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W. SHUECRAFT OF TRANSPORTATION AS BEING ACCURATE NOR iT IS CONSIDERED TO BE PART OF THE PLANS,

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

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

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

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

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHMCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE., THE LABORATORY SAMPLE DATA AND THE N SITU (IN-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 Y WITH TIME TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS,

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHO®N 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 QOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINON 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 EXTENSKIN OF TME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,
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PROJECT REFERENCE NO. SHEET NO.

B-4468 2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

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

SOIL. _DESCRIPTION

GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS

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

109 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:

0
GAP-GRABED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE, HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
UNIFOBRM_ - INDICATES THAT SCIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

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

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA,
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ANGULARITY OF GRAINS

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: ;ﬁg w;:ﬁléﬁsg.ﬁuﬁgggw:oﬁﬁégn GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, VEATHERED NON-CORSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 120 OR HAVING A NOTABLE PROPRTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIFF.GRALSLTY CLAY MOST WITH INTERGEDDED FIKE SMD LAERS,HGHY PUASTI A-7-6 e — 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 MINERAL OGICAL COMPOSITION P FINE 70 COARSE CRATN TGNEOUS AND VETAMORPHIC ROCK THaT AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
< 357 . Y . ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. (= 357 PASSING *200) (> 3% PASSING 200) FINE T0 COARSE GRAIN METAMORPRIC AND NON-COASTAL PLAIN
GROUP a3 ] a-4 [asTa-6la7]ag,82 | A4,A6 COMPRESSIBILITY ggcﬂicmgg)ALLmE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Typg | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. axs| A3 [A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 ' —} INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _ Rt VERED IN T
SYMBOL RN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK T_"T""] SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOERY (REC, - TOTAL LENGTH OF ALL MATERIAL RECOUERED IN THE CORE BARREL DIVOED BY TOTAL
& T EL oL, B LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE, _
% PASSING - PERCENTAGE OF MATERIAL — IKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
SILT WEATHERING
* 10 GRANULAR| o Ay :gg:. ORGANIC MATERIAL GRANK(JLAR SILT - CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
"4 SOILS SOILS SOILS S ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER .
. 208 10 M35 mx|35 mx|35 Mx|35 Mx|3s M3 M6 MNlas My SOILS TRACE OF ORGANIC MATTER 2 -3 3-8 TRACE - o2 FRESH Hg::dMER A e [ INGS UNDE g.%l . 0:':'1 LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-57 5 - 12% LITTLE 19 - 207 .
LIOUID LIMIT 40 MX] 41 MN |40 MX |41 MN 149 MX |41 MN 140 MX] 41 MN SOILS WITH MODERATELY ORGANIC 5 - 18% 12 - 28% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INOEX | 6 MX NP {1g Mx [18 Mx[u MN {11 MN f1g Mx [18 Mxii vy |1 MN LITTLE OR HIGHLY HIGHLY ORGANIC ez 207 HIGHLY 357 AND ABOVE v SLL g?YST:lr;?s?: AINB:DKE;I RSEF’ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
A LLINE NATURE. :
mx|  MODERATE : auLT - A FRACTURE OR FRA WHICH THERE HAS BEEN DISPLACEMENT OF THI
SROP WOEX|_® ° ° AM |8 K2 XUIE MR [N AMOUNTS OF ggffg i GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO gmués aemnvg TUO Eor?e ANOfJé’,?EP::g_ELéfO;“: THE FRACTURE. EEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRAGS.| o | o1y 7y R cLAYEY SILTY CLAYEY ORGANIC Z WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (LI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY, IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  [GRAVEL,AND | il conve " ang sanD SOILS SOILS MATTER STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS, FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
L Wi
z»?:ﬁ:c SAND - MODERATE gcnl;lcrnr PORTIONS OF ROCK sme gxgcowa;;wr: AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
FAIR 10 Tew ' . MOD) ANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR T0 POOR POOR POOR | UNSUITABLE PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SUBGRADE O_;mp_ SPRING OR SEEP WITH FRESH ROCK. e SRR
PI OF A-7-5 SUBGROUP IS < LL - 3@ ; PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. N GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS 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 [ov— SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE | OO er | PENETRATION RESISTENCE e VI SO DESCRIPTION Vet o [EST BORING DESIGNATIONS E_TESTED, WOULD YIELD SPT REFUSA JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) {10l
- BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) g
GENERALLY VERY LOOSE < SOIL SYMBOL P  auser eoriNG S (SEV IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED T0 SOME e e LIKE RIDGE OR PROJECTION OF ROCK KHOSE THICKNESS IS SMALL COMPARED TO
LODSE 47018 SS - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
Ex::&:: MEDIUM DENSE 12 10 38 N/A ARTIFICIAL FILL (aF) OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES > 108 8PF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MDRE DIRECTIONS.
{NON-COHESIVE) DENSE 38 10 52 THAN ROADWAY EMBANKMENT ‘Q CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE gyt |MOTILED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 58 —— INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS,WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
FT 3 L 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
e 2 <0.25 O MOMITORING WELL oo cory sampLe VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES ¢ 108 BPF | INTERVENING IMPERVIOUS STRATUM
GENERALLY SOFT 2704 2.25 TO .50 w7/=/7= INFERRED ROCK LINE PIEZOMETER ESTIGES 0 L ROCK FABRIC REMAIN, IF_TESTED, YIELDS SPT N VALUES < 188 BPF 3
SiLv-cLay MEDILM STIFF are 05 10 10 A etaLLation RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE.OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RESJ SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MA T Tyt A
(CorESIVE) VERY STIFF 15 10 30 2103 ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR SAMPLE T TERED UACENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >3e >4 25/025 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING LE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O SPT N-vaLUE 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. STO. SIEVE SIZE 4 10 Yl 68 200 270 o SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 @075 @.053 SILL_ - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD B e i OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cgg:gs ';2;% SILT cLay AR - AUGER REFUSAL HI. - HIGHLY @ - MOISTURE CONTENT : 7O THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (COB.) (GR) @CSE. 502 * S0 (SL) (L) BT - BORING TERMINATED MED. - MEDIUM Vv - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. SD. . oL ovay MICA, - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED S FOANE
GRAIN  ¢M 305 k] 20 8.25 2.05 e.625 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED BY MODERATE BLOWS, ‘
sizi N 12 3 R . - y : STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR BPF)OF
3 CSE. - COARSE NP - NON PLASTIC 7/ - UNIT WEIGHT . :ﬁgé”” 22: gg gig:xigegf'ls"gﬁi&°Cf;9‘s"cr’fi£§g ﬂéf’;ggﬁﬁi"gg&"ws Og'_';fs" g,?";:;s A 148 LB, HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC 74" DRY UNIT WEIGH POINT OF A GEOLOGIST'S PICK HARD A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
py—— P ——— OPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST 8 THAN @.1 F00T PER 6@ BLOWS.
et Deaeaiprion I GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO $AP, - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
t F - FINE SD. - SAND, SANDY FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN S T - poaiGTii OF STRATA MATERIAL RECOVERED OIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. .- ) N
(SAT. FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES SLI. - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %m‘%m%&%%@ﬁﬁﬁsxuﬁfg ::%égzrggf:xe‘: ?r:c VES DIVIDED BY THE
FRAGS. - FRAGMENT TCR - TRICONE REFUSAL
N tL_ | LiouID LIMIT AGS GMENTS SOFT g;tN:éJ::MILN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
ot SEMISOLID; REQUIRES DRYING TO - TOPSOQIL, (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R:;«lf,SE - WET - W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
I
- PLestic LT ILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING IERy THICKNESS BENCH MARK: BM *#2
DRILL UNITS: 4 VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET BL- STA 23+40
oM _| OPTIMUM MDISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE 0 auTaMaTIc  [T] MANUAL e e 10 THICKLY BEDDED 15 - 4 FEET
SL_| SHRINKAGE LIMIT MOBILE 8- CLav BiTs MODERATELY CLOSE 1703 FEET THINLY BEDDED 0.6 - 15 FEET 94’ LEFT ELEVATION: 826.2] _ FT.
T - D 6" CONTINUDUS FLIGHT AUGER CORE SIZE: CLOSE 8.16 10 1 FEET VERY THINLY BEDDED .03 - 2,16 FEET
- DRY - @ REQUIRES ADDITIONAL WATER TO O i VERY CLOSE LESS THAN 816 FEET THICKLY LAMINATED 2.008 - .03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE 8K-51 [ e HoLLow Ausers [Je ; THINLY LAMINATED < 0.008 FEET
PLASTICITY CHE-45¢ [T} wero raceo Fincer BiTs [X]-~_02WL INDURATION
- FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH D TUNG.-CARBIDE INSERTS
NONPLASTIC 8-5 VERY LOW [ cve-sse [+ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT CASING W/ ADVANCER TS GENTLE BLOW BY HAMMER OISINTEGRATES SAMPLE,
MED. PLASTICITY 16-25 MEDIUM g
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 U g % - BREAKS EASILY WHEN RIT WITH HAMMER.
TRICONE * TUNG.-CARB. :
COLGR O ] sounome roo INDURATED GRAINS ARE DIFFICULT TD SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT [ vane swean est DIFFICULT 7O BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O 0 EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.
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Florence & Hutcheson, Inc.

CONSULTING ENGINEERS

BRIDGE No.144 ON SR 1327

OVER SANDY RUN CREEK
BOILING SPRINGS NORTH QUADRANGLE

7.5 MINUTE SERIES (TOPOGRAPHIC)
NORTH CAROLINA - CLEVELAND COUNTY




BORING LOCATION PLAN

BRIDGE No. 144 ON SR 1327
OVER SANDY RUN CREEK
TIP No. B-4468

CLEVELAND COUNTY, NORTH CAROLINA
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: 40 | PROJECT REFERENCE NO.| SHEET
CENEDALLITZTERD - CHIDCIHIDE AL L. DL L J “
GENERALIZED SU BSURFACE PRO FHLE- 15 Rt:-of == FEET B4465 s
GROUNDLINE PROFILE SURVEYED: BY FLORENCE & HUTCHESON, INC. AT 15'RT. OF —L- ON 3/409 NONE PROFILE
INFERRED STRATIGRAPHY IS DRAWN AT THE PROFILE OFFSET WITH THE BORINGS PROJECTED ONTO THE PROFI
880 880
EB2-B
17+69
15’ RT
860 860
840 840
EXISTING GROUND
o o EXISTING SO W OO AN W O T O OO S
e D gt T T T T Lt ) ~
‘ “-
LN D w ~
820 S : o WATER SURFACE 820
Dry 2/22/09 T ; ELEV. 8il0 -
Cove-ini by ~ AN PN
----------- DY 2/23/09 mn),,-.w/—l
L.~ tcove-in) w8 FLe
TrT —— d.) -@ﬁ- -/of]lz 2
2721708 ) "'é)“
X\
800 TTrrrrrrrrr @ 800
...... T R gorRy )
TTmm—— Soroud P
------ e ,é‘(' CR - predominately fresh to sli. weathered
P ;,_.;,';;—//I—TI;/':.-'/?I'E/W:/'/;-'0/:-/// weathéred intervals, hard, v. close to wide f
spacing, light to dark gray, black, white, Biofite Quartz
Garnetiferous Gneiss.
780 780
760 760
@) Roadway Embdnkment - med, stiff, red, brown, tracés white & block, med. plastic cloy (A- bl
b.) Alluvial - very loose, brown to dork gray, silty sond (A-2-4), {
c.) Alluvial - loosg, brown, white, red; gray, coarse grain, subangulor, silty sond (A-2-4),
740 d.) Alluvial - loosg, gray, brown, black, olive green, trace red, coarse sandiw/some cobbles (Al 7
e.)... Residual..~.loose..10..med, dense,whx‘re, brown,.gr-ay,.dark..gr.oy, siity.. quorfz .sand..w/biotitd. loyers..{A-2-4) 40
f.) Residual - loose, dark gray, broum. white, orange, mi¢aceous, saprolitic, siity sond (A-2-5)
g.) Residual - v. dense, brown, dark gray. orange, saproliﬂc slity sond (A- 2 4),
h) WR - Biotite iQuortz Gneiss {
1) Roadway Embankment - med. stiff, red, traces black & gray, medium p105hc. micaceous (A-6).
J)  Roadway Embankment --v.loose, red, traces black, silty sand w/iraceigneiss gravel(3/8'r(A 2-4),
720 k.) Residual - me_g!. dense, red, black, brown, silty sand w/trace quoriz frcgmem‘s (374 (A-2-5). 726
15+60 15+80 16+20 16+40 16+60 16+80 17+00 17+80 18+20




_ PROJECT REFERENCE NO.| SHEET
B—4468 6
EBI-A EBI-B BI-A' ‘BI-B
16+24 16+25 16+70 L 16+67 _
850 : I3’LT : 14’ RT 850 §- 830 : 12°LT: ’ : 12’ RT 830
840 * ' 840 | 820 o ‘ » 820
Jmpmmmm———mw—,, : o s e s o 8 “a ) . :
, ~ ;
» ' . \- ) ] _f.----------.;.. EXISTING GROUND
EXISTING GROUND S S == P00 S /
/ ' 229 .~
H . 000 : -~
: ; _ o Dry 2/23/09W: koo ~
‘—__- - - - ------;'-------'---“-- N~ wg‘:’ tcave-in) R 8 ------------ -~ -
830 ol : LN, 830 ¥ 810 2986, Alluvial - loose, gray, brown, light, 29— BTO
pag : oo : i brown, black, glive green, trace | 59§ ~—
g ~ i red,coarse sond w/some cobbles |93
e ~ o ¢ (A-I-b), S
. ~
»”’ ; N S 4D, 3
R Roadway Embankment - soft to gtiff, L ~ , : o7
e red, brown, whits, traces black,med. |- o TTTTT oo TTTTTTTTTT Iy, i P
g plastic clay (A-). o : - il T TTTTTEe TrrrTY _
820 F I 820 ] 800 a) 800
e P - R roc IR PO 10070.5
il BN P e oy Tl ~
S N -~ I E— - Dry 2/22/09 5 s ~
Bey 2/221d (30 b e
Alluvial - very:loose fo loose,bréwn fHg ™~ : & o i 2o L 10070.4
to dork gray, black, occassionally B __o.i--e ) . . o I e d.)
2 ) micaceous, siity sand (A-2-4), _.~+-" : : oo @ c) ";;r"
810 iy 810 790 £ - e ¥ T 790
R ""”“f . e e e e b e e e .l-;—;-_,-';__.::;,;_.f;?/'/:—': :; REF)/}E-;/;;-;I};'?;’::”/E'”: ? ‘;‘: ) [N HN o . . .
------ i TTTT . 1 . : P!
TTTTT AT ETTTTTT 7] i CR- mod.weathered to fresh, . [V
T 2/2109 4 i mod.hard to hard, v.close fo i oA
el b £ i wide froc. spacing, white, black, dark .‘: 7
. =7 : gray, Biotite Quaritz Cneiss w/trace ™ >
800 c) e 800 § 780 ~f7 © garnets. /i 780
eimanan TN Vo A7
H B ) Lt et i T
b Sl ¥
.~~~'~. Zﬁ;
Seen i
7 [ - BT BT
A P TREETTTTT
S
790 i 790 770 770
e et | o :
780 | 780 | 760 - 5 760
a.) Aliuvial - loose, brown, white, red; gray, coarse grain, subangular, silty sand (A-2-4). a.) Residual - loofse to dense, light to dork gray,lighti to dark brown, white, trace orange & black,
b.) Residual - loose to med, dense, white, brown, gray, dark gray, silty quortz sond w/biotite layers (A-2-4). some micaceous, coarse sand (A-I-b, ‘
c) Residual - loose to med. dense, brown, dk. brown, white, dk. gray, red, or:ange, micaceous, soprolitic, : b.) Residual - dense, white, light to dark brown, black, micaceous, silty sand (A-2-4),
sitty sand (A-2-5), ‘ } c.) Residual - med. dense, dark gray; black, brown, micaceous, silty sand (A<2-5),
770 d.) Residual - v. dense, white, brown,:dark brown, dark gray, black, orange, micaceous, saprolitic sitty sand (A-2-4), 770 750 d). WR_ - Biotlte :Quartz Gneiss  : : : 750
30 20 10 ¢ 10 20 30 30 20 10 ¢ 10 20 30
E 0 s 0 20 ' ;
HORIZ, SCALE (i 20 | vg - nowe EBI CROSS SECTION O oot pe— 2 | VE = NONE Bl CROSS SECTION




PROJECT REFERENCE NO.| SHEET

B-4468 7

B2-A B2-B EB2-A EB2-B
17+22 17+16 17+69 17+69
830 12°LT 13’ RT 830 | 850 I3’LT 15’ RT 850

B0 820 L BAO o840
EXISTING GROUND E
" EXISTING GROUND
. ____z——-—--—— ;;/::‘:_ l a-)——': = ,,,,/_—//:-7/7_—7»5/757'“////—/\:"5. / :
BE——— e Dry 2/23/6g-t = ,//=7//’_—'//72-=77/=‘///’ ’ //“\’/75::'7/ _._..——...-——-—--—-———-—--—~.~__
' (coe-m) . n y
810 . S R ... Roadway Embankment - med, stiff, N} N 830
red, traces blagk, white & gray, medium \
- plastic clay w/HHIe gnelss grovel{i‘)& \
———— v— ]
C \\_/
T oxz/zr/ogz b
//’(cavelrr)
800 i .Y . weathered intervds.hard tov. .. @4 ... 80 80 .k L 820
hord v.close to v, wide frac. spocmg, . d
light to dark gray, black, white, Biotite BT B -7
Ouar’rz Gorne’nferous Gneiss. ——

io.) Roadway Embankment - red, sondy silt w/gravel (), cobbles (up to I0')& asphalt & concrefe slabs (up to 12‘

:b.) Roadway Embankment - red silty sand w/gravel(.: : : : . . . :
;C.) WR - mod. to ' sev. weathered, mod hard to hard, v. C‘OSS to close froc. spacing, black, dgrk . @) Roadway Embankment - v.loose,red, traces black, Sl”y sond w/trace. gneiss gravel(3/8" (A-2-4),

150 .. gray,brown .s_to_m, Biotite Quartz Gneiss. ... TR i 750 § 770 b Residual - med. dense, red, black, brown, silty sand y/trace quartz fregments G/ @4-2-5. 770
30 20 10 @ 10 20 30 30 20 10 @ 10 20 30

O S AL 2" | v& — NONE B2 CROSS SECTION ST s —— — . J Y EB2 CROSS SECTION




NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET

PROJECT NO. 33717.1.1

|ID. B-4468

i COUNTY Cleveland

| GEOLOGIST Gragg, D. M.

SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek

BORING NO. EB1-A

STATION 16+24

OFFSET 13ftLT

ALIGNMENT

COLLARELEV. 832.0ft

TOTAL DEPTH 38.3ft

NORTHING 590,775

EASTING 1,194,390

GROUND WTR (ft)
L OHR.  34.1
24HR. 200

DRILL MACHINE CME-45C

DRILL METHOD H.S. Augers w/SPT

HAMMER TYPE Automatic

NCDOT BORE SINGLE B4468.GPJ NC_DOT.GDT 4/6/09

START DATE 02/20/09 COMP. DATE 02/20/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 38.3 ft
DRIVE T BLOWS PER FOOT SAMP. L
BEV] Eey |PEETH BLOW CON v o SOIL AND ROCK DESCRIPTION
® | "@ | ® |osr|ost|ost]||0 25 50 75 1001 No. Lol 6 | Eevom DEPTH if)
835 R
T " 832.0 GROUND SURFACE 0.0,
4 L. LN ROADWAY EMBANKMENT
830 1 I I_Q_ Soft to stiff, red, brown, white, micaceous
1 [ [CQ‘ clay (A-6).
873t 47 Fo- - N Cobble 7.0'-7.5',
I R o N
825 T -
TS T T T T N
T [ N
822371 97 0 N
T s[5 (7 »i vIN
820 | L N
B + L \
4 R R N
1 L LN
817.3. 1 147 S LN 816.8 152
1 21213 1| é5 . 883 ALLUVIAL
815 mR I Very loose to loose, brown, black,
4 rl . micaceous, silty sand (A-2-4).
8123 :: 19.7 . ] 5 |
4 3 . .
810 I ?
4 - .
8073 T 247 | -
T 1 3 7 Lea 16 ° N 806.3 25.7
205 iR —@10 . | . - RESIDUAL
T T Medium dense, white, brown, dark brown,
T o . red, white, silty, micaceous, saprolitic sand
8023 T 297 o : (A-2-5).
I 616 4| o0 : ss5
8a0 aR )
1 L A R 799.0 33.0
1 .. - RESIDUAL
7973 T 347 . Very dense, white, brown, dark brown, black,
795 4 5 B8 . P76 silty, micaceous, sapralitic sand (A-2-4).
—t— [l
1 . 793.7 38.3
+ Boring Terminated by Auger Refusal at
-+ - Elevation 793.7 ft on crystalline rock (CR}.
790 -T — Boring location offset adjustment for
T - waterline clearence.
785 I »
780 I »
775 I g
770 I o
765 T o
760 I n
755 T i

NCDOT BORE SINGLE B4468.GPJ NC_DOT.GDT 4/6/09

NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8
BORELOG REPORT
PROJECT NO. 33717.1.1 | ID. B-4468 | COUNTY Cleveland | GEOLOGIST Gragg, D. M.
SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft)
BORING NO. EB1-B STATION 16425 OFFSET 14ft RT ALIGNMENT -L- O HR. 27.0
COLLARELEV. 831.8ft TOTAL DEPTH 42.0ft NORTHING 590,764 EASTING 1,194,414 24 HR.Dry @ 15'

DRILL MACHINE CME-45C

DRILL METHOD H.S. Augers w/SPT

HAMMER TYPE Automatic

START DATE 02/21/09 COMP. DATE 02/21/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 42.0 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)v ELEV DE(;':)T H o 2 5 5 100 \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t § 0.5¢ A ) 5 NO. | /Mol G | ELEV. (fty DEPTH (ft)
835 1 N
T [ s3ts GROUND SURFACE 0.)
4 o l_\_ ROADWAY EMBANKMENT
830 mR { I_\... Medium stiff, red, brown, traces black &
iR i- - R LY white, clay (A-6).
1 i-- . i
8268 + 50 P . t§-
825 I S B *5 : X S DN
T 1. ; - N
1 q- - . N
8218 -+ 100 5 3 5 1 - - t§_
T 98- - M 8205 113
820 -+ , ALLUVIAL
T oo - Very loose, brown to dark gray, silty sand
816.8 L 150 I .. A ) -
815 I 2 ! 2 | |és- - ) M
+ '- - - - - - 813.5 18.3
1 = - - ALLUVIAL
8118 4 20.0 5 3 3 1- - - - - Loose, brown, white, red, gray, coarse
810 I 96 - - - w grained, sub-angular, silty sand (A-2-4).
1 o . . - 808.5 233
+ - - . . RESIDUAL
8068 4 250 5 = T “F - R Loose to med. dense, white, gray, dark gray,
805 T KN - - e ISs4 W brown, silty quartz sand wilayers of bictite
T L X (A-2-4).
018 1 300 . 1 . . .
800 _‘: 8 6 5 - ,11 - - Sat.
1 -1 . . - 7985 333
I - R X . RESIDUAL
796.8 4+ 350 > 5 ! 1 - - - Loose, dark gray, brown, orange, white,
795 1 +6 . - - w saprolitic, silty sand, (A-2-5).
4 L I IR IR ITIIa 7935 38.3
7918 1 400 R O I RESIDUAL
= - - sy Very dense, dark gray, brown, orange,
790 T 5 | 60§30 : +9o SS-6 | W 7808 saprolitic, silty sand (A-2-4). 20
+ L Boring Terminated by Auger Refusal at
4 - Elevation 789.8 ft on crystalline rock (CR).
785 + o Boring location offset adjustment fo clear
-+ - overhead utilities.
780 I o
775 I -
770 R ;
765 1 L
760 I L
755 T [




NCDOT BORE SINGLE B4468.GPJ NC_DOT.GDT 4/6/09

BORELOG REPORT

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

PROJECTNO. 33717.1.1  |ID. B-4468 | COUNTY Cleveland | GEOLOGIST Gragg, D. M.

SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft)
BORING NO. B1-A STATION 16+70 OFFSET 12ftLT ALIGNMENT -L- OHR. N
COLLAR ELEV. 8164t TOTAL DEPTH 40.7 ft NORTHING 590,816 EASTING 1,194,411 24HR. 438

DRILL MACHINE CME-45C

DRILL METHOD Casing Advance w/SPT & Core

HAMMER TYPE Automatic

START DATE 02/21/09 COMP. DATE 02/21/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 27.2 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E;-ﬁE)V ELEV DE(%TH \/ ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5 | 0.5ft | |0 25 50 75 100] | NO. | /ol 6 | ELev.m) DEPTH ()
820 1 |
+ - 816.4 GROUND SURFACE 0.0
F T J ALLUVIAL
815 -T ¥ oo Loose, gray, light brown, trace black, coarse
+ 1 338 sand (A-1-b).
4 o oo
8114 T 50 J: s v ool
ol T [T | w s
olele
+ 1- - oo of
4 PR lele
1 000
8064 T 10.0 10T 888'
805 _:: WOH| 2 5 4} s N 88-2 w 888‘-‘
4 RN ool 803.7 12.7
8026 + 138 ST 3 R0 RESIDUAL
T 12 16 | 25 Y w oot Loose to dense, light brown to brown, light
800 1 St RooH gray, dark gray, white, micaceous, coarse
- — —799.5 sand (A-1-b). 16.9
T -1 - RESIDUAL
L I mra e T ‘1 - W Dense, white, light brown, dark brown, black,
T i *3'6 micaceous, silty sand (A-2-4).
795 e S 794.6 21.8
1 S .. RESIDUAL
7929 L 23.5 - Medium dense, dark gray, black, brown,
T 6 | 8 | 10 .+, 5 w micaceaus, silty sand (A-2-5).
790 T -
78937 27.1 ] —— 789.2 27.2
T 60/0.1 sttt f6e0oa CRYSTALLINE ROCK
T N Biotite quartz gneiss (CR).
785 I -
I Sl R&3
780 T ‘
I S % N
I AL 7757 407
775 —+ — Boring Terminated at Elevation 775.7 ft in
4 - biotite quartz gneiss (CR).
-+ - Drilling fluid = water from Sandy Run Creek.
770 + - Final casing depth 27.1".
765 T |
760 T N
755 T r
750 I C
745 I |
740 T [

NCDOT CORE SINGLE B4468.GPJ NC_DOT.GDT 4/6/09

NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
PROJECT NO. 33717.1.1 l ID. B-4468 | COUNTY Cleveland l GEOLOGIST Gragg, D. M.
SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft)
BORING NO. B1-A STATION 16+70 OFFSET 12ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 8164 ft TOTAL DEPTH 40.7 ft NORTHING 590,816 EASTING 1,194,411 24 HR. 4.8
DRILL MACHINE CME-45C DRILL METHOD Casing Advance w/SPT & Core HAMMER TYPE Automatic
START DATE 02/21/09 COMP. BATE 02/21/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 27.21t
CORE SIZE NQ2 TOTALRUN 1351t DRILLER Murray, K.
RUN DRILL RUN STRATA L
Fi | BV (PRI RN | RaTe RS- TROD| SEMP- RESTRODT o DESCRIPTION AND REMARKS
(ft} (Min/ft) | ‘o % N % % |G| ELEV.(®) DEPTH ()
789.2 Begin Coring @ 27.2 ft
7892 277 |35 [ 11105 | (35) | 2.7) (135)[(11.4 g;{ 780.2 CRYSTALLINE ROCK 272
T %% 100%] 77% 100% | 84% ?,J./g_ Moderately weathered to fresh, mod. hard to hard, black, dark gray, white,
785.7 1 307 158 V‘?_ biotite quartz gneiss (CR), close to mod. close fracture spacing, trace garnet.
785 Y 50 148 | (5.0) | (4.3) ,U'ff- 75° frac. 27.4-27.9, 8 10° frac., 3 45° frac. some w/pyrite & 3 30° frac.
1 1:53 | 100% | 86% 7 wipyrite.
+ 2:02 RS3 oz o .
4 2:42 I i Uniaxial compressive strength=508 KSF
780.7 1 35.7 3:22 ?'J/‘;_ R1=4, R2=17, R3=10, R4=20, R5=4, RMR=55
780 T 50 | 304 | (5.0)] (44 V| Raock Type E
T 2:56  [100%| 88% 4
4 3:25 fl,/;'
1 3:56 o
775 L7787 L 407 42 N 7757 407
-+ I— Boring Terminated at Elevation 775.7 ft in bictite quartz gneiss (CR).
+ - Drilling fluid = water from Sandy Run Creek. Final casing depth 27.1°,
770 I L
765 I N
760 T -
755 T "
750 I __
745 T r
740 _~: T
735 _‘: L
730 T L
725 __-_: :__
720 I »
715 T -
| 710 1 »




CORE PHOTOGRAPHIC RECORD
Bridge No. 144 on State Route 1327 Over Sandy Run Creek

Boring B1-A — Station 16+70 @ 12’
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10



NCDOT BORE SINGLE B4468.GPJ NC_DOT.GDT 4/6/09

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT
PROJECTNO. 3371711  |ID. B-4468 | COUNTY Cleveland | GEOLOGIST Gragg, D. M.
SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft}
BORING NO. B1-B STATION 16+67 OFFSET 12ft RT ALIGNMENT -L- OHR.  NA
COLLARELEV. 814.0ft TOTAL DEPTH 38.7 ft NORTHING 590,802 EASTING 1,194,431 24 HRDry @ 2.5'

DRILL MACHINE CME-45C

DRILL METHOD Casing Advance w/SPT & Core

HAMMER TYPE Automatic

START DATE (02/22/09 COMP. DATE 02/22/09 SURFACE WATER DEPTH N/A DEPTHTO ROCK 229 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EoY| ey [PEETH cou v o SOIL AND ROCK DESCRIPTION
® | @ | ® |osh|ost|osh]| |0 % 0 75 100]} No. | ol 6 | etev. DEPTH (1)
815 N
T 814.0 GROUND SURFACE 0.0]
1 Lo . I ALLUVIAL
- L., R joool Loose, brown, gray, black, clive gray, traces
1 L. 233 red, coarse sand (A-1-b).
810 | g100 | 40 < > 5 } oo Cabbles 6.5-9.0".
1 o - W od
4 P - §§§_
1 .. . oodl
805 | 8050 | 90 ' o
1 2 2 5 9 - - . w §§§_
I A DRSS PR S, B oo 120
1 R ] / WEATHERED ROCK
800 | gono | 140 Biotite quartz gneiss (WR).
T 95 | 5/0.1 -« - - | - 1000069
795 | 7950 | 190 19.0
1 100/0.4 . .. | . 100604 WEATHERED ROCK /\—13-44
1 . N Biotite quartz gneiss (WR).
+ - - - WEATHERED ROCK 229
790 + - - — Biotite quartz gneiss (WR). Vammnn
T I CRYSTALLINE ROCK
T : o - 9&7 i Biotite quartz gneiss witrace garnets (CR).
4 . . . ?:,“ff-
1 . . A
785 7
e %J:f..
4 . . 1
780 I : z
+ . . . 1.
75 ER - 57 7153 38.7
T — Boring Terminated at Elevation 775.3 ft in
: : biotite quartz gneiss (CR).
T [ Drilling fluid = Water from Sandy Run Creek.
770 1 N Final casing depth 19.4'.
765 I C
760 I [
755 T B
| 750 I B
745 _': N
740 I =
735 T i

NCDOT CORE SINGLE B4468.GPJ NC_DOT.GDT 4/6/09

NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 11
PROJECTNO. 33717.1.1  |ID. B-4468 | COUNTY Cleveland | GEOLOGIST Gragg, D. M.
SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft}
BORING NO. B1-B STATION 16+67 OFFSET 12ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 814.01t TOTAL DEPTH 38.7 ft NORTHING 590,802 EASTING 1,194,431 24 HRDry @ 2.5'
DRILL MACHINE CME-45C DRILL METHOD Casing Advance w/SPT & Core HAMMER TYPE Automatic
START DATE 02/22/09 COMP. DATE 02/22/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 22.9ft
CORE SIZE NQ2 TOTALRUN 1931t DRILLER Murray, K.
RUN DRILL RUN STRATA_| |
| EEv (PR RN | RaTE [TES-TRAD| SRUP- [Ree-TRAS o DESCRIPTION AND REMARKS
() Minfft) | v | % ) % Q% G | ELEV.(R) DEPTH (it)
794.6 Begin Coring @ 19.4 ft
TR LT 0L 13 | 032 | (0.6) (0.0) (1.0) [ NIA FZ77F 7eas WEATHERED ROCK 194
+ 5.0 N:11/0.3 A 46% A 0% 28% - Biotite quartz gneiss (WR).
1 838 1@2) | 28) 7911 29
790 I 1:45 | 64% | 82% (15.7)[(14.5) F’g”" CRYSTALLINE ROCK
7883 T 25.7 1350 99% | 92% ﬂ‘é;_ Fresh to slightly weathered, hard, v. close to wide fracture spacing, white,
8. 3 2;12 = black, dark gray, biotite quartz gneiss witrace garnet (CR).
I 50| 2ot 150100 A 3 30° frac. 1 wiiron oxide stain, 2 wino fil; 18 0°-10° frac. 2 wi0.01' open, 3
785 4 225 100% | 92% ‘l’/, R w/0.01'-0.03" sev. weathered biotite fill.
7833 & 307 241 ”"5.— Uniaxial compressive strength=509 KSF
i 5.0 2:02 (5.0)| (4.4) #:‘ - R1=4, R2=20, R3=10, R4=20, R5=7, RMR=61
1 146 |100% | 88% iy Rock type E
=i 3 2 S
7783 + 35.7 246 é."fj‘
T 30 | 305 | (29|28 &
1 55 |80 8 Z
775 L7753 T 387 2:40 T2 7753 38.7
T N Boring Terminated at Elevation 775.3 ft in biotite quartz gneiss (CR).
T r Drilling fluid = Water from Sandy Run Creek. Final casing depth 19.4".
770 I r
765 T I
760 I .
755 1 '_
750 _-: ;
745 T N
740 1 r
735 T r
730 T "
725 I -
720 T I
715 T I




CORE PHOTOGRAPHIC RECORD
Bridge No. 144 on State Route 1327 Over Sandy Run Creek

Boring B1-B - Station 16+67 @ 12’ Rt. Box 2 of 2
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NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

PROJECT NO. 33717.1.1 | ID. B-4468 | COUNTY Cleveland | GEOLOGIST Gragg, D. M.

SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft}
BORING NO. B2-A STATION 17+22 OFFSET 12ftLT ALIGNMENT -L- 0HR. N/A
COLLARELEV. 814.4 ft TOTALDEPTH 20.8 ft NORTHING 590,862 EASTING 1,194,434 24 HRDry @ 2.5'

DRILL MACHINE CME-45C

DRILL METHOD Casing Advance & Core

HAMMER TYPE N/A

START DATE 02/22/09

COMP. DATE 02/22/09

SURFACE WATER DEPTH N/A

DEPTH TOROCK 1.4 1t

755

750

745

740

NCDOT BORE SINGLE B4468.GPJ NC_DOT.GDT 4/6/08

DRIVE BLOWS PER FOOT SAMP. L
BLEV| ELev (PEETH BLOW COUNT v ) SOIL AND ROCK DESCRIPTION
® | @ | ® [osh|osf|ost| |0 3 5 75 100} | No. | Avoll 6 | Eev.m DEPTH (1)
815 + 6144 GROUND SURFACE 0.0
I : : Pl 8130 ROADWAY EMBANKMENT
T N - - Red, sandy silt w/ gravel (1"); cobbles (up to
T ) ) #j' \ 10") & asphalt & concrete slabs (up to 12").
810 I . g«;; CRYSTALLINE ROCK
j . . R PIA Biotite quartz gneiss (CR).
L : : %;‘3_
T . . RS-1 a 8.1
805 1 - - — WEATHERED ROCK 94
T . N Biotite quartz gneiss (WR). /
1 . . CRYSTALLINE ROCK
4 . . 7 Biotite quartz garnetiferous gneiss (CR).
800 I ) 7z
795 T 52,
1 - 793.6 208
+ Boring Terminated at Elevation 793.6 ft in
T biotite quartz garnetiferous gneiss (CR).
70 T Roadway embankment - no SPT taken,
T visual description; crystalline rack outcrop
T (gneiss) within 5.0 south & west of borehole
T - no joints or foliation features.
785 T Drilling fluid = Water from Sandy Run Creek.
T Final casing depth 1.4".
780 T
775 T
770 I
765 T
760 I

735

LI LN I L L L L L LN L L I L L O L N I Y M B 1}

NCDOT CORE SINGLE B4468.GPJ NC_DOT.GDT 4/6/09

755

750

745

740

735

@ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 13
PROJECT NO. 33717.1.1 | ID. B-4468 I COUNTY Cleveland ] GEOLOGIST Gragg, D. M.
SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft)
BORING NO. B2-A STATION 17422 OFFSET 12ft LT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 81441t TOTAL DEPTH 20.8 ft NORTHING 590,862 EASTING 1,194,434 24 HRDry @ 2.5'
DRILL MACHINE CME-45C DRILL METHOD Casing Advance & Core HAMMER TYPE N/A
START DATE 02/22/09 COMP. DATE 02/22/09 SURFACE WATER DEPTH N/A DEPTH TOROCK 1.4 ft
CORE SIZE NQ2 TOTALRUN 1941t DRILLER Murray, K.
RUN DRILL STRATA_| |
E'(-ﬁE)V ELEV DE(fP:)T H R(;’;" RATE [REC. [ RaD| STUP- [REC TR0 o DESCRIPTION AND REMARKS
(ft) Minfft) | o | % ’ %1% 6] eev (i) DEPTH (it)
813 Begin Coring @ 1.4 ft
8130 ] 14 | 44 |0:35/04 | 4.4y [ (4.3) (6.5) | (6.0) Bz 8130 CRYSTALLINE ROCK 1.4
1 %g} 100% | 98% 97% | 90% pgq_ Fresh to slightly weathered, hard, wide frac. spacing, dark gray, black, white,
810 -+ 1:47 e biotite quartz gneiss witrace garnet (CR).
808.6 + 5.8 1:59 p'_}f,- 7 0° frac., no fill, 2 w/0.01' open; 2 20° frac., no fill; 1 65° frac. wiiron stain.
T 50 | 1:35 | (3.9) [ (25) Vs o )
T 1118 | 78% | 50% [~Rsq - 8063 Uniaxial compressive strength=509 KSF 81
805 + 0:54 i ) R1=2, R2=20, R3=25, R4=6, R5=7, RMR=60
-+ 0:37 o 8050 Rock type E 94
31%
803.6 4 10.8 2:01 (14) WEATHERED ROCK
T 5.0 1353 (5-2) (5-(1) 100% Biotite quartz gneiss (WR).
I Tao |o0% too% CRYSTALLINE ROCK
800 L 2:01 RS2 Fresh, hard to v. hard, v. wide fracture spacing, light gray, dark gray, white,
798.6 4 15.8 229 - black, biotite quartz garnetiferous gneiss (CR).
I 50 ;gg 1(809%’ 1(809»}, Uniaxial compressive strength=1348 KSF
4 2:25 R1=7, R2=20, R3=30, R4=25, R5=4, RMR=86
795 A 215 Rock type E
793.6 + 20.8 2:40 793.6 20.8
+ Boring Terminated at Elevation 793.6 ft in biotite quartz garnetiferous gneiss
+ (CR).
790 -T Roadway embankment - no SPT taken, visual description; crystalline rock
T outcrop {gneiss) within 5.0' south & west of borehole - no joints or foliation
T features.
T Drilling fluid = Water from Sandy Run Creek. Final casing depth 1.4
785 I
780 I
775 I
770 T
765 T
760 T




CORE PHOTOGRAPHIC RECORD

Bridge No. 144 on State Route 1327 Over Sandy Run Creek

Boring B2-A —

Station 17+22 @ 12’ Lt. Box 3 of 3

Boring B2-A — Station 17+22 @ 12’ Lt. Box 2 of 3
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NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 15
BORELOG REPORT CORE BORING REPORT

NCDOT BORE SINGLE B4468.GPJ NC_DOT.GDT 4/6/09

PROJECT NO. 33717.1.1 | 0. B-4468 | COUNTY Cleveland | GEOLOGIST Gragg, D. M. PROJECT NO. 33717.1.1 |iD. B-4468 | COUNTY Cleveland | GEOLOGIST Gragg, D. M.
SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft) SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft)
BORING NO. B2-B STATION 17+16 OFFSET 13ftRT ALIGNMENT -L- 0 HR. N/A BORING NO. B2-B STATION 17+16 OFFSET 13ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 814.2ft TOTAL DEPTH 1531t NORTHING 590,846 EASTING 1,194,454 24 HR. N/A COLLARELEV. 814.21t TOTAL DEPTH 15.31t NORTHING 590,846 EASTING 1,194,454 24 HR. N/A
DRILL MACHINE CME-45C DRILL METHOD Casing Advance & Core HAMMER TYPE N/A DRILL MACHINE CME-45C DRILL METHOD Casing Advance & Core HAMMER TYPE N/A
START DATE 02/23/09 COMP. DATE 02/23/09 SURFACE WATER DEPTH N/A DEPTHTOROCK 1.3t START DATE 02/23/09 COMP. DATE 02/23/09 SURFACE WATER DEPTH NJ/A DEPTHTO ROCK 1.3 ft
DRIVE AMP. L
El(.fltE)V BBV DI’:;%I‘H BLOW COUNT . ” BLOWS ZER FOOT . SNO v 5 SOIL AND ROCK DESCRIPTION CORE SIZE NQ2 TO‘;A:\] RUN 14.0ft S DRILLER Murray, K.
) 0.5ft | 0.5ft | 0.5ft , M ELEV. DEPTH (ft RUN DRILL { __RUN | L
= : : ' e @ = | By (PRI R | RaTE [FES-TROD| ST [RES [ROP o DESCRIPTION AND REMARKS
(f) iy | R ] G . % | % |G| ELEV.(M) DEPTH (f)
815 - 812.9 Begin Coring @ 1.3 ft
T —_— o142 GROUND SURFACE 00 BZO [ 13 [ 40 | 130 | @0 | G2 ) (M) e CRYSTALLINE ROCK 13
1 IR R A LB 8129 ROADWAY EMBANKMENT 1.3 1 2:12  |100%| 80% 99% | 91% %- Predominately fresh w/moderately weathered intervals 4.6'-5.3° & 6.3' -6.6",
1 wlé; [ \ Red, silty sand wigravel (1"). / 810 A1 1:44 = hard, v. close to wide fracture spacing, dark gray, black, light gray, white,
T #'-/?— CRYSTALLINE ROCK 8089 | 5.3 2:00 ?,J{q- biotite quartz garnetiferous gneiss.
810 - = Biotite quartz garnetiferous gneiss (CR). 14 50 | 145 |(5.0)](4.6) - 15 0°-10° frac., no infill, 6 wiiron stain; 1 20° frac., no infill, iron stain.
1 = 1 1:50  [100%] 92% ,,{'9;_
+ ~ T 2:16 1 Uniaxial compressive strength=1349 KSF
805 " j
+ -~ s0ss T 103 222 - R1=7, R2=17, R3=20, R4=12, R5=4, RMR=60
805 I A T 50 | 227 @9 [@9 o Rack type E
1 T 1 2:06 | 98% | 98% A
4P 1 2:05 A
T A T 800 £ 213 —n
1 7 7989 | 153 2:02 2 7989 15.3
800 4 Z 4 R Boring Terminated at Elevation 798.9 ft in biotite quartz garnetiferous gneiss
24, 798.9 153 1 L (CR).
1 B Boring Terminated at Elevation 798.9 ft in 4 L
1 B biotite quartz garnetiferous gneiss (CR). 795 —+ - Roadway embankment - no SPT taken, visual description; crystalline rock
4 5 + - outcrop (gneiss) within 5.0' west of borehole - no joints or foliation features;
785 1 = Roadway embankment - no SPT taken, + - borehole plugged immediately due 1o presence of livestock.
41 - visual description; crystalline rock outcrop + - Drifling fluid = Water from Sandy Run Creek. Final casing depth 1.3".
-+ |- (gneiss) within 5.0" west of borehole - no 790 + -
+ - joints or foliation features; barehole plugged -+ —
700 + B immediately due to presence of livestock. + o
-+ - Drilling fluid = Water from Sandy Run Creek. T -
T - Final casing depth 1.3". T -
1 Z 785 I .
785 I [ 1 .
T [ 780 I .
I - 775 I C
775 I [ I N
I A 770 I r
770 I [ I L
I N 765 1 L
765 I [ I C
I i 760 I -
760 I o T i
1 i 2 755 I :_
755 I | $ 1 N
I : & 1 N
1 - 2| 750 I N
o) T L
750 I o ol T i
1 L z 4 L
T B §| 745 I o
1 i 2 1 i
745 1 = b3 1 B
s}
I A u I L
T i B| 740 I "
T B =
740 I C w0 I -
14
-+ - O EN -
[&] 1 L
1 i 551 735 A .
-t - Q e -
735 2




CORE PHOTOGRAPHIC RECORD
Bridge No. 144 on State Route 1327 Over Sandy Run Creek

Boring B2 — B — Station 17+16 @ 13’ Rt. Box 2 of 2
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NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT
PROJECT NO. 33717.1.1 l ID. B-4468 I COUNTY Cleveland I GEOLOGIST Gragg, D. M.
SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft)
BORING NO. EB2-A STATION 17+69 OFFSET 13ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 832.2ft TOTAL DEPTH 16.8 1t NORTHING 590,805 EASTING 1,194,455 24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD H.S. Augers w/SPT

HAMMER TYPE Automatic

START DATE 02/20/09

COMP. DATE 02/20/09

SURFACE WATER DEPTH N/A

DEPTH TOROCK 16.8 ft

ELEV
®)

DRIVE
ELEV

()

DEPTH
()

BLOW COUNT

BLOWS PER FOOT

0.5ft | 0.5ft

0.5% | |C 25 50

savpe. |

L
o
7]5 100 NO. MOl G

ELEV. (ft)

SOIL AND ROCK DESCRIPTION

DEPTH (ft)

835

830

825

}27.2

©
@
N
N

GROUND SURFACE

5.0

.o

820

8222

100

/17.2

150

815

L SORR R e B TR

ROADWAY EMBANKMENT
Medium stiff, red, trace black & white, clay
wi/coarse quartz sand, little gneiss gravel (1")
& traces crystalline rock (gneiss) fragments

I
IITITITI T 4

oo
=
o
N

0.0

16.8

810

805

800

795

790

785

780

775

770

765

760

755

PSRN DURORN YUK WONT ORY NUOR WY WONY SO VNS AN NN SNNT S AU AR TOUN VRN JNE SO O SHNE WNE  THAE WO T WO

MU A R

| T
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Boring Terminated by Auger Refusal at
Elevation 815.4 ft on crystalline rock {CR).

NCDOT BORE SINGLE B4468.GPJ NC_DOT.GDT 4/6/09

NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
BORELOG REPORT
PROJECTNO. 33717.1.1  |ID. B-4468 | COUNTY Cleveland | GEOLOGIST Gragg, D. M.
SITE DESCRIPTION Bridge No. 144 on SR 1327 over Sandy Run Creek GROUND WTR (ft)
BORING NO. EB2-B STATION 17+69 OFFSET 15ft RT ALIGNMENT -L- OHR. Dry
COLLARELEV. 832.0 ft TOTALDEPTH 168 ft NORTHING 590,892 EASTING 1,194,480 24HR. Dy @ 9

DRILL MACHINE CME-45C

DRILL METHOD H.S. Augers w/SPT

HAMMER TYPE Automatic

START DATE 02/20/09

COMP. DATE 02/20/09

SURFACE WATER DEPTH N/A

DEPTH TOROCK 16.8 ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E‘(;"E)V ELEV DE(%T H 0 2 5 5 10 v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft A ! ; NO. MOl G | ELEV.(f) DEPTH (ft)
835 | l
T [ 832.0 GROUND SURFACE 0.0]
4 I . LN ROADWAY EMBANKMENT
830 T | LQ_ Medium stiff, red, traces black & gray,
iR 1. . . ti' micaceous clay (A-6).
8274 T 486 i- - - N
T 2 3 3 *5‘ - M ‘_Q'
825 I ) ) ENE
T 1" - i | N"824.1 7.9
T r: A ) L[] ROADWAY EMBANKMENT
8224 . 2.6 1 1 i |. L. . L Very loose, red, trace black, silty sand,
1 .2 . . M witrace gneiss gravel (3/8") (A-2-4).
820 T M L
1 1- - - } R . L3
| L
8174 T 1486 [ I - 8174 14.6
T 6 | 9 |17 || ~7° Pe - . M RESIDUAL
815 T ; - N 815.2 Medium dense, red, black, brown, silty sand 16.8
T B \__ witrace quartz fragments (3/4") (A-2-5). [
1 L Boring Terminated by Auger Refusal at
4 L Elevation 815.2 ft on crystalline rock (CR).
810 I C Boring location offset adjustment to provide
4 L adequate spacing from overhead utilities.
805 I -
800 I r
795 T N
790 I -
785 T r
780 T =
775 I -
770 T T
765 1 L
760 T -
755 T B
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STATE PROJECT NO.: 33717.1.1

TIP NO.: B-4468
COUNTY: Cleveland
PROJECT DESC.: Bridge No. 144 on SR 1327 over Sandy Run Creek
SUMMARY OF SOIL CLASSIFICATIONS AND GRADATIONS
r SOIL MORTAR
Boring No. Sample | Depth Interval | AASHTO N Soil l;’isz:’?gt l;:\::r?gt l;‘;‘:;: l;):t;ciirelzl Coarse | Fine . LL}{ PI | PL Pe¥cent
No. (ft) Class. No-| 'No10 | Nod0 | No.200 | No.60 | sand | sana | SH | & Moisture
EBI-B SS-1 5.0'-6.5' A-6(4) 6 1 92.0 70.9 45.4 37.1 31.7 22.0 12.7 336 |38} 18] 20 15.2
BI-A SS-2 10.0'- 11.5' A-1-b (0) 7 2 78.2 46.2 14.1 67.7 58.7 25.3 10.2 5.8 29 | NP|{ NP 42.0
EBI1-A SS-3 14.7' - 16.2' A-2-4 (0) 5 3 99.9 91.0 24.1 26.4 26.3 53.0 10.4 10.2 | 20 | NP | NP 159
EB1-B 55-4 25.0'- 26.5' A-2-4 (0) 9 4 81.1 44.9 17.8 64.9 56.7 23.2 11.0 9.1 321 9123 40.9
EBI-A S$S-5 29.7'-31.2' A-2-5 (0) 10 5 79.7 48.5 15.0 63.3 53.9 30.0 9.1 7.0 411 7134 27.7
EB1-B SS-6 40.0'- 41.5' A-2-4 (0) 90 6 86.4 52.2 15.5 61.1 54.9 29.8 10.7 4.6 34 | NP | NP 26.8




LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

PROJECT NO.: 33717.1.1 (B-4468)

F.A. NO.: BRSTP-1327(2)

COUNTY: CLEVELAND

Bridge No. 144 on SR 1327 over Sandy Run Creek

Unit Unconfined | Young's | Splitting Tensile
Geologic Run Weight Compressive | Modulus Strength
Sample #| Boring # | Depth (ft) Rock Type | Map Unit RQD Length (ft) | Diameter (ft) (PCF) Strength (PSI)| (PSI) (PSI) Remarks
RS-1 B2-A 7.3-7.7 Gneiss CZbg 78% 0.34 0.16 163 2,084 fresh
RS-2 B2-A 13.9-14.6 Gneiss CZbg 100% 0.34 0.17 170 9,366 fresh
RS-3 B1-A 32.6-33.2 Gneiss CZbg 98% 0.33 0.17 172 3,533 sli. to mod. weathered




SHEET 20

NorTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT 'SCOUR REPORT
WBS: 33717.1.1 TIP: B-4468 COUNTY: Cleveland
DESCRIPTION(1): Bridge No. 144 on SR 1327 over Sandy Run Creek
'EXISTING BRIDGE
Information from: Field Inspection X Microfilm (reel pos: )

Other (explain)

Total Bents: 4

Bridge No.: 144 Length: 145

Bents in Channel: 2
Foundation Type: Wood piers in concrete footing

Bents in Floodplain:

2

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: No evidence

Channel Migration Tendency(13): North @ Bent 3

Interior Bents: scour between concrete footing and crystalline rock, upstream side Bent 3

Channel Bed: No evidence at present

Channel Bank: Bare tree roots, boulders at surface

EXISTING SCOUR PROTECTION
Type(3): Partially collapsed rip rap on south abutment pass thru siope; dumped boulders on north

abutment pass thru slope

Extent(4): Down 1/3 of slope on south abutment; nearly touching Bent 3 footer on north abutment

Effectiveness(5): Appears to be working but not complete protection

Obstructions(6): None

DESIGN INFORMATION

Channel Bed Material(7): Samples taken for laboratory analysis; primarily coarse sand & gravel w/pods of
silty sand & scattered cobbles

Channel Bank Material(8): Samples taken for laboratory analysis; fine to medium sand w/pods of sandy silt &
clay, some boulders & cobbles at top of bank

Channel Bank Cover(9): Weeds, bare roots

* Floodplain Width(10): 250 feet

Floodplain Cover(11): Grassland/pasture

Stream is(12): Aggrading Degrading Static X

Observations and Other Comments: Cattle fence attached to Bridge Piers 2 & 3

Reported by: DD, ;V/WL./ {»31{ Date: _2/21/2009

Mike Gragg, L.G.

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS

B1 B2
807.7 | 812.7

Comparison of DSE to Hydraulics Unit theoretical scour:
The DSE for bent 1 agrees with Hydraulics Unit theoretical scour. The DSE for bent 2 is higher than Hydraulics

Unit theoretical scour due to crystalline rock.

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 ~NO UL & WN

DSE determined by: ()M o, Date: 4/13/2009

Chefyl A. Youngé!ood{ L.G.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank Bed Bank
Sample No. Bag 2 Bag 1

Retained #4 11.2 041
Passed #10 79.4 ; 99.5
Passed #40 52.5 91.5
Passed #200 15.7 19.7
Coarse Sand 58.6 26.2
Fine Sand 23.4 57.6

Silt 12.9 9.2

Clay 5 7

LL 23 27

Pi NP NP

AASHTO| A-2-4(0) A-2-4 (0)

Station N/A N/A
Offset N/A N/A

Depth N/A N/A

Template Revised 02/07/06



