7267 ¢ Paducah, Kentucky 42002-7267 ° 2550 Irvin Cobb Drive * Paducah, Kentucky 42003 » (270) 444-9691 » fax (270) 443-3943

Mr. Don Moore
July 13, 2007

Quality Designation (SREC and SRQDj for each discrete rock unit were recorded. Rock core specimens
were selected for laboratory testing of unconfined compressive strength.

Geology:

The project site is located within the Inner Piedmont block, near the eastern boundary of the Chauga
Belt, as depicted by the Geologic Map of North Carolina (1985). Lithologic units exposed are not
assigned to a formal formation rather are described as “massive to foliated, granodioritic, migmatic,
porphyroblastic gneiss”. Nearby units include biotite gneiss and schist and Henderson Gneiss. Units are
assigned to the Cambrian Period to Late Proterozoic Era. -

Split spoon sampling, Shelby tube sampling and rock coring operations conducted at the bridge site
intercepted ‘alluvial, colluvial and residual origin materials. Alluvium materials consist of boulders,
cobbles, gravel, sand, silt and clay deposited in irregular thickness across the site. Boulders are noted
within alluvium units and exposed at the surface upstream from the proposed bridge site but likely were
deposited from up slope through gravity movement. Colluvium units are intermingled with some of the
alluvium units and consist of boulders and cobbles with finer gradation materials infilling between the
boulders and cobbles. Residual units consist of silty sand and sxlt overlymg the weathered rock and
unweathered bedrock at End Bent 2.

Underlying rock recovered from core borings was described as predominately moderately weathered to
fresh, hard to very hard granitic gneiss. Thin (0.1" to 0.5") moderately severe to completely weathered
intervals, developed along horizontal fractures, were noted throughout cores recovered from the rock
mass. Material interpreted as Alluvium was intercepted within core runs but was composed of granitic
gneiss, granodlome and quartzite broken and rounded into gravel, cobbles and boulders. This strata
unit underlies unconsolidated material described above and overlies in-situ granitic gneiss. Iron (Fe)
oxide staining is prevalent throughout much of the recovered rock core with accumulations also on

“fracture faces. Fracturing ranges from open to healed with orientations ranging from horizontal (0°) to

85°. Advanced borings were terminated in granitic gneiss at elevations ranging from 975.0 feet to 950.0

feet. The inferred rock line is interpreted to range from 970.1 feet to 992.9 feet beneath the proposed
structure footprint .

Two (2) in-situ rock outcrops were noted southeast of the site along US 64 / US 74 (-L-) at Station
22400+ to 23+50% and Chlmney Cliffs Drive (-Y2-) at Station 10420+ to 10+40=x respectively. The
rock outcrop exposed along -L- is described as massive granodiorite with pegmatite veins, fresh and
very hard. The rock outcrop exposed along -Y2- is described as foliated granitic gneiss, moderately
weathered and hard to medium hard. Rock data collected from discontinuities in these outcrops is
summarized below.

Outcrop along -L-

Discontinuity Dip / Dip Azimuth
Fracture 1 - T4/ 017°
Foliation S 21°/000°
Fracture 2 21°/090°
Fracture 3 : ‘ 69°/020°
Fracture 4 34°/ 022°
Outcrop along ~Y2- v

Discontinuity Dip / Dip Azimuth
Foliation 26°/062°

Foliation ' 14°/054°
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The topography surrounding the site is mountainous with a relatively flat, narrow floodplain and
lakeshore at the site location. The proposed site is located at the point where Broad River empties into
Lake Lure with river current energy and sediment bed load dissipated into the lake. Lake Lure is'a
popular recreational and tourist location with moderate to heavy pleasure boat traffic.

Discussion of Subsurface Conditions:

Four (4) predominant material types, based upon response to standard penetration testing, observation,
review of rock core samples, and laboratory testing were identified within the borings: alluvium /
colluvium, fill, residual and bedrock. The alluvial materials were composed of silt, clay and silty sand as
well as a wide variety of gravel, cobbles and boulders. Standard penetration testing in unconsolidated
soils produced “N” values ranging from 2 to 100+ blows per foot throughout the proposed site.
.Unconfined compression testing performed on recovered Shelby tube samples produced values ranging
from .39 Ksf to 1.34 Ksf. Samples of the colluvial material are interpreted to be intermixed with the
alluvial material and primarily consisted of boulders, cobbles, and gravel. Fill material was recognized
and described as silty, clayey sand and rock fragments at End Bent 2. Underlying residual material at
End Bent 2 was composed of sandy clay, silt and rock fragments. Samples of recovered bedrock
indicate a wide range of weathering, hardness and fracturing characteristics as described in the Geology
section above and on the core logs included with this report. Rock unconfined compression testing on
selected rock core specimens indicate strengths ranging from 1,299 psi to 15,005 psi for granitic gneiss
specimens. .

Rock recovered from coring operations was described as granitic gneiss in sizes ranging from boulders
to gravel and also described as an in-situ rock mass. Weathering of the rock varied from fresh to
moderate with intervals of moderately severe to severe (weathered rock) and very severe to completely
weathered (soil). Rock hardness characteristics varied from very hard to soft generally mimicking the
weathering deterioration. Fracture spacing was predominately recognized as very close to close with
intervals in fresh rock reaching moderately close to wide spacing. Core examination revealed horizontal
joints and high angle joints (65° to 85°). Iron oxide staining was noted on many fracture faces and
throughout the upper intervals of the residual rock.

Groundwater:

Immediately following drilling operations, groundwater measurements were recorded in each end bent
boring, however the presence of coring water/fluid makes these results questionable. A static
groundwater level (24 hour) measurement in EB2-B suggested the boring did not intercept groundwater.

Scour:

A field scour report was conducted on the existing Bridge No. 7 over the Broad River as part of this
project. The scour investigation was performed during the subsurface investigation and is included in
this report.

Notes to Designer:

Potentially problematic materials in the form of gravel, cobbles and boulders (alluvium / colluvium)
were encountered in the rock core samples. These materials must be considered when selecting and
designing bridge foundations.

Mr. Don Moore
July 13, 2007

Closure:

This geotechnical investigation is based upon the Preliminary General Drawing dated April 25, 2007.
Changes to this design may require alteration and modification to the information discussed in this
report. It should be noted that the presentations and discussions in this report are generalized
interpretations of available information. Soil and rock descriptions and indicated boundaries are based
on engineering interpretation of available subsurface information obtained at selected locations and
may not necessarily reflect the actual variations in subsurface conditions between borings and samples.

Thank you for the opportunity to provide geotechnical engineering services. Please contact our office if
you have questions or comments.

Respectfully,
FLORENCE & HUTCHESON, INC.

S LIk

Shawn P. Washer, P.E.
Vice President

D. Michael Gragg, P.G.

Project Geologist
s
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GENERALIZED SUBSURFACE PROFILE 15’ Rt. of —L-

GROUNDLINE PROFILE SURVEYED BY FLORENCE & HUTCHESON, INC. AT 15" RT. OF -L- ON 5807
INFERRED STRATIGRAPHY IS DRAWN AT THE PROFILE OFFSET WITH THE BORINGS PROJECTED ONTO THE PROFILE
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N .a) Fill- Light brown, med. dense silty sand w/rock frags., moist. | . . e —— sl : ST~ \r ° ~—_ , N
- 'bJ Residual Soil - Red, prown & light brown, v. soft to stiff siit w/rock frags, molst. : ’ : o B:T o - ' T — —
— .G) Alluvium - Brown ,.v. loose, sitty sand w/gravel(A-2-4), moist. . x ‘ . ' ' —
L :d.) Alluvium - Gray &' brown soft, sandy sihL {A-4), moist. : ‘ ‘ ' , ‘ _
— ‘e) Aluvium - Dark gray, gray, white & orange, soft to hard clayey slit, molst. . , . . . . : : : f —
~940. . .. .. £ Aluvium - cobbles' 360 ... . TR e R L S AU 940 -
- ') WR - Brown, gray, black & white, Granitic, Gnelss, mod. sev. weathered, med. hard to hard, v. close frac. spacing. . : . . . : : : —
— th) Alluvium - White, gray, black & scattered brown, composed of dense fo v.dense sand I/6*1/4, gravel /23", cobbles BT & bmiders (0~6". : : : -
L 1) Aluvium - Belge & brown, loose to med. dense, sitty sand w/gravel(A-2-4). . i ' . n
— 'J) Aluvium - White,black & scattered brown, composed of v.dense gravel (/2*-3%, cobbles 3~ & boulders 00'-1‘55. : : ‘ ' -
N k) CR - Gray, black, white, brown & fraces faint pink/red, Granitic Gneiss, mod. weathered fo fresh (thin intervalmod. sev weq’rhered) mod. hard to v. hard,v. close to mod. close frac. spacing, Fe~s+aln .on some rock & frac. faces. N
- :1.) ¥R - White, black, brown, gray & plnk/red Granitic Gnelss, mod. sev. to sev. weathered,'mod. hard fo soft, v. ciose to close frac. spuclng, Fe-staining w/core loss Inferval m’rerprefed as WR. . -
320 . .m) ¥R - White, gray, dark gray, black & broyn, Granitic Gnelss, mod. sev. to sev. weathering, med.hard to soft, V. close frac. spacing, Fe-staining. . o S S S I 920 7
n ‘n) (R - White, gray & black, Granltic Gnelss, sli. weathered to fresh (thin mod. weathered lamination), hard fo v.hard, v. to mod. close’ frac. spacnng """"""""""""" ]
- .00 CR - Gray, black & white, Granltlc Gnelss, fresh, v. hard, close o mod. close frac. spacing. -~
: :p.) CR - Gray, black, white & scattered brown, Granltic Gnelss, fresh to mod. weathered, v.hard to med. hard, v: close to wide frac. spaclng, some Fe~s1‘olnlng, scc’rfered augen & pegmm‘lﬂc velns w/fhln core loss lnferpre’red as WR & thin ¥R In‘rervals n
— .q) R - Brown, white, gray & black, Granitic. Gnelss, mod. sev. To sev. weathered, med. hard to soft, v. close frac spacing, Fe-staln. . . . , . —
- 'r) (R - Gray, black, white & pink/red, Granttlo Gnelss, fresh, v.hard, close frac. spacing. : } : ; : : 'SCALE : ["= 20’ VERT. .
L .sJ (R - White, brown & dark gray,6ranitic .Gnelss, mod. weathered, mod. hard, v. close to close frac. spacing, Fesstaln. . : . . . : [* = 20’ HORIZ. _
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- :o.) Fll- Light brown, med. dense silty sand \‘v/rock frags., moist. : t 4
- 'b) ResidudlSoli- Red, brown & light brown, v. soft to stiff siit w/rock frags. moist. 1 -
L ¢} “Mluvium - Brown ,v.loose, siity sand w/gravel(A-2-4), moist. ' ]
— ') Miuvium - Gray & brown , soft, sandy silt (A-4), moist. , x . x . : -
L ‘e Aluvium - Dark gray, gray, white & orange, soft to hard ckzyey sltt, molst. ' ' ' ‘ ' ' ' ' ' ‘ N
340 ... . 3 Alavium - cobbles 36T - - - - - - - - oo oL e e e d e I I e T T T e e e e . 940 _7
N 'g) ¥R - Brown, gray, black & white, Grann‘;c Gneiss, mod. sev. wea’rhered med. hard to hard v. close frac. spaomg ' ' : ' : ‘ ! -
L h) Aluvium - White, gray, black & scattered brown, composed of dense to v.dense sand. 0/5'-!/4'), gravel ﬂ/Z'-3'),cobNes -M& bodders 06" -
- ‘i) Alluvium - Belge & brown,loose to med. dense, sitty sand w/gravel(A 2-4), —
- JJ) Aluvium - White, black & scattered brown, composed of v.dense gravel (!/2'—3'),oobbies (3-TM & boulders H-5Y. ]
— ‘kd CR - Gray, black, white, brown & traces faint pink/red, Gmnmc Gnelss, mod. wea’rhered to fresh (thin intervalmod. sev weafhered) mod. hard fo v.hard, v close o mod. close frac spacing, Fe-stdin on some rock & frac. faces -
— 1) WR - White, black, brown, gray & pink/red, Granitlc Gneiss, mod. sev. to sev. weathered,mod. hard to soft, v. dlose $o close frac. spacing, Fe-staining w/core loss interval interpreted as ¥R. . . . , -
- 920 . ‘mL ¥R - Whﬁe,groy,dark gray,black & brown, Granitic Gneiss,mod.sev. o sev. weathering, med. hard to soft, v dlose frac. spacing, Fe-staining.- - - - . . R T oLt S, e et L 920__:
- .n) (R - White, gray & black, Granitic Gnelss, sii. weathered to fresh (thin mod. weathered lamination), hard +o \( hard, v. o mod. o)ose frac. spacing. ' ' ' ‘ ' ' —
: 0 (R - Gray, black & white, Granitic Gneiss; fresh, v. hard, close to mod. close frac. spocmg ' ' ' 7
— :p) (R - Gray, black, white & scattered brown, ranitic Gneiss, fresh to mod. weathered, v. hard fo med. hard, v. close to wide froc spacing, some Fe- sfammg, scattered augen & pegmo‘ri‘nc veinsw/thin,core loss Im‘erprefed as ¥R & thin ¥R lm‘ervals —
- 'q) WR - Brown, white,gray & black, Granitic' Gneiss, mod. sev. To sev, weathered, med. hard to soft, v. close frao spacing, Fe-stain. ‘ ‘ " , : ]
- .r) (R - Gray, black, white & pink/red, Granitic Gnelss, fresh, v.hard, close frac. spacing. \ . f : : : l SCALE : l' = 20/ VERT. 7
~ 's) (R - White, brown ‘& dark gray, 6ranitic Gnelss, mod. weathered; mod. hard, v. dose to ciose frac. spacing, Fe*s’mln ‘ : / : ' : I* = 20’ HORIZ. -
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i0i0 @ 15w @ 1R Ioi0__
T U000 S S 1000_~]
— 990 990_"|
980 980_"]
970 970_"]
U960 el L 960__]
- ‘ a Altuvlum Brown, V. loose, slh‘y sand w/gravel (A-2* 4) moist. ' j ‘ i
— bJ Aluvium - Tan & brown , soft to medium stiff, oloyey, sandy silt (A-4), moist. . ! —
o 6} Aluwium - Dark gray, gray,white & orange, soft o hard clayey silt, moist. ! ! ]
- d) Aluvium - cobbles (367 . _
950 e e)_ Aluvium - Brown, hard, clayey, sandy st \'{/Q"QV‘3|(A“3) moist. R 950_"]
n )7 Alivium - White, gray, black & scattered brown, composed of v.dense ~ gravel /231, cobbles (3'-7')& bodders 00'-!2'5 _
- g} CR < Gray, white, black & brown, Granitic Gnelss, sll. weathered to fresh,hard to v.hard, v. close to mod. close -
~ frac. spacing, some Fe-stalning on frac. faces. . 7
L h) Soll~ Dark brown & black, 6ranitic Gneiss, v. sev. ’ro completely weafhered ' ]
- 1) WR < Gray,black & brown Granitic Gneiss, mod. seV. weathered, med. hard to soft, Fe-sta nlng , =
— J) ¥R ~ Core loss Infervdl interpreted as weathered rock (WR) ' ' N
~ 940 . k) WR - Light brown fo brown, white & dark gray, Granitic Gneiss, mod. sev. to sev.weathered, | : 940
— e medihard‘roseﬁvelosefmcspaemg,Fe—s’ralnmg‘————--—-—--~~--———-----—~--<<« —

' 1 CR - Gray,black & white, Granitic Gnelss, v. sli. weathered to fresh, v.hdrd, v. close to wide '
. froc spacing, Fe-staining on some: fracs. , . .
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a) Aluvium ~ Beige & brown, slity sand w/gravel (cosing)

c) (R~ Gray, black, brown & white,Granitic Gnelss, mod. weafhered mod hard, v. close to close frac. spacing,
thin Intefvalmod. sev. weathered, Fe-stalning.

©d) WR - Brown, black, gray & white,Granitic Gnelss, mod. sev. to sev wem‘hered med hard to soft,v. close to close

ottt frae. spacing, Fe-stain, w/thin completely weathered-intervals.- - - - - - - -- - oo - - e e oo

e)” (R - Gray, black, white & brown,Granitic Gnel 55, mod. o v. sll. weathered, med.hard to v. hard, v. close to close
frac. spaeing, trace pegmatite veins, some Fe-stain, w/fh!n core loss In’rerpre‘red as ¥R & thin WR:intervdis.

£J ¥R - Brown, white, gray & black,lGrani’nc Gnelss, mod. sev to sev. weathered, med hard to soft,v. close
frac. spacing, Fe-stain.

@) (R - Gray, black, white & pink/red Granitlc Gnelss, fresh v.hard, close to mod close frac. spacing. '

h) CR - Whh‘e, brown & dark gray, Grcnlﬁc Gneiss, mod. weo’rhered mod. hard, v. close to close frac. spaclng, Fe-stain.
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8

bJ Aluvium - White, gray & black, scattered brown, composed of med. to v.dense grqvel ﬂ/2'-3'),oobblss -M& bodders (IZ"-E)

- .

30 20 o 0 10 20
| CROSS SECTION @ BENT 1
0 10 20 0 4 o 20
P ———— ] —

VERTICAL SCALE IN FEET HORIZONTAL SCALE IN FEET

1000

9380

980

970

960

950

940

930

'!llllllllIl!llllll!!!lllllIl!l]lvlll!lllIllll!lIlll]llll'll|!l[ll!|lIIII




1000

illllilllll

930

980

970

TTTTTTT T I T T T T T T T T TTI T T odd
] l l | l |

960

950

Illlllllllillllllll!

940

IIII]IIII

D

Muvium - Beige & brown, sitty sand w/grovei
Colluvium / Alluvi um - ¥hite, gray, black & scattered brown, composed of v.dense smd /6~/4%, gravel (I/Z'-3').oobbles B-ms bodders {86
940

.....................................................

WR - Browr;, gray, white & black, Grqniﬂc Gnelss, mod sev. ‘ro sev weu'rhered med to mod hard, v. close to close frac. spacing,
some Fe-stain.

R~ Whh‘e{ gray & black, Granihc Gnelss, sll. weathered to fresh (thin mod. \vecﬁhered lamination), hard to v hard, v. close to moda close
frac. spacing.

(R - 6ray, black, white & pink/red, Gmmhc Gneiss, fresh (w/fhm mod. weathered oner) v.hard, close to w1de frac. spacing, fraces, vugulor
texture, scc’r‘rered augen, pegmatitic vems
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EB2-A EB2-B
20+73 -L- 20+28 -1~

1020 @?_ ww L @ 15°Rt. 020 __
—_Iol0 ! 010 _]
_looo 1000 _]
930 990 _]
980 980 _]
970 - 970 _]
L a) F|II Light brown, loose to med. dense, SIH’}/, clayey sand w/rock frags:, moist. ! -
~ 960 ) ResldudSoi- Red, brown & liht brown, soft to med. stiff dlay w/rock frags,molst.. . 960 __
o +¢) ResldudlSoil- Red, brown & light brown, vi soft fo stiff siff, w/rock frags., moist. : -
~ :d) ¥R - Brown, gray, black & white, Granitic' Gnelss, mod. sev. weathered, med. hard to hard, v. close frac. quclng ' -
n e (R~ bray, black, white, brown & fraces fant pink/red, Granitic Gnelss, mod. weathered to fresh, mod. hard ‘ro v.hard, v. close to mod close N
L : frac. spacing, Fe-stain on frac. faces, some pegmatite veins, scattered augen. —
- ) ¥R - Brown, gray & pink/red, Granitic Gneiss, mod. sev. o sev. wem‘hered med. hard, vn close to close frac. spccmg, : —
n + core loss Infervdlinterpreted as WR. . N
- 950 .g) R - Gray, black & whtfe, Granitic Gneiss fresh, v. hard, close ’ro mod. close frac. spacmg j 950
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NCDOT BORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07

BORELOG REPORT

2 & NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

PROJECTNO. 3360011 |ID. B-4258 | COUNTY Rutherford | GEOLOGIST M. Gragg / M. Johnson
SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River GROUND WTR (ft)
BORING NO. EB1-A STATION 17+64 OFFSET 15ft LT ALIGNMENT -L- 0 HR. 2.0
COLLARELEV. 994.8 ft TOTAL DEPTH 30.0 ft NORTHING 629,383 EASTING 1,036,439 24HR.  NA

DRILL MACHINE CME-45C

DRILL METHOD SPT Core Boring

HAMMER TYPE Manual

START DATE 05/12/07 COMP. DATE. 05/12/07

SURFACE WATER DEPTH N/A

DEPTH TOROCK 14.4 ft

BLOW COUNT BLOWS PER FOOT SAMP. L
E‘(-f'f)‘/ DE(:)TH . s 100 v 0 SOIL AND ROCK DESCRIPTION
0.5ft | 0.5ft | 05ft | |0 % 5 A NO. | /Mol G | ELEV. (1) DEPTH ()
995 | | 9948 GROUND SURFACE 0.0}
4 ’ [ Alluvium - Tan & brown, soft to med. stiff
9928 L 20 | clayey, sandy silt.
+4 1 2 2 & - - SS8-2 M
989.8_L 50 Fo 990.1 : : 47
T 1 3 7 6s - M Alluvium - Brown, soft, sandy, clayey silt.
1 I
1 I
984.8_L 10.0 : st L e 08d3 105
r T T ey M Alluvium - Brown, hard, clayey, sandy silt
r RS I SN IR 982.5__ wigravel. Begin coring at Elev. 9825, 12.3
I ) of Alluvium - White, gray, black & brown,
0‘3;0;980-4 composed of v. dense gravel (1/2"-3"), cobbles 14.4
?j/)_ \(3”~7") & boulders (10"-12").
-~ g777 CR- Gray, black, white & brown, Granitic 171
RS-1 SISl \Gneiss.
ISOCL 9762 Soil - Dark brown & black, Granitic Gneiss, v. 185
iR ev. to completely weathered. :
(.74 9740 _ CR - Gray, black & white, Granitic Gneiss. 208
4749031 Core loss interval, 217
Vi CR - Gray, black & white, Granitic Gneliss.
ey X 24.9
2 8 WR - White, gray, light brown, Granitic Gneiss. /223
%- CR - Gray, black & white, Granitic Gneiss.
x‘/// :
20 964.8 30.0
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Boring Terminated at Elevation 964.8 ft in CR
(Gneiss)

' NCDOT CORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07

CORE BORING REPORT

2 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 10

PROJECT NO. 33600 1.1 [ ID. B-4258 | COUNTY Rutherford ' | GEOLOGIST M. Gragg / M. Johnson
SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River GROUND WTR (ft)
BORING NO. EB1-A STATION 17+64 OFFSET 15ftLT ALIGNMENT -L- 0 HR. 2.0
COLLAR ELEV. 994.8 ft TOTAL DEPTH 30.0ft NORTHING 629,383 EASTING 1,036,439 24 HR. N/A

DRILL MACHINE CME-45C DRILL METHOD SPT Core Boring

HAMMER TYPE Manual

START DATE 05/12/07 COMP. DATE 05/12/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 14.4 ft

CORE SIZE NQ2

TOTALRUN 17.7 ft

DRILLER Contract Driller

DRILL RUN STRATA
Et,fgv DE(%TH R(%N RATE R(%c): R(%D SQI\CA)P- R@():. R(%D o DESCRIPTION AND REMARKS
Minfft) | o | % - e | % |G| ELEV.(f) DEPTH (ft)
982.5 Begin Coring @ 12.3 ft .
9825 12.3
S s 27 1:21 (1.6) | N/A (1.0) | N/A BSSF 9825 Alluvium - White, gray, black & brown, composed of v. dense gravel (1/2"-3"), 12.3
o051 150 118 | 59% 47% 000f 9804 cobbles (3'-7") & boulders (10°-12"). 144
. T - ) .1'38 XN NER)] (2.7) | (1.8) £zA— CR - Gray, black, white & brown, Granitic Gneiss, sli. weathered to fresh, hard to
T 210 97'% 62% 100% | 65% ,“/{_ ar7 Vv hard, v. close to mod. close frac. spacing. 171
+ 1:46 RS-1 4 (1.2) | (0.0) RSSF o7 Soil - Dark brown & black, Granitic Gneliss, v. sev. to completely weathered, softto 455
978 200 I 1:58 \ 86% / > “-“—“\\_/_s_oft close frac. spacing. -
Ot 0. =5 1:21 2.3) P —g740 CR- Gray, black & white, Granitic Gneiss, v. sli. weathered to fresh, v. hard, close 208
+ - ‘11:2‘75 @119 \100%4 573 —\tomod. close frac. spacing, some Fe-staining on foints. —5
+ e 82% | 80% 0.0) oD "‘——‘\Core loss interval interpreted as weathered rock. "
T 201 \ 0% / CR - Gray, black & white, Granitic Gneiss, v. sli. weathered to fresh, v. hard, v.
969.8_1 25.0 Yo7 1(80%} -2) P 9699 close to mod. close frac. spacing, some Fe-staining on joints.
4 5.0 1:48 (4.6) | (4.0) © 4)" ©.0) 909 WR - White, gray, light brown, Granitic Gneiss, mod. sev. weathering, med. hard,
i 236 - | 92% | 80% \10b°//\ 0% /,,Jﬁ \v. close frac. spacing. /
4 }28 @ 4)" @ 8) z‘fj CR - Gray, black & white, Granitic Gneiss, v. sli. weathered to fresh, v. hard, v.
96448: 30,0 P 04% | 85% : o648 close to mod. close frac. spacing, some Fe-staining on fracs. 300
] Boring Terminated at Elevation 964.8 ft in CR (Gneiss)
- S
~ S~
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Boring EB1-A — Station 17+64 @ 15° Left — Box 1 of 2

Box 2 of 2

Boring EB1-A — Station 17+64 @ 15’ Left

11



NCDOT BORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07

£ & NCDOT GEOTECHNICAL ENGINEERING UNIT
1L¥ BORELOG REPORT

SHEET

PROJECT NO 33600.1.1 j ID. B-4258 ’ COUNTY Rutherford | GEOLOGIST M. Gragg / M. Johnson
SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River GROUND WTR (ft)
BORING NO. EB1-B STATION 17+45 OFFSET 15ftRT ALIGNMENT -L- 0 HR. 2.0
COLLARELEV. 9950 ft TOTAL DEPTH 30.0 ft NORTHING 629,378 EASTING 1,036,404 24 HR. N/A
DRILL MACHINE CME-45C DRILL METHOD SPT Core Boring HAMMER TYPE Manual
START DATE 05/12/07 COMP. DATE 05/12/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 15.7 ft
B FOOT SAMP. L
ELEV DE(;)T H|___BLOW COUNT BLOWS PER v o SOIL AND ROCK DESCRIPTION
® 05ft | 05ft | 05ft | |0 » % 75 1001] No. Lol 6 | eev.m ' DEPTH (f)
995 1995.0 GROUND SURFACE 0.0}

1 : T Alluvium - Brown, v. loose, silty sand w/gravel.
9930 T 20 1

+ 2 2 Tl s 991.5 35

+ - - Alluvium - Gray/brown, soft, sandy silt.

-+ } 989.5 55

+ I Alluvium - Dark gray, soft, sandy, clayey silt.

T N T R R [ 987.0 8.0

+ .. e e e e e e e 986.0 __ Cobbles (3"-6"). 9.0
985.0 10.0 | Alluvium - Gray, white & orange, hard, clayey

i 13 18 17 silt. Begin coring at Elev. 982.7.

4 e | os27 12.3

+ Alluvium - Composed of white, black &

+ scattered brown, v. dense, gravel (1/2"-3"),

-+ -g79.3  cobbles (3"-7") & boulders (10"-12"). 15.7

T CR - Gray, white & black, Granitic Gneiss.

+ " o76.1 18.9

_': - WR - Gray, white, black & brown, Granitic

+ %_ Gneiss. /

1 A CR - Gray, white, black & brown, Granitic

\

T A op13  Cneiss. 27

€ g/" o700  WR - Brown, white, dark gray, Granitic Gneiss. 250

1 A, CR - Gray, black & white Granitic Gneiss.

4 ir

T A 965.0 30.0

Boring Terminated at Elevation 965.0 ft in CR
(Gneiss)
Other Samples:
ST-3 (5.0-5.5)
ST-4 (5.5 - 6.9)
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NCDOT CORE SINGLE BROAD RIVER.GPJ. NC_DOT.GDT, 7/12/07

.2 NCDOT GEOTECHNICAL ENGINEERING UNIT
11L¥ CORE BORING REPORT

SHEET 12

PROJECT NO 33600.1.1

|ID. B-4258

| GOUNTY Rutherford

| GEOLOGIST M. Gragg / M. Johnson
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|- SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River’ ) GROUND WTR (ft)
BORING NO. EB1-B STATION 17+45 OFFSET 15ft RT ALIGNMENT -L- 0 HR. 2.0
COL‘LAR ELEV. 9950 ft TOTAL DEPTH 30.0 ft NORTHING 629,378 EASTING 1,036,404 24 HR. N/A
DRILL MACHINE CME-45C DRILL METHOD SPT Core Boring HAMMER TYPE Manual
START DATE 05/12/07 COMP. DATE 05/12/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 15.7 ft
CORE SIZE NQ2 TOTALRUN 17.7 1t DRILLER Contract Driller
DRILL R STRATA | L )
S5 | P | i | RATE [FECTRODT| SMP. FRECTRAD o DESCRIPTION AND REMARKS
(Min/t) % % ) % % G| ELEV.(R) DEPTH ()
982.7 Begin Coring @ 12.3 ft
8827 L 123 | 27 0:38 | (2.3) ] (0.7) (24) | NA B8S 9827  Alluvium - Composed of white, biack & scattered brown, v. dense, gravel (1/2°-3", 12.3
4 1:21 85% | 27% 70% oook cobbles (3"-7") & boulders (10"-12").
980.0 16.0 0-45/0.7. 000
4 50 | 136 |47 [@8) OO0~ 9793 _ : ] 157
T 142 | 94% | 76% (3.2) | 3.1) K= CR - Gray, white & black, Granitic Gneiss, v. sli. weathered to fresh, v. hard, v.
1 1:38 100% | 97% V=g close to mod. close frac. spacing, some Fe-staining on fracs.
4 2:21 RS-2 = o761 189
975.0 20.0 1:52 (0.1) 4 (0.0) ﬁ_ WR - Gray, white, black & brown, Granitic Gneiss, mod. sev. weathered, mod.
1 5.0 154 | (8.7) | (0.7) \100%/{\_0% ?,){4_ hard to soft, Fe-staining.
4 1:38 74% | 14% @71 (. A CR - Gray, white, black & brown, Granitic Gneiss, sli. weathered to fresh, v. hard,
1 2:01 100% | 23% ¥- 24 ata v close to mod. close frac. spacing, Fe-staining on joint faces, 80° frac. @
o700 T ’ 1:56 0000 /'/ s——————\21.4'-22.3' heavily Fe-stained. 231
.0 | 250 209 70 k0o 4 970.0 _ WR - Brown, white, dark gray, Granitic Gneiss, sev. weathering, med. hard to soft, _25.0
1 50 | 1:49 (4»3) ("nf) @ ;) @ g) I \v. close frac. spacing, heavy Fe-staining. -
4 ;:?6 94% | 90% 04% | 909, V.~ CR - Gray, black & white Granitic Gneiss, fresh, v. hard, close to wide frac.
4 1:23) ° ° N spacing, Fe-staining on one frac., 45° frac. @ 29.7' w/Fe-staining.
965.0 T 300 1:33 A se50 ' 300
L Boring Terminated at Elevation 965.0 ft in CR (Gneiss)
C Other Samples:
S L ST-3(5.0-5.5)
- ST-4(55-6.9)
[~
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Boring EB1-B — Station 17+45 @ 15’ Right — Box 1 of 2

Boring EB1-B - Station 17+45 @ 15’ Right — Box 2 of 2




NCDOT BORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07

2 & NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
1L¥ BORELOG REPORT

& NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 14
CORE BORING REPORT

PROJECT NO, 33600.1.1 | ID. B-4258 | COUNTY Rutherford [ GEOLOGIST M. Gragg / M. Johnson  [PROJECTNO. 3360011 |Ip. B-4258 | COUNTY Rutherford | GEOLOGIST M. Gragg / M. Johnson
SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River GROUND WTR (ft) -SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River , GROUND WTR (ft)
BORING NO. B1-A STATION 18+60 OFFSET 15ftLT ALIGNMENT -L- 0 HR. N/A ! BORING NO. B1-A STATION 18+60 OFFSET 15ftLT ALIGNMENT -L- OHR. N/A
COLLARELEV. 988.1 ft TOTALDEPTH 36.8ft NORTHING 629,313 EASTING 1,036,503 24 HR. N/A COLLARELEV. 988.1ft TOTALDEPTH 36.81t NORTHING 629,313 EASTING 1,036,503 24 HR. N/A
DRILL MACHINE CME-45C DRILL METHOD NW Casing w/ Core HAMMER TYPE Manual i DRILL MACHINE CME-45C DRILL METHOD NW Casing w/ Core HAMMER TYPE Manual
START DATE 05/16/07 COMP. DATE 05/16/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 19.7 ft START DATE 05/16/07 COMP.DATE 05/16/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 19.7 ft
BLOW COUNT BLOWS PER FOOT SAMP. L ’ : ;
E%ftE)v VDE(;;”H —m s o e ool | s v o SOIL AND ROCK DESCRIPTION CORE SIZE NQ2 - | T'\?TAL RUN 30. ; _:tR T DRILLER Contract Driller
- - - - /MOl G | ELEV. (it : DEPTH (it
' L ' & @ B |25 | | RaTE [FESTRADT SAMP. [REC.TRAD| G DESCRIPTION AND REMARKS
Minfft) | 9% | % ) % | % |G| ELEV.() DEPTH ()
990 _| L ‘ 981.2 | Begin Coring @ 6.7 ft
4 : - csst GROUND SURFACE 0ol ! 8%:8_: 84 16 | 1:38 gag/z N/A ; (116"5/3 N/A 888:_981 4 Alluvium - Composed of med. to v. dense gravel (1/2"-3"), & cobbles (3™-7"). 6.7
] Alluvium - Beige, brown, silty sand wigravel ! T 50 1""2:10 23y NA -
. (casing). Begin coring at Elev. 981.4. : + g% 46% -
N I 208 -
B 9748 _1 133 1 212 -
] I 50 | 241 |(3.3)] 0.0 L
] S AT~ Compossd T med Bv.a - i gar | O O% s ' =
] 000f uvium - Composed of med. to v. dense 4 - (4.0) | 0.0y o WR - Brown, black, gray & white, Granitic Gneiss, mod. sev. to sev. weathered,
’ 009r" gravel (1/2"-3"), & cobbles (3"-7"). 969.8 18.3 g;g 100%| 0% - med. hard to soft, v. close to close frac. spacing, Fe-staining decreasing w/depth
4 §§§_ i 50 30 G0) | (1.3) ’ . B thin complete weathered range 17.3'-19.5' (4 intervals). 197
i ool b 3411{8; 100% 26% (RS 3 (13.6)| (2.5) B4 CR - Gray, black, white & brown, Granitic Gneiss, mod. to sli. weathered, med.
- 1000 T 501 : 100% | 18% ¢2 =A™ hard to v. hard, v. close to close frac. spacing, some Fe-staining, some pegmatitic
4 888_ 964.8 233 216 4 B ygins, 70° joints @ 24.9'-25.2', 26.4'-27.2', 27.3-27.6', 28.1'-28.5' & 28.3', >75°
1 0ot o724 157 ] 50 | 250 | (50) | (04) N foints @ 29.8-31.0"
1 V& WR - Brown, black, gray & white, Granitic i 216 {100%| 7% L
] =1 Gneiss. . 2:21 3
-1 — 2:35 L
1 - 9684 19.7 956.8_1 28.3 217 N -
7 \RS-3 - CR - Gray, black, white & brown, Granitic - 50 | 224 [ (B0O)]| (.1 L
1 A Gneiss. 4 306 [100%| 22% L
] o - 2:19 L
e — 2:16 L
b A 954.8_1 333 2:51 i 333
i i R 351 246 | (35|27 35) 1 (27) CR - Gray, black, pink/red & white, Granitic Gneiss, fresh, v. hard, close to mod.
’ r E . 2:51  {100%| 77% 100%| 77% ?}9 close frac. spacing, some vertical healed joints.
] r 9513 T 3638 228 S7E 9513 368
N 1 Boring Terminated at Elevation 951.3 ft in CR (Gneiss)
_ |_osa8 333
4 2 CR - Gray, black, pink/red & white, Granitic
J 75,/{4 Gneiss.
T 7T 9513 368
) Boring Terminated at Elevation 951.3 ft in CR
. (Gneiss)

PORNN [ONS TUN SONY SNS OO JNUR ST SHUE OO TN AUSY SUOY NURN TOUNY SN AN SUNT AN AN SN NN SN SN NN SN SO HUN TN SHNR NN SO TR SO SO0 N A SO HK N N L ' f 1
t—t—t—1ttttttt—ttt——t--t-—t-tt-t-tt-t+-t--+tt+r-+---t--tr+t++—trtr+-+ryt+—t-pr—t-t—t—r-r——rr ittt

4 dd.

PINONNE TN NN SN ST WA S AN OT SO YU WS JON WARY SVUN TN SO0 AT SONC SN TN Y T O NI |
+-+-t+t+-+—+tt+t+r—-t-tttt-t-t-t-r-—--t--t-r---t-+-r---t-t--t-+--------- - - - r-----—- -+ttt

||||I|lllllllll|llllllll‘lllll|(||l|lll|lll|

'
i

{

llllllllxllll'lilllClIllllll[ll‘]l!l!ll'liilll|Illllll

NCDOT CORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07




Boring B1-A — Station 18+60 @ 15’ Left — Box 1 of 3

Boring B1-A — Station 18+60 @ 15° Left — Box 3 of 3

Boring B1-A — Station 18+60 @ 15’ Left — Box 2 of 3
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NCDOT BORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
Y BORELOG REPORT

. NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 16
CORE BORING REPORT

{

1

PROJECT NO. 33600.1.1 | ID. B-4258 l COUNTY Rutherford I GEOLOGIST M. Gragg/M. Johnson PROJECT NO 33600.1.1 I ID. B-4258 | COUNTY Rutherford I GEOLOGIST M. Gragg /M. Johnson
SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River GROUND WTR (ft) ~ | SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River . GROUND WTR (ft)
BORING NO. B1-B STATION 18+39 OFFSET 15ftRT ALIGNMENT -L- - O HR. N/A ~ | BORINGNO. B1-B STATION 18+39 OFFSET 15ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 988.3ft TOTAL DEPTH 33.5ft NORTHING 629,307 EASTING 1,036,467 24 HR. N/A . COLLARELEV. 088.3 ft TOTAL DEPTH 3351t NORTHING 629,307 . EASTING 1,036,467 24 HR. N/A
DRILL MACHINE CME-45C DRILL METHOD NW Casing w/ Core : HAMMER TYPE Manual DRILL MACHINE CME-45C DRILL METHOD NW Casing w/ Core HAMMER TYPE Manual
START DATE 05/17/07 COMP. DATE 05/17/07 SURFACE WATER DEPTH N/A DEPTHTOROCK 14.3 ft START DATE 05/17/07 COMP. DATE 05/17/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 14.3ft
: SAMP. L N | ' ;
Et;%v DE(%I’H - ;LOV\; ::UNZ — s ” BLOWS ::)ER FOOT 5 10| o v o SOIL AND ROCK DESCRIPTION % CORE SIZE NQ2 | TNOTAL RUN 27.; Tf; ] DRILLER Contract Driller
- : - h - /MOl G | ELEV. () DEPTH (#t) DRILL ATA 1L
: ' : ! o [P | T | RaTE [RESTRODY SAP. MRECTRAD| g DESCRIPTION AND REMARKS
| Min/ft) | 5% | % ) % | % |G| ELEV.() DEPTH (f)
990 n ' o | o Begin Coring @ 6.4 ft
‘ L S Lo 21 1:59 | (21) | NA 4.7y | NA SL e81.9  Alluvium - Composed of v. dense gravel (1/2"-3"), cobbles (3"-7") & boulders 6.4
5282 YT eiGROUND SURFACE 00 9798 85 227 |100% 59% ol (1215, i gravel (1123 e
- Beige, brown, silty sand w/gravel 50 Nu150AA 21 | A 060
(casing). Begin coring at Elev. 981.9. T ’ 218 |. Eté‘y) 1 o33
T 2:52 ° : 000f
T z4 038!
: o748 135 | 2339 293
& 981.9 64 i i 50 2712 @217 : ool 874.0 " 143
0os Alluvium - Composed of v. dense gravel : 4 2:02 [ 84% | 14% 34) ] (1.0 ,f//- CR - Gray, black, brown & white, Granitic Gneiss, mod. weathered, mod. hard, v.
099~ (1/2"-3"), cobbles (3"-7") & boulders (12"-15"). ! 4 2:34 100% | 28% ;},9_ close to close frac. spacing, thin interval mod. sev. weathered, heavily Fe-stained.
- 500k ! 1 2:48 9706 17.7
- 0001 969.8.1 18.5 2:56 (0.8) | (0.0) P£ZA—-9698 _ WR - Black, gray, white & brown, Granitic Gneiss, mod. sev. to sev. weathered, v. 185
§§§— + 50 1 248 (@4 (1 4 \100%/\ 0% | 5?— \close to close frac. spacing, Fe-stain. /
SS3+ . + 2:56 | 88% | 28% | - @ni04 LA CR - Gray, black, brown & white, Granitic Gneiss, mod. to v. slightly weathered,
229740 i ) 14.3 T gg; 48% | 14% H}ﬁ- med. hard to v. hard, v. close to close frac. spacing, heavily Fe-stained,
’ ﬁ' CR - Gray, black, brown & white, Granitic 9648 _1 235 319 ,144 - decreas’mg wl/depth 80° frac. @ 18.5', 20. {.)‘ & 22.1'-22.6", 80° partially healed frac.
;}5{_ Gneiss. 1T 5.0 258 | (4.8) | (1.9) Jf N @ 21.5-21.9, , core lo’ss interval 19.1'-19.7' interpreted as WR, mod. sev.
- oros 177 1 251 | 96% | 26% |_Re4 & weathered 26.7-27.1"
(47249698 WR - Black, gray, white & brown, Granitic 18.5 i + 3:46 o
o Greiss. . - 9508 T 285 3 > " 960.1 . 282
- g:e-i S‘Gsray, black, brown & white, Granitic s I B0 2t [Ge|eEs (0.5) 778 WR - Brown, white, gray & black, Granitic Gneiss, mod. sev. to sev. weaihered,
. . ! 1 3:01 96% | 58% | - \71% | % B ed. hard to soft, v. close frac. spacing, Fe-stain.
1 3:29 (271 @7 B#4 g7 CR-Gray, black, white & pink/red, Granitic Gneiss, fresh, v. hard, close frac. 316
1 3:40 100%AN100% A \spacing, vert. frac. @ 28.9'-30.8' - healed to partially healed. ]
LRS4 | ) 954.8 1 335 2:51 (1.6) | (0.0) A2l 9548 CR-White, brown & dark gray, Granitic Gneiss, mod. weathered, mod. hard, v. 335
72 1 \84% M\ 0% / \close to close frac. spacing, Fe-stain.
< 960.1 282 + Boring Terminated at Elevation 954.8 ft in CR (Gneiss)
Az WR - Brown, white, gray & black, Granitic ’-bZ&Q T '
Y5l \Gneiss. I
<1 9567  CR-Gray, black, white & pink/red, Granitic 31.6 1
Fa \Gneiss. /A 1
. 249548 CR-White, brown & dark gray, Granitic 335 1
\Gneiss. 4
Boring Terminated at Elevation 954.8 ft in CR 4
(Gneiss) 4
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Boring B1-B — Station 18+39 @ 15’ Right — Box 1 of 3

Boring B1-B — Station 18+39 @ 15’ Right — Box 2 of 3

Boring B1-B — Station 18+39 @ 15’ Right — Box 3 of 3
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Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT
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PROJECT NO.

NCDOT BORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07

33600.1.1 |D. B-4258 | COUNTY Rutherford | GEOLOGIST M. Gragg / M. Johnson
SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River GROUND WTR (ft)
BORING NO. B2-A STATION 19+71 OFFSET 15ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 987.2ft TOTALDEPTH 37.2ft NORTHING 629,245 EASTING 1,036,586 24 HR. N/A
DRILL MACHINE CME-45C DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Manual
START DATE 05/15/07 COMP. DATE 05/15/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 20.9ft
W W T SAMP. L
E'(‘ﬁE)V DE(%TH BLOW COUNT BLOWS PER FOO v ) SOIL AND ROCK DESCRIPTION
05ft | 0.5ft | 05ft | |0 % 50 78 1001 NO. | /moll ¢ | etev.m DEPTH (ft)
990 |
T 987.2 GROUND SURFACE 0.0
1 Alluvium - Beige, brown, silty sand w/gravel.
9852 T 20 Begin coring at Elev. 984.0.
T 6 15 | 60/0.1 . Py 984.0 3.2
1 | [so0d osor Colluvium/aliuvium - White, gray, black &
4 0oof scattered brown, composed of v. dense sand
1 R3Sk (1/46"-1/4"), gravel (1/2"-3"), cobbles (3"-7"), &
-+ 23 boulders (8"-6"). .
4 0O O
1 000|
ofedel
-+ OO
1 000
[ele
— OO—
i 000
-+ o oJoZo! ud
-+ P 10O Of=
. 000
1 R o9l .
I o 0S8[ s70.1 174
-+ L. WR - Brown, gray, white & black, Granitic
1 . Gneigs.
I . ;5,- 9566.3 ) 20.9
T T A CR - Gray, white, black & pink/red, Granitic
T RS-5. o Gneiss.
1 zﬁf L
-+ P .
I =i
- ;‘gf_
I 5,;;_
T A
1 ;};; i
I =
g 950.0 37.2
Boring Terminated at Elevation 950.0 ft in CR
(Gneiss)

IR NS DUNT SN U TN TN MO S SO RO SN EY

£

PURTENCIN BNV ST ST S RN R SR N N SO SO ST T IO |
LSS B I S B B N S S S RSt Sun e S AN At SUN U St NS NN S SN e S SNt St SR N BN N R Rt S S DR Bt N

l!||llllllllll!ll|||l|||'lll||l||lr||ll

NCDOT CORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT. 7/112/07

-

NCDOT GEOTECHNICAL ENGINEERING UNIT
1LL¥ CORE BORING REPORT

SHEET 18

PROJECT

NO. 33600.1.1

| ID. B-4258

COUNTY Rutherford

| GEOLOGIST M. Gragg / M. Johnson

|-SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River

BORING NO. B2-A

STATION 19+71

OFFSET 15ftLT

ALIGNMENT

COLLARELEV. 987.21t

TOTALDEPTH 37.2ft

NORTHING 629,245

EASTING 1,036,586

GROUND WTR (ft)
-L- 0 HR. N/A
24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Manual

START DATE 05/15/07

COMP. DATE 05/15/07

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTALRUN 34.01t

DRILLER Contract Driller

DEPTH TO ROCK 20.9ft

DRILL RUN STRATA | L .
ELEV | DEPTH | RUN SAMP.
@ | @ | @ RAE IR TS| o [T TRo DESCRIPTION AND REMARKS
Min/ft) | o | %% % % | G| ELEV. () DEPTH (ft)
984 Begin Coring @ 3.2 ft
9340 | 32 140 146 [(@E7)| NA (7.0) | N/A 18SGL 9840  Colluviunvalluvium - White, gray, black & scattered brown, composed of v. dense 32
. 1 gg; 92% 50% cooL sand (1/16"-1/4"), gravel (1/2"-3"), cobbles (3"-7"), & boulders (8"-6".
9800 T 7.2 251 BSor
T 50 | 216 | (3.0)| NA N
4 2:21 60% co0oL
1 2:34 L
I 215 2oL
9750 T 122 207 oS0
1 50 | 048 | (04)| NA cool
1 : 1:21 8% T L
I 0:37 0 R
1 112 33
970.0 17.2 1:13 ooo|  970.1 17.1
1 5.0 211 1 (4.7)](1.3) (3.6) | (0.0) I/ WR - Brown, gray, white & black, Granitic Gneiss, mod. sev. weathered, med.
1 ; g? 94% | 26% 95% | 0% Z hard to mod. hard, v. close to close frac. spacing, some Fe-staining.
I 504 21 966.3 20.8
965.0 T 22.2 2:19 (16.5)|(13.5) ﬁ‘ CR - Gray, white, black & pink/red, Granitic Gneiss, fresh w/imod. weathered
T 50 | 219 | @7 | @7 [RS8 95% | 83% n interval 34.7'-35.1", v. hard, close to wide frac. spacing, 4 high angle fracs. 70°-80°
1 2:16 94% | 94% =i between 32.6' & 35.6', 15° frac. 22.2', healed fracs. throughout, traces vugular
1 3:27 > %_ texture. .
I 3:20 =
960.0 T 27.2 3.8 a0
T 50 | 1502 | (5.0) | 5.0) =il
1 26:12 | 100% | 100% A
4 17:08 ) ° ?‘5_
1 12:16 o
9550 T 32.2 18:21 ?‘ﬁ:j:_
1 50 | 10:30 [ (@5)] (25 ?Zg_
1 ggg 90% | 50% " 71
I 10:21 "Zf:
950.0 | 37.2 8:16 749500 37.2

| TR SR NS S S N NSO T N SN SO ST TN AN N SN SO NI NV SY SN Y TN RSN NN N S S N W NS

| SN S B [ B B DS S S S SN SN N S B BN S S B St NS B U M B S S R St R SN S N B IR N M B e e N B M B ¢
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Boring Terminated at Elevation 950.0 ft in CR (Gneiss)




Boring B2-A — Station 19+71 @ 15’ Left — Box 1 of 3

Boring B2-A — Station 19+71 @ 15° Left — Box 3 of 3

Boring B2-A — Station 19+71 @ 15’ Left — Box 2 of 3
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BORELOG REPORT

2 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

PROJECT NO. 33600 1.1 ‘ ID. B-4258

| GEOLOGIST M. Gragg / M. Johnson

| COUNTY Rutherford

SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River GROUND WTR (ft) ‘
BORING NO. B2-B STATION 19+40 OFFSET 15ftRT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 987.21t TOTALDEPTH 32.3ft NORTHING 629,239 EASTING 1,036,544 24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ Core

HAMMER TYPE Manual

START DATE 05/16/07 COMP. DATE 05/16/07

SURFACE WATER DEPTH N/A

DEPTHTO ROCK 8.8 ft

NCDOT BORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07

BLOW COUNT BLOWS PER FOOT SAMP. /| L
E(LﬁE)V DE(%TH v o SOIL AND ROCK DESCRIPTION
0.5t | 0.5ft | 05ft | [0 25 P 7 1901 | NO. L /morl G | ELev. ) DEPTH (ft)
990
GROUND SURFACE 0.0)
Alluvium - Beige, brown, silty sand w/gravel.
Begin coring at Elev. 980.8.
6.4
Alluvium - thte, gray, black & scattered
brown, composed of dense to v. dense sand
\(1/16"-1/4"), gravel (1/2"-3") & cobbles (3"-5™). /“‘—‘
CR - Gray, black & white, Granitic Gneiss.
RS-6_
14.3
WR - Brown, black & white, Granitic Gneiss. )
) 16.7
CR - White, gray & black, Granitic Gneiss.
! 20.3
CR - Gray, black & white Granitic Gneiss.
g
=,
>
T4
A_954.9 323

PRRTI WOT NE NI S SR NN N U SOT SO0 NN TN SUNC TN IO SUOC NONY WA SN SN TSN SN AN NN SO UNY TR NN SO SN SR S SN YO O SORY M N ST TN SO SN SO TN SN TR TR SN TN SUN SN AN NN SO AN ST T SO S T ST
B am B S I A B B B e o L A ot S o o e B A e L L B e o T A
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Boring Terminated at Elevation 954.9 ft in CR
(Gneiss)

NCDOT CORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07

._ & NCDOT GEOTECHNICAL ENGINEERING UNIT
11¥ CORE BORING REPORT

SHEET 20

PROJECT NO 33600.1.1 l ID. B-4258 I COUNTY Rutherford l GEOLOGIST M. Gragg/ M. Johnson
-SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River . GROUND WTR (ft)
BORING NO. B2-B STATION 19+40 OFFSET 15ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 0987.21t TOTAL DEPTH 3231t NORTHING 629,239 EASTING 1,036,544 24 HR: N/A

DRILL MACHINE CME-45C

DRILL METHOD NW Casing w/ Core

HAMMER TYPE Manual

START DATE 05/16/07 COMP. DATE 05/16/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 8.8 1t
CORE SIZE NQ2 N TOTALRUN 25.9 ft DRILLER Contract Driller
DRILL RUN STRATA | L
E’(;%V DE(Q" H R(%\‘ RATE | REC o e [FEeTRaD 6 DESCRIPTION AND REMARKS
(Min/ft) | % % ) % | % |G| ELEV.(R) DEPTH (ft)
980.8 : Begin Coring @ 6.4 ft
.8 1 %g 0.9 11:38/0.9 | (0.4) |_N/A (1.9) | N/A BSCL-980.8  Alluvium - White, gray, black & scattered brown, composed of dense to v. dense 6.4
i 5.0 ggg 44% /| (1.8) 79% 000l o784  sand (1/16"-1/4"), gravel (1/2"-3") & cobbles (3"-5"). 88
T 240 (5-9,) 35% 65) | 25 F = CR - Gray, black & white, Granitic Gneiss, mod. weathered, v. close to close frac.
T S0 |100% 100% | 45% f et spacing, mod. hard to hard, healed vert. joint @ 10.3".
o749 T 123 211 RS 6 Vi
1 50 | 240 [@4) (1.2 a5
I 312 | 88% | 24% 7L o729 : 143
1 2:51 (1.9) | (0.0) % p_ WR - Brown, black & white, Granitic Gneiss, mod. sev. to sev. weathered, med.
o090 T 173 2:49 79% | 0% @. 9705  hard, v. close to close frac. spacing, Fe-stain. 187
* - 5.0 gi? @932 (3.5) | (1.7) £z~ CR - White, gray & black, Granitic Gneiss, sli. weathered to fresh (mod. weathered
T : " 9 o 97% | 46% V. =A 18.1'-18.2'), hard to v. hard, v. close to mod. close frac. spacing, healed 80° joint
1 326 | 98% | 64% N @ 192997
1 2:38 71 966.9 203
4 2:51 (M9 (1.9 =4 CR- - Gray, black & white Granitic Gneiss, fresh, v. hard, mod close to wide frac.
964.9 22.3 2:59 99% | 99% Qé{.. spacing, scattered augen & pegmatitic veins.
T 50 | 246 | (49) | 4.9 =
4 3:08 98% | 98% > A
1 321 i ¥
4 3:46 7 A
0509 T 273 319 =
+ 5.0 4:08 (5.0) | (5.0) o ;ﬁ:g_
1 346  |100%|100% A
4 4.24 > A
I 357 £
9549 | 323 421 A 954.9 323
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Boring Terminated at Elevation 954.9 ft in CR (Gneiss)




Boring B2-B — Station 19+40 @ 15’ Right — Box 1 of 3

Boring B2-B — Station 19+40 @ 15’ Right — Box 2 of 3

Boring B2-B — Station 19+40 @ 15’ Right — Box 3 of 3
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NCDOT BORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET

PROJECT NO 33600.1.1

| ID. B-4258

l COUNTY Rutherford

] GEOLOGIST M. Gragg /M. Johnson

SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River GROUND WTR (ft)
BORING NO. EB2-A STATION 20+73 OFFSET 15ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 1,004.4 ft TOTAL DEPTH 29.9ft NORTHING 629,199 EASTING 1,036,675 24 HR. Dry
DRILL MACHINE CME-45C DRILL METHOD SPT Core Boring HAMMER TYPE Manual
START DATE 05/13/07 COMP. DATE 05/13/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 13.6ft
BLOW COUNT OWS PER FOOT SAMP. /| L
E(LﬂE)V DE(;)T H cou . BL 5 5 100 v o SOIL AND ROCK DESCRIPTION
o5t | osft | 05t | |0 2 1 . NO. | /Mol G | Eev. @ DEPTH ()
1005 | L 1,004.4 GROUND SURFACE 00
T I L= Fill - Light brown, loose, silty, clayey sand.
1,0024+ 20 I - W& .
] I N R T 7 Mo
- | 1 ooss 4.5
4 I M L Residual - Red, brown & light brown, soft to
J d.. \_ med. stiff, clay wirock frags. Begin coring at
4 4 - \.. Elev. 990.8.
. g - \_
99441 10.0 r \_
: I R v R
] b \-
3 L-’—-'—'—-—'——'—-'—-.'———'--—'—é—;———-—‘——'.-ﬁ-é- % =3 990'8 13'6
- RS-7_ A CR - Gray, white & black, Granitic Gneiss.
~ 7] ‘-z -
- g 1= —
~4 ] j -
] =
: ror
b= 7. = 974.5 299
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Other Samples:
ST-1(5.0-6.1)

Boring Terminated at Elevation 974.5 ft in CR

(Gneiss)

Z_ ™ NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

SHEET 22

YPROJECT NO 33600.1.1 [ ID. B-4258 I COUNTY Rutherford ’ GEOLOGIST M. Gragg / M. Johnson
-SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River . GROUND WTR (ft)
BORING NO. EB2-A STATION 20+73 OFFSET 15ftLT ALIGNMENT -L- 0 HR. Dry
COLLAR ELEV. 1,004.4 ft TOTAL DEPTH 29.9 1t NORTHING 629,199 EASTING 1,036,675 24 HR. Dry

DRILL MACHINE CME-45C

DRILL METHOD SPT Core Boring

HAMMER TYPE Manual

START DATE  05/13/07 COMP. DATE 05/13/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 13.6 ft
CORE SIZE NQ2 TOTALRUN 1631t DRILLER Contract Driller
DRILL RUN : STRATA L
5 1P T | rate [REC i3 o [ R TR o DESCRIPTION AND REMARKS
i (Min/ft) | % % : % | % |G| ELEV.() DEPTH (ft)
990.8 Begin Coring @ 13.6 ft
8282_ } 28 1.3 1:22 | (1.1) | (0.6) |[_RS-7_J(16.1)|(11.7) ?.—990.8 CR - Gray, white & black, Granitic Gneiss, fresh to sli. weathered, v. hard, mod. 136
5.0 \.0;3;610,3/\ 85% )\ 46% 4 99% | 72% ;,z\- close to very close frac. spacing, some pegmatitic veining, scattered augen, core
. 298 116.0)| (29) A loss & mud seam 14.6-14.9"interpreted as WR, 65° fracs. @ 18.5-18.8,
E 226 |100%| 58% ?X;fv;— 10.1-19.5', 21.7"-22.1' & 23.8"-24.1' w/Fe-staining.
C 2:11 o
9845+ 199 | 1:58 ?«_}é—
E 50 | 229 [(5.0)](36) i
1 212 1100% | 72% s
1 2:23 F‘ﬁ—
2:16 o
979.5— 24.9 2:41 r,‘/%—
1 50 | 1:38 |(6.0)|@8) r 4
. 219 1100%| 92% T
N 2:07 7‘@? -
‘ : 221 -
9745 29.9 2:34 S oras 29.9

NCDOT CORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07
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Boring Terminated at Elevation 974.5 ft in CR (Gneiss)

Other Samples:
ST-1(60-6.1)
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Boring EB2-A - Station 20+73 @ 15’ Left — Box 1 of 2

Boring EB2-A — Station 20+73 @ 15’ Left — Box 2 of 2




NCDOT BORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT 7/12/07

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET

PROJECT NO 33600.1.1 I ID. B-4258

| COUNTY Rutherford

| GEOLOGIST M. Gragg / M. Johnson

SITE DESCRIPTION Bridge No. 7 on US 64/74 over Broad River GROUND WTR (ft)
BORING NO. EB2-B STATION 20+28 OFFSET 15ft RT ALIGNMENT -L- 0 HR. Dry
COLLAR ELEV. 1,004.5ft TOTAL DEPTH 29.5ft NORTHING 629,190 EASTING 1,036,621 24 HR. N/A
DRILL MACHINE CME-45C DRILL METHOD SPT Core Boring HAMMER TYPE Manual
START DATE 05/14/07 COMP. DATE 05/14/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 11.6ft
BLOW COUNT BLOWS PER FOOT SAMP. L
E’(—ﬁE)V DE«FZ)T H v ) SOIL AND ROCK DESCRIPTION
05ft | 0.5% | 05ft | |0 % 50 I 1001} NO. | /Mol 6 | Etev.m DEPTH ()
1005 _| L 1,004.5 GROUND SURFACE 0.0
- 4 - Fill - Light brown, med. dense silty sand w/rock
1,002.5+ 290 frags.
i 7 6 5 311 M 1,001.0 35
PSSO h L T Residual - Red, brown & ight brown, v, Soft 0
4 K M stiff, silt w/rock frags. Begin coring at Elev.
4 1= . 093.7.
- ' .
I I M |
T L...__._._....._._.._._’._'.._.__.___.._ 9937 - i - 10.8
+ e 1..992.9 _ WR - Brown, gray, biack & white, Granitic — 116
+ i \Gneiss,
+ V' - CR - Gray, brown, black & white, Granitic
- - Gneiss.
1 | o877 168
4 Vi WR - Brown, gray & pink/red, Granitic Gneiss.
ER =S
-+ - 7749848 19.7
T BB BZr CR- Gray, brown, black, whits & fant pinkired,
4 ?!p(- Granitic Gneiss, -
o4 VA
7/
= 7] = -
I f*fj o
T Z‘J/?' 977.4 2714
T “i CR - Gray, white & black, Granitic Gneiss. -
T =] 9750 295

PIRSE ST TR TR SN AU TAORY TON SEOY TN JNU NN SN SO SN NN TN SO TN SUNE NN NN SUN SO SR MR SN TNV SO SN S TN NN S 1
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Boring Terminated at Elevation 975.0 ft in CR
(Gneiss)

Other Samples:
ST-2(9.0-10.3)

. NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

SHEET 24

PROJECT NO 33600 1.1

| D. B-4258

| COUNTY Rutherford

| GEOLOGIST M. Gragg/ M. Johnson

SITE DESCR!PTION Bridge No. 7 on US 64/74 over Broad River

BORING NO. EB2-B

STATION 20+28

OFFSET 15ftRT ALIGNMENT

COLLARELEV.

1,004.5 ft

TOTAL DEPTH 29.5ft

NORTHING 629,190

EASTING 1,036,621

GROUND WTR (ft)
-L- 0 HR. Dry
24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD SPT Core Boring

HAMMER TYPE Manual

START DATE 05/14/07

COMP. DATE 05/14/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 11.6 ft

CORE SIZE NQ2

TOTALRUN 18.7 ft

DRILLER Contract Driller

DRILL RUN STRATA L
5 1% | T | RaTE [FECTRODY ST IRe qt) "] o DESCRIPTION AND REMARKS
(Min/ft) | % % ) % ELEV. (ft) DEPTH ()
993.7 . Begin Coring @ 10.8 ft
o937 1 108 [ 37 ; fg (3.05/) 0.3) (0.22} (N/A %- 993.7 WR - Brown, gray, black & white, Granitic Gneiss, mod. sev. weathered, med. 10.8
+ : 94% | 9% 100%)| (1.5) Ki7h.292.9 \nard to hard. v. close frac. spacing.
0000 T 145 2:14 (5.0) | 29% ﬁ;- CR - Gray, brown, black & white, Granitic Gneiss, mod. to sli. weathered, hard, v.
: : 50 1 ;10@ z YR 96% 7}5 - close to close frac. spacing, heavily Fe-stained, 85° frac. @ 12.5'-14.3' w/clay
T : 157 72'% 24'% {;' 0877 in-fill, broken wiclay 12.3'-12.5' & 15.8'-16.3". 168
4 gg‘; .51 0.0 74 WR - Brown, gray & pink/red, Granitic Gneiss, mod. sev. to sev. weathered, med. .
9850 T 195 556 52% | 0% %- o848 hard, v. close fo close frac. spacing, core loss 17.0'-18.6' interpreted as WR. 197
T 50 | 207 | 60) [ 20) =74y 33 :};;4._ CR- Gray, brown, black, white & fant pinkired, Grantic Gneiss, mod. 1o v, . )
4 1:36  1100% 40% 100% | 45% -~ weathered, mod. hard to hard, v. close to close frac. spacing, heavily Fe-stained
+ gg} ,«‘4’%' w/85°-90° fracs. - some healed, some w/clay in-fill & heavy Fe-stain.
980.0 T 245 218 a8 .
T 2!
T : of V7 S 9174 271
T gz? (4) | (22) A CR - Gray, white & black, Granitic Gneiss, fresh, v. hard, close to mod. close frac.
975.0 T 205 206 100%{ 92% V)= o750  Spacing, healed 75° frac. 27.7'-28.0' w/Fe-stain. - 295

NCDOT CORE SINGLE BROAD RIVER.GPJ NC_DOT.GDT. 7/12/07
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Other Samples:
ST-2(9.0 - 10.3)

Boring Terminated at Elevation 975.0 ft in CR (Gneiss)




Boring EB2-B — Station 20+28 @ 15’ Right — Box 1 of 2

Boring EB2-B - Station 20+28 @ 15’ Right — Box 2 of 2
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STATE PROJECT NO.: 33600.1.1

TIP NO.: - B-4258
COUNTY: Rutherford :
PROJECT DESC.: Bridge No. 7 on US 64 / 74 over Broad River
SUMMARY OF SOIL CLASSIFICATIONS AND GRADATIONS
. Sample | Depth Interval | AASHTO Soil Perc?nt PerCfant Perc?nt Pergent SO.IL MORTAR Percent
Boring No. No. (t) Class. N No. Passing | Passing | Passing | Retained | Coarse | Fine Silt Clay LL| PI | PL Moisture
_ No.10 | No.40 | No.200 | No.60 | Sand | Sand :
EB2-B SS-1 2.0-3.5' A-2-4 (0) 11 1 94 81 27 38 34 40 16 10 27 |NP|NP| 186
EBI-A SS-2 5.0-6.5' A-4(0) 2 2 100 89 36 20 20 51 19 10 29| NP|NP| 364
EBI-B | ST-3 5.0-5.5' A-4(0) NA | 3 99 93 47 19 18 40 30 12 33| NP|{NP| 500
EB1-B ST-4 5.5-6.9' A5(11D) | NA | 4 100 98 85 2 2 18 51 29 471 9 | 38| 658
EB2-A ST-1 5.8-6.9' A-6(3) NA | 5 95 81 50 27 23 28 16 33 301317 217
EB2-B ST-2 9.0-10.3' A-4(0) NA | 6| 9 80 44 29 26 32 20 22 271 7 120 19.2
Bed S-1 N/A A2-4(0) | NA | 7 99 58 4 72 72 26 0 2 29 | NP | NP N/A




STATE PROJECT NO.: 33600.1.1
TIP NO.: B-4258
COUNTY: Rutherford
PROJECT DESC.: Bridge No. 7 on US 64 / 74 over Broad River
LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES
Sample | Boring Depth Run RQD | Height | Diameter Ur-lit Unconﬁne;d Young's Sp litti‘ng
No. No. Interval (ft) Rock Type (%) (inches) | (inches) Weight | Compressive Modulus Tensile Remarks
(PCF) | Strength (PSID) Strength
RS-1 EBI-A 17.1-17.5' | Granitic Gneiss 62 2.56 1.98 148.2 1818 N/A N/A
RS-2 EB1-B 17.9-18.4' | Granitic Gneiss 76 4.08 1.99 163.6 12474 N/A N/A
RS-3 B1-A 19.7-20.1' | Granitic Gneiss 26 4.25 1.98 153.1 2088 - N/A N/A
RS-4 B1-B 24.5-25.0' | Granitic Gneiss 26 4.05 1.99 163.3 7283 N/A N/A
RS-5 B2-A 21.7-22.2" | Granitic Gneiss 26 4.02 1.99 163.8 15006 N/A N/A
RS-6 B2-B 11.3-11.9' | Granitic Gneiss 35 4.00 1.99 158.4 6140 N/A N/A
RS-7 EB2-A 13.6-14.2' | Granitic Gneiss 46 4.00 1.99 159.7 6449 N/A N/A
RS-8 EB2-B 19.1-19.4" | Granitic Gneiss 24 3.21 1.99 1414 1299 N/A N/A




SHEET 28

NorTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
WBS: 33600.1.1 TIP: B-4258 COUNTY: Rutherford
DESCRIPTION(1): Bridge No. 7 on US 64 / 74 over Broad River
EXISTING BRIDGE
Information from: Field Inspection X Microfilm (reel pos: )
Other (explain)
BridgeNo.: 7 Length: 295" TotalBents: 4 Bentsin Channel: 2 Bents in Floodplain: 4

Foundation Type: Vertical Concrete Abutments on Concrete Footings

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: Minor Bank Sloughing @ EB2 Upstream

Interior Bents: Very Little Undermining

Channel Bed: Very Little Undermining

Channel Bank: Some Sloughing Upstream, Downstream is Protected

EXISTING SCOUR PROTECTION
Type(3): Bouiders

Extent(4). None @ EB1, Immediate Upstream of EB2, Downstream very Extensive

Effectiveness(5): Very Effective

Obstructions(6): Small Trees @ Interior Bent 2

INSTRUCTIONS
1 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 results with report.

Describe the channel bank material based on observation and/or samples. Include any lab results with report.

9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).

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

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

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

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

14 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.

O NG WN

DESIGN INFORMATION

Channel Bed Material(7): Sample results attached, material also includes Alluvium: boulders (12" to
gravel (0.75").

Channel Bank Material(8): Sample results attached, material also includes Alluvium: boulders (12") to
gravel (0.75"). '

Channel Bank Cover(9): Grass with small trees and brush

Floodplain Width(10): 250"

Floodplain Cover(11): Grass, trees and brush

Stream is(12): Aggrading Degrading Static X

Channel Migration Tendency(13): To the East

Observations and Other Comments: River is upstream end of Lake Lure, appears Town of Lake Lure trying to
control migration and flow.

Reported by: > Date: 6/8/2007
Shawn P. Washer, P.E.
DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
B1 B2
100 Year 981.6 | 980.3
500 Year 980.9 | 979.7

Comparison of DSE to Hydraulics Unit theoretical scour: ‘
We agree with the scour computations presented in the Bridge Survey and Hydraulic Design Report for B-4258,
dated 5/9/2006.

DSE determined by: % L,y W%/ Date: 6/18/2007
" C.M. Wﬁélen
SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Bed or Bank Bed Bank . Bank Bank
Sample No. S-1 SS-2 ST-3 ST-4
Retained #4 1 0 0 0
Passed #10 99 100 99 100
Passed #40 58 89 93 98
Passed #200 4 36 47 85
Coarse Sand 72 20 19 2
Fine Sand 25 50 40 18
Silt 1 20 29 51
Clay 2 10 12 29
LL 29 29 33 47
Pl NP NP NP 9
AASHTO] A-2-4 (0) A-4 (0) . A-4 (0) A-5 (11)
Station N/A 17+64 17+45 17+45
Offset N/A 15'Lt. 15' Rt. 15' Rt
Depth N/A 5.0'-6.5' 5.0-5.5' 5.5-6.9'

Template Revised 02/07/06




Photograph No. 1 - This photograph was taken from Boring EB1-B looking at

Borings EB2-A and EB2-B and the existing bridge.

PHOTOGRAPHIC RECORD

Replacement of Bridge No. 7 on US 64 / 74 over Broad River

Ly
§ v

Photograph No. 2 - This photograph was taken from Boring EB1-A lo
Boring EB1-B.

e O,

oking at

Photograph No. 3 - This photograph was taken from the deck of the existing
bridge looking upstream.

Photograph No. 4 - This photograph was taken from Boring EB2-B looking at
Boring EB2-A and the existing bridge.
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PROJECT DESCRIPTION

APPROACHES TO BRIDGE NO. 7

ON US-64 OVER BROAD RIVER

SITE DESCRIPTION _PROPOSED RETAINING WALL RIGHT OF CENTERLINE -L-

AND LEFT OF CENTERLINE -Y2-

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 8E PART OF THE PLANS,

C A DUNNAGAN

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS

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

STATE |  STATE PROJECT REFERENCE NO. SHEET | TOTAL

N.C. 33600.1.1 (B-4258) 1

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (319) 250-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
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 ACCOROING 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,

PERSONNEL
T B DANIEL

C J COFFEY

R D CHILDERS

INVESTIGATED BY___C A DUNNAGAN

CHECKED BY W D FRYE, Jr
suBMITTED BY___ W D FRYE, Jr
DATE JUNE 2006
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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.

33600.L1 (B-4258) 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 1206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTG SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

W GRA

POORLY GRADE

_WELL_GRADED -~ INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFGRM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSD

D

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

ANGULARITY OF GRAINS

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

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

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

SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL 70O OR LESS THAN 0.1 FOOT PER 60 BLOWS.
IN NON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED 8Y A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AGUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

VANE SHEAR TEST

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

EXTREMELY INDURATED

VEPY STIF. GRA.SITY CLAWIST WITH WTERGEDOED FIE SAD LAERSHGHY PUSTE AT-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
e ' N ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITIO CRYSTALLIE FINE 70 COARSE GRAIN TCNEGUS AND METAVORFHIC ROCK TRAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
cLASS. (< 35% PASSING *200) (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. E;‘Eelsf G?ET"?E:’?T' ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP Al A3 a-2 A4 [A6 A6 AT al, a2 | A4 A5 COMPRESSIBILITY 532k°§J§%ALL'"E SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. |aA-1-a|A-1-b a-2-4]a-2-6]a-2-6 e A-3 A6, A-7 SLIGHTLY COMPRESSIBLE LIGUID LIMIT LESS THAN 31 ST = INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
TTTgETTT . NSNS MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-50 ASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
3 SN , CORE_RECOVERY (REC,) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
syMBOL RSSSeRSSeRt:iL: NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 56 (SéEPD)lMENTARY ROCK - g:;fe;gggn.é :cocx TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BT GF CORE FUNT AND EXPRESSED S 0 SERCENTAGE.
% PASSING St | ek PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
: i:% 50 MX . Gf;g;‘lUéAR CLAY PEUAT, ORGANIC MATERIA GR:%li‘th SILTSO;LZLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
30 MX|5@ MX|S1 MN L FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW HT STAINING. R R
« 200 |15 Mx [25 x|18 Mx|35 mx|35 mx|a5 Mxi35 mx|36 |36 36 |36 N soiLs TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- to% £ HAMMER I CRYSTALLINE. o SHOW SLIGHT STAINING. ROCK RINGS UNDER %%ZOL*;ZL‘*NGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-85% 5 - 12% LITTLE 10 - 20% :
Lious LT 10 1) a1 o (40 vl o Lo wox [ [r et | sonis ik MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, 0OIP DIRECTION (DIP AZIMUTH! - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX 6 MX NP 1@ MX 116 MX i MN {11 MN 118 MX [10 MXUTMN {1 MN LITTLE OR HIGHLY HIGHLY ORGANIC 18% >20% HIGHLY 35% AND ABOVE v SL1) g?YiTcAkisgzLf]:?o::}l:luigECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [] ] ] s Mx |8 mx |1z mx]is mx|No M| MODERATE ORGANIC GROUND WATER . FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF AN SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO ONE ANOTHER PARALLEL 10 THE FRACTURE.
USUAL TYPES|STONE FRAGS. -\ o | opy 1y oR cLAYEY SILTY | cLavey ORGANIC . WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR :
OF MAJOR  |GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
TER swp  |SAND| CRAVEL AND SeND | SOILS | SOILS E y STATIC WATER LEVEL AFTER _24  HouRs
:?N‘ER::ESG MOcl')‘fRATE EA%ILII?SS)N'LOPC?(RSTﬁg;OEEfgggA:QO:Rglssft0;?;lg?sggLDO:gS\T:g:éNgH%:FECCTS‘ 1:00 s FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO ew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (M0D.) d g LAY. ROCK HA PARENT MATERIAL.
Y EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE ERCHE ER, SATU DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
OJUU"' SPRING R SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
Pl OF A-7-5 SUBGROUP 1S =< LL - 3@ ;PI OF A-7-6 SUBGROUP IS =>LL - 38 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAM.
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED pr———y SAPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK' SOUND WHEN STRUCK. THE FIELD.
pRIMaRY so1L TrPE | OO PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADUAY EVBANKENT (RE) @ on TEST BORING DESIENATIONS £ IESTED, WOULD YIELD. SPT REFUSA JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
-VALUE)
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED : :
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME IL;’-SGEME:QSH;-;ELTE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED T0O
oAU AR LOOSE 410 10 S5 - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. L L EXTENT.
UL MEDIUM DENSE o N/a ART (AF) OTH SAMPLE IF_TESTED, YIELDS _SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
MATERIAL 18 70 3 TFICIAL FILL (AF) OTHER
% DENSE 30 T0 50 THAN ROADWAY EMBANKMENT CORE BORING Al MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
(NON-COHESIVE) ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
VERY DENSE 50 o INFERRED SOIL BOUNDARY SAMPLE W SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 2 0.25 M\IO MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 27104 025 10 0.50 =7=77=  INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE TESTED, YIELDS SPT N VALUES < 199 BPF | INTERVENING IMPERVIOUS STRATUM.
=T METER (RES.) SOIL.
SILTTE“FE]'-M ”Eg‘r‘l‘:F STIFF ; Ig ?5 05 10 10 A ;’éiﬁj;m RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE.OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL 1 *Twpw® ALLUVIAL SOIL BOUNDARY
e CERY STIFE 5 10 3 1102 L SLoPE TNOICATOR SAMPLE iggTE:ngggngmﬂT!ONS- OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK_QUALITY DESIGNATION (RQD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 25/025 DIP & DIP DIRECTION OF O INSTALLATION €BR - CALIFORNIA BEARING . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR_GRAIN SIZE O~ SPT N-vaLUE
NovaLy VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 @ 68 200 270 ®  SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 ©.42 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD N o € OR PICK ONLY WITH DIFFICULTY. HARD HAMIER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cgﬁzgs ';':ﬁ) SILT cLAY AR - AUGER REFUSAL HL = HIGHLY w - MOISTURE CONTENT ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR.) €08 R cor. 500 & 5bs L) L) BT - BORING TERMINATED MED. - MEDIUM v - VERY BT B R B O K O iy DicHES DEEP Can BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
— - - Py py pyon CL. - CLAY MICA. - MICACEOUS VST - VAN SHEAR TEST H g)y(c:\ég;%? etgt:r% BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP FLAE
sizE N 12 3 ' . ’ ’ S o TTATION TEST R o PLsTIC. ?“ T e WEOIUM  CAN BE CRODVED OR GOUGED G.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT, STENDARD PENETRATION TEST PENETRATION BESISTANCE)SFT) MUMBER OF BLOWS % OF EEIOF 1w
OMT - DILATOMETER TEST ORG. - ORGANIC A< DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRA ! L vl
SOIL MOISTURE - CORRELATION OF TERMS g (! . A 2 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
prre P — DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN ©. FOOT PER 60 BLOWS.
SOIL_MOISTURE SCALE Lo M & GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIG SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION e oD, - SAND, SANDY FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT. SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. ' OF STRATUM AND EXPRESSED AS A PERCENTAGE.
(AT FROM BELOW THE GROUND WATER TaBLe | FRAC. - FRACTURED, FRACTURES o S o CAN BE CARVED WITH KNIFE. Can BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH i’miSﬁg'ff3?%&02?5':?33"»,‘31‘33’ - grﬁﬁi{:ﬁg&f Orc: (?: Aé;;;??:ﬁ;?i ?rzcnﬁs DIVIDED BY THE
FRAGS. - FRAGMENT TCR - TRICONE REFUSAL
P\.ASUIEL LIGUID LIMIT G S SOFT 2TN3EU:NEM!LN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T T o e TaronD EXPRESLED RS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING T0 - TOPSOIL_(TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R?;:?E - WET - 0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING :
PLASTIC LIMIT i}
iC ] . HAMMER TYPE: TERM SPACING 1ERY ICKNES BENCH_MARK:
DRILL unITE: AOVANCING TO0LS: VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
oML OPTIMUM MOISTURE - MOIST - ) SOLID:; AT OR NEAR OPTIMUM MOISTURE 0 AUTOMATIC D MANUAL WIDE 516 10 FEET THICKLY BEDDED 15 - 4 FEET
SL_| SHRINKAGE LIMIT MOBILE B- cLaY BITS MODERATELY CLOSE 170 3 FEET THINLY BEDDED 8.6 - 15 FEET ELEVATION: F1.
T - VERY THINLY BEDDED .03 - 0.16 FEET
* CONTINUOUS FLIGHT AUGER X X
CoRY - REQUIRES ADDITIONAL WATER TO 0 [ & cowm CORE S1Z€: e LOSE T o FEeT THICKLY LAMINATED 0008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE B8K-51 &' HOLLOW AUGERS O 3 THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cve-ssc [ waro FaceD Fincer airs [ INDURATION
— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (D DRY STRENGTH ] rune.-careioe inseRTs
NONPLASTIC -5 VERY LOW CME-550 [ FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER RTTE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM 0 O :
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH 0 % AN AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR O 0] sounoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
7 core et 0 DIFFICULT TO BREAK WITH HAMMER.
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