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DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
CONTENTS ' GEOTECHNICAL ENGINEERING UNIT

! TITLE SHEET ’ CAUTION NOTICE
2 LEGEND THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT S BASED WERE MADE
: FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
3 SITE PLAN THE VARIQUS 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,
4 PROFILE GEOTECHNICAL ENGINEERING UNIT AT (9i9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SO TEST DATA ARE PART OF THE CONTRACT.
5-6 CROSS SECTIONS
s BORE LOGS AND CORE REPORTS GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
7-1

) 33 630.1.1 : BR STP 150 d (7) GEOTECHNCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
e, REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETHEEN SAMPLED STRATA
1S SCOUR REPORT PROJ. REFERENCE NO. -t F.A. PROJ. 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.
20 LAB RESULTS COUNTY TRANS YLI’ANM THE OBSERVED WATER LEVELS OR SOL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL

2l SITE PHOTOGRAPHS PROJECT DESCRIPTION BRIDGE No. 193 ON SR 1504 (_L_) OVER MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING

TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

m DA WDSON RIWR THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND [N 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 ENCOUNTEREQ. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO.
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SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YVIELD SPT REFUSAL. AN INFERRED )
SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS “UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
THAT CAN 8E PENETRATED WITH & Otnsﬂrigxggiag ;é%; i;?g:ﬁggg&%ﬁ:ggﬁfg;;ﬂg I ggg D) s a MIXTURE OF UNIFORM PARTICLES OF ThD OR MORE. SIZES SPT REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOMS. | AQUIFER - A WATER BEARING FORMATION OR STRATA.
A NETRA \ -1586). - - INDICATES A M . IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A Z0NE | -
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS OF WEATHERED ROCK. ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
28 MINERAL CoICAL CONPOSTTION. ANGULARTTY ;gng?ﬁﬁlsﬂgfgéwémogcﬂgaﬁﬁgmm FACTORS Suc THE ANGULARITY OR ROUNDNESS OF BOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOVS: ERGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
A Lo AL » ANGULAI s N . . H 3 e e
VERY STIFF,GRA/SUTY CLA KOST WITH WTERGEDDED FIE. S LUERSHONLY PLSTES A7 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED IV/Jr| 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.
— . ROCK (¥R) 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 pre—— FINE 75 COARSE CRATN TONEDUS AND VET AMORPIIC Foek AT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS Ok (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE. GROUND SURFACE.
CLASS. (S 357 PASSING »200) 1> 35% PASSING *200) BRGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC,) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
“—1FINE T0 COARSE GRAIN METAVORPHIC AND NON-COASTAL PLAIN
GROUP adlaslaslarlasaz [aaas . COMPRESSIBILITY gggkcﬁgg%ﬁumﬁ SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TypE |COLLUVIUM - ROCK FRAGMENTS MIKED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. A3 | A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 3t INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
< MODERATELY COMPRESSIBLE LI0UID LIMIT EQUAL TO 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD R
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R ATt OF Pt ATERIeL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
L SHELL BEDS,ETC.
* LAeme ST | ek PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
e BQS?SSLAR gé?:s PEAT CRGANL MATERIAL Gﬂgg;téﬁ S]L;U;LZ‘LM QILER MATERIAL FRES ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER T e e e
« 200 35 wx|35 135 ux|35 Mdas e fos w36 Mvlas e IRACE OF ORGANIC MATTER 2 - 3% 3-8 TRACE ‘-1 H ROCK FRESH, (RYSTALS BRIGHT, 3 Sg;l-mt;; Lawsu.s AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 121 © o UTILE 10 - 20% -
LIOUID LIMIT 48 MX| 41 MN (48 MX |41 MN 40 Mx [41 v 40 MXJAL N gon g wiTH MODERATELY ORGANIC §-107 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (IP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | & Mx NP 116 Mx |16 Mx (11 M |10 MY [18 MX |18 MX[ILMN {21 MN LITTLE OR wicHLy | HIGHLY ORGANIC 1% >20% HIGHLY 35% AND AROVE v SLL) gpavirg;gs(rml_alﬁ:oks;« :gECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ALL. NATURE.
GROUP INDEX [} 8 8 4 MX |8 MX |12 MX|16 MX|No MX] MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF | gors SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO OME ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES|STONE FRAGS.[ o | o Ty oR cLAYEY SILTY CLAYEY ORGANIC pVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
m,:m‘s mg';,h“ SAND| GRAVEL AND SaND | sSoLs | sois MATTER v_ STATIC VATER 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.
EN, RATING MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLODGED FROM
) FAIR T0 \VA PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT 70 GOOD FAIR 70 POOR PODR POOR | UNSUITABLE AT DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE On- SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
T30 . - - THE STREAM.
PIOF A-7-5 SUBGROUP IS = LL - 30 ; P1OF A-7-6 SUBGROUP IS > LL - 3@ MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | EORMATION (M) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
TNES: RANGE OF STANDARD RANGE OF UNCONFINED pr—— SAMPLE (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. THE FIELD.
pRiMaRy solL TYpe | COMPRCINESS OR | oengrrarion FESISTENCE | COMPRESSIVE STRENGTH 5??3“?&5'&%2'&?’?% N(RD G e o TEST BORING DESTONATIONS IE_TESTED, WOWLD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.
{N-VALUE)
- BULK SA SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R .
VERY LOOSE <4 1L SYMBO GER BORING S - BULK SAMPLE GEVD IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY SOIL SYMBOL Au N TS LATERAL EXTENT.
GRANULAR LODSE 41010 SS - SPLIT SPOON EXTENT, SDME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 18 T0 3@ Na ARTIFICIAL FILL (AF) OTHER BAMPLE F_IEST] PT_N_ VAl LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) . 38 T0 5@ THAN ROADWAY EMBANKMENT —Q CORE BORING ST - SHELBY TUBE VERY SEVERE ALL RODK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELENENTS ARE DIScemiaLe our | MOTTLED.(HOT- IRRECULARLY WARKED VITH SPOTS OF DIFFERENT COLORS. MOTTLING I
>50 e~ INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK O AINAGE.
VERY SOFT <2 <0.25 ™) MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 0.25 10 6.50 =7PI7= INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED. YJELDS SPT N VALUES 199 BPE | INTERVENING IMPERVIOUS STRATUM,
SILT-CLAY M STIFF a1 @5 10 19 A e RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIELE, OR DISCERVIELE ONLY IN SMALL AND 'RESIDUAL_(RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 T0 30 270 4 TTwret ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD »30 SLOPE INDICATOR . ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
>4 25/925 DIP & DIP DIRECTION OF INSTALLATION CBR - CALIFORNIA BEARING
TEXTURE OR GRAIN SiZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O - R
e SOUNDING ROD SPT N-vALUE VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES —ﬁ%ﬁ%}%ﬁﬂﬂ PESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 4@ 6o 200 270 @P— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. .
OPENING (MM) 476 200 042 ©25 0075 0.053 . SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
. - ABBREVIATIONS HARD ?3".325 Agﬁ“azﬁ:‘zpsglgfe OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL nggﬁE ;i&% SILT cLay AR - AUGER REFUSAL HI. = HIGHLY # - MDISTURE CONTENT i TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
®BLOR) o) ©R) (CSE. SDa & o 6L (W) BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVER T0 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESLLTS FROM FRICTION ALONG @ FAULT OR
- 90 A L - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED T PR
GRAIN MM 305 7 20 e.25 aes  Gas CPT - CONE PENETRATION TEST ~ MOD. - MODERATELY WEA, - WEATHERED BY MODERATE BLOWS,
. . ©PT) - WS (N OR BPF) OF
SR8 A g SO G oo s v o i s o e n i | IAOHD ST S meTatLSSuGD £ o B0 MM YD
SOIL _MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST ORG, - DRGANIC “74™ DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
= OPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN 0.1 FOOT PER 6@ BLOWS.
SOIL_MOISTURE SCALE FIELD MOISTURE I GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS ) ;
(ATTERBERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE _RECOUERY, (SREC. - YOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.
¢ - SATURATED - USUALLY LIOUID VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SLTY PIECES CAN SE BROKEN BY FINGER PRESSURE. - RE OF ROCK OUALITY DESCRIBED BY
N (SATY FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %ﬁﬁ%yﬁm oL T On AEATED THAN & TCHES DIVIDED BY THE
- | vouD LMt FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
- FINGERNAIL.
Pkﬁﬁgf SEMISOLID; REQUIRES DRYING TQ - TOPSOIL (T8~ SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
an - WET - an ATTAIN OO TN NOTSTORE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING —
pel L pLasTIC LiMiT 1ERM ) #5. -Bl- ST/ .
) DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: vzamy o NORESEG!ZIN&THAN e VERY THICKLY BEDDED s 4 FEET BENCH MARK: BM #5: -BL- STATION 12+99, 5’ RT.
oM_| OPTIMUM MOISTURE - MOIST - SOLID: AT OR NEAR OPTIMUM MOISTURE [ cuar ams D AUTOMATIC MANUAL WIDE 310 10 FEET THICKLY BEDDED 1.5 - 4 FEET ECEVATION 3104 =
[] mosue 8- g THINLY BEDDED @6 - 1.5 FEET LEVATION: R R
SL{- SHRINKAGE LIMIT J— MODERATELY CLOSE 170 3 FEET
' [J & contmwous FLsHt auser CORE SIZE: CLOSE 0.18 T0 1 FEET VERY THINLY BEDDED 0.03 - 8.6 FEET
- DRY - @ REQUIRES ADCITIONAL WATER T0 0 ' VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 9.006 - 0.83 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-5t [] e noow ausers s i THINLY LAMINATED < 8.008 FEET
PLASTICITY CME-45C D HARD FACED FINGER BITS ‘N Q INDURATION
PLASTICITY INDEX ®1 ORY STRENGTH 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 2-5 VERY LOW [ cve-ss0 [ FRIGELE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT CASING W/ ADVANCER TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM :
IGH PLASTICITY e MORE IGH [] eortaeLe Hoist [ wracone * STEEL TEETH [ rost HoLe oroser MODERATELY INDURATED gt;gg:(ss CE?ANS 155 :il;zﬂ:}?;f:h:‘ As:g;s WITH STEEL PROBE:
COLOR 3 wcone * TUNG.-CARB, HAND AUGER
D D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT [ vere sem Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O 0 0 EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.
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~ W NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT
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PROJECT NO. 33630.1.1

! COUNTY Transylvania

| GEOLOGIST Worley, B. D.

PROJECT NO. 33630.1.1

COUNTY Transylvania

GEOLOGIST Worley, B. D.

SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft)| | SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft)
BORING NO. EB1-A STATION 19+39 OFFSET 22ftLT ALIGNMENT -L- 0 HR. BORING NO. EB1-B STATION 19+55 OFFSET 22ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,102.1ft’ TOTAL DEPTH 19.8 ft NORTHING 568,284 EASTING 896,306 24 HR. COLLARELEV. 2,099.9 ft TOTAL DEPTH NORTHING 568,251 EASTING 896,339 24 HR. 7.0

DRILL MACHINE CME-45C

DRILL METHOD NQ Casing W/ Advancer

HAMMER TYPE Automatic

DRILL MACHINE CME-45C

DRILL METHOD NQ Casing w/ Advancer

HAMMER TYPE Automatic

START DATE 08/20/08 COMP. DATE 08/20/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 18.5ft START DATE COMP. DATE 08/19/08 SURFACE WATER DEPTH N/A DEPTHTOROCK 16.6 ft
DRIVE BLOW COUNT BLOWS PER FOOT DRIVE BLOWS PER FOOT SAMP. L
E(Lfs" ELEV DE(E)T H SOIL AND ROCK DESCRIPTION ELEV] £ ey 0 SOIL AND ROCK DESCRIPTION
2105 A » 2100 2,099.9 GROUND SURFACE 0.0
1 L 1 Py ARTIFICIAL FILL _ 15
1 " 2,102.1 GROUND SURFACE 200747 - Dark Brown, Sandy Siit —
ARTIFICIAL FILL T SS-3 ALLUVIAL ]
2100 | ,, nog ﬁ:: 0E 2,100.1 Dark Gray, Sandy Silt 2095 | 200527 Dark Brown to Tan Brown, Sandy Silt
+ 1 2 ALLUVIAL 1
209741 47 Dark Brown, Sandy Silt 4
= 1 5 + 2,091.4 8.5
2095 T 2090 | 2,090.27 RESIDUAL.
1 1 sS4 | M White-gray, Sandy Silt
20024F 97 2,001.9 I e 20872 127
1 S8 RESIDUAL 2,086.1 R WEATHERED ROCK
2090 4 20899 Dark Brown, Sandy Silt 2085 100/0.9 (Gneiss)
iR WEATHERED ROCK ot - 20833 16.6
2087 4T 147 (Gneiss) 60/0.1 Boring Terminated with Standard
I 50 ]50/0.3 Penetration Test Refusal at Elevation
2085 1 2,083.3 ft On Crystalline Rock (Gneiss)
4 2,083.6
20824T 197 Rl 2.082.3 CRYSTALLINE ROCK
T \60/0.1 \ (Gneiss)
2080 T Boring Terminated with Standard 2075
T Penetration Test Refusal at Elevation
T 2,082.3 ft In Crystalline Rock (Gneiss)
2075 I 2070
2070 1 2065
2065 I
2060 I 2055
2055 I

2050

2045 |

2040

GEO_BH.GPJ NC_DOT.GDT 11/20/08

2035

2030

NCDOT BORE DOUBLE B4291

et 1
-ttt

2025
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2035
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NCDOT BORE DOUBLE B4291

AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT 2N NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8 OF 21
BORELOG REPORT 19 CORE BORING REPORT

GEO_BH.GPJ NC_DOT.GDT 11/21/08

PROJECT NO. 33630.1.1 | D. B-4291 | COUNTY Transylvania | GEOLOGIST Worley, B. D. PROJECT NO. 33630.1.1 | ID. B-4291 | COUNTY Transyivania | GEOLOGIST Worley, B. D.
SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft) SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft)
BORING NO. B1-A STATION 19+67 OFFSET 22ftLT ALIGNMENT -L- O HR. N/A BORING NO. B1-A STATION 19+67 OFFSET 22ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,099.3 ft TOTAL DEPTH 30.1 ft NORTHING 568,296 i EASTING 896,331 24 HR. 7.7 COLLARELEV. 2,099.3 ft TOTAL DEPTH 30.1ft NORTHING 568,296 EASTING 896,331 24 HR. 7.7
DRILL MACHINE CME-45C DRILL METHOD NQ Casing w/ Advancer HAMMER TYPE Automatic DRILL MACHINE CME-45C DRILL METHOD NQ Casing w/ Advancer . HAMMER TYPE Automatic
START DATE 08/20/08 COMP. DATE 08/20/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 185 ft START DATE 08/20/08 COMP. DATE 08/20/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 18.5ft
DRIVE AMP. L ‘ '
E(LftFjv DRIVE DE(];;[‘H BLOW COUNT , N BLOWS :;ER FooT o SNO 2 SOIL AND ROCK DESCRIPTION CORE zlf: NQ - 101:;; RUN 11.3 ft N DRILLER K. Murray
0.5ft | 0.5ft | 0.5 . : ' DEPTH (it ' L
@ ' L ' WOILG 1 ELv. o) - S| ELEv (PR R | RaTE [RESTRED SAMP. kAR DESCRIPTION AND REMARKS
(ft) (Minfft) | o % ) ? 1% 16| mevm DEPTH (ft)
2% T — . 20893 GROUND SURFACE 00 == ZUB0EE T8 |13 (00530 (1) | 00) [ra ] 291 | 29) B2 Tl E e )
1 ] .. . Dark él\LLUVg.\nL Sand 2079.2 5.0 N00:13/0.34 85% A 54% 4100% Slightly weathered to fresh, hard, moderately close gractured, gray-green,
T | I . ark Brown, Silty San T 00:5211.01'5.0) | 2.2) T mylonitic Gneiss —2L7]
T [ : 1 99:22/1-01100% | 44% 1(()&)(} CRYSTALLINE ROCK 228
2095 20044+ 49 | 2075 R 00:56/1.0 = Severly to moderately severe weathered, very soft to soft, very close
T 2 2 3 ‘5 - w 2,074.Z1 251 00:54/1.0 (3.3) fracture, black Gneiss
1 - T 50 [00:4771.0] (&4) [ (23) 100% CRYSTALLINE ROCK 2.1
Soona e \\ S R R A 4 S 20010 83 1 ggfm 8 88% | 46% SSs?) Slightly weathered, moderately hard, close fractured, dark grey, mylonitic 272
2090 T T 7 1718 AY sss1 b 20893 RESIDUAL _ 00 2070 T 00:42/1.0 \45% | Gneiss
I R oY Rp——— J——— 7 : Green-Gray, Silt : 2.069.2T 30.1 00:51/1.0 1%6%} WEATHERED ROCK 304
T ”/44 WEATHERED ROCK T o, (Gneiss)
4 - 72 (Gneiss) I N CRYSTALLINE ROCK
2085 20856+ 137 IR ”L‘ 1 L Slightly weathered to fresh, medium hard to hard, moderately close fracture,
-+ 32 168/0.3 00708 % 2065 A1 L light gray, porphyroclastic Gneiss
20820l 184 T == 4 - Boring Terminated at Elevation 2,069.2 ft In Crystalline Rock (Gneiss)
T 35 [65/.04 AU I -~ 10000 4 T -
- P -+ =
20806+ 187 e I - e e - [ :? - 2,080.8 185 T
2080 1 50/01 60/0.19 RS PT—A—2.080.5 CRYSTALLINE ROCK 18.8 2060 1 N
+ = > (Gneiss) 1 N
4 oA 2,077.6 217 T i
T 2,076.5 CRYSTALLINE ROCK 228 T i
+ < (Gneiss) 1 B
2075 -+ > CRYSTALLINE ROCK 2055 I [
T Sg} (Gneiss) 26.1 1 i
I ik WEATHERED ROCK 272 T -
1 . . 4 (Gneiss) T -
2070 -+ 5 060.2 CRYSTALLINE ROCK 304 2050 I .
== = (Gneiss) 1 5
+ B Boring Terminated at Elevation 2,069.2 ft In 1 5
T - Crystalline Rock (Gneiss) + X
2065 4 = 2045 _': ‘_
2060 I o 2040 1 -
2085 4 n 2035 I [
2% 1 n 2030 I -
1 - 3 I N
2045 4 - 2| 2025 I .
i - 5 1 -
4 s o T r
. 1 R 5 T -
(2040 -T = 2] 2020 1 [
L %)
T Z -+ -
4 L 5 I i
4 L ) I B
T I~ I 4 -
2035 I = B) 2015 I "
4 X o T N
4 - (o} 1 R
[ 4 = ‘_I
» -+ o
2030 I C 2010 1 s
- o w
1 L a T i
2 T+ -
I ' g I i
2025 4 — 1 2005 I »
4 5 8 T i
T - [ g =4 L.
1 = o
L o g T R
2020 1 g + -
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@ % NCDOT GEOTECHNICAL ENGINEERING UNIT /O NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 33630.1.1  |ID. B-4291 | COUNTY Transylvania | cEOLOGIST Worley, B. D. PROJECTNO. 33630.1.1 | ID. B-4291 | COUNTY Transyivania | GEOLOGIST Worley, B. D.
SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft) SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft)
BORING NO. B1-B STATION 19+82 OFFSET 22t RT ALIGNMENT -L- 0 HR. N/A BORING NO. B1-B STATION 19+82 OFFSET 22ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,099.7 ft TOTAL DEPTH 30.9 ft NORTHING 568,263 EASTING 896,364 24 HR. 8.0 COLLARELEV. 2,099.7 ft TOTAL DEPTH 30.9 ft NORTHING 568,263 EASTING 896,364 24 HR. 8.0
DRILL MACHINE CME-45C DRILL METHOD NQ Casing w/ Advancer HAMMER TYPE Automatic DRILL MACHINE CME-45C DRILL METHOD NQ Casing w/ Advancer HAMMER TYPE Automatic
START DATE 08/18/08 COMP. DATE 08/19/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 12.9ft START DATE 08/18/08 COMP. DATE 08/19/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 12.9ft
L
ELEV DETEI\IIE DEf!:TH BLOW COUNT BLOWS PER FOOT samp. [ o SOIL AND ROCK DESCRIPTION CORE SIZE NQ TO';I-}: RUN 18.0ft S DRILLER K. Murray
® | | @ ostt|oskost]]o % % 7510011 NO. /Mol G | Eev.a DEPTH (f) eLev| RO beptH| RuN | BRILL ImeeTRop| SAMP. [Rec. [ Rap] 6 DESCRIPTION AND REMARK
() @ | @ | @ | ®| N0 @ | ® AND REMARKS
(ft) (Minfft) | g % A s | G| ELEV. () DEPTH (ft)
2100 4 |_2,099.7 GROUND SURFACE 0.0 2086.8 Begin Coring @ 12.9 ft
T T —T ALLUVIAL 2085 ZUB6 8L 129 | 30 |00:47/1.0] (3.0) | (1.3) (14.8)] (5.0) | 2,086.8 CRYSTALLINE ROCK 129
1 I- - - U R B, Tan-brown, silty sand -t 01:10/1.0}100%| 43% 100% ] 34% - Slight to very slightly weathered, moderaly hard to hard, close fractured, light
i TR BN . . ' 2,083.8.L 15.9 01:12/1.0 - gray to dark green-gray, mylonitic Gneiss
e R . . N 5.0 {01:01/1.0} (5.0) | (1.3) A
2095 | 2 0as0T 47 | I 8}:3251'8 100% | 26% -
1 = +4 : K L
I ! 2 ‘3 D IR R I Sl 2080 1 01:16/1.0 I
I 3 - e . : 2,078.81 209 01:30/1.0 4
‘ T A N 2,090.9 88 1 5.0 |00:41/1.0] (5.0) | (2.5) B
2090 [ 200001 97 AN RESIDUAL 4 8(1)52(1)5}'8 100% | 50% L
T 10 T2 T 70 - ¥2 - TR SS-2 White-gray, sandy silt 2075 I 00:84/10| - o
1 R e etaiarts St 20068 v 122 20738 259 5.0 8(1)5(3)%}'8 (5.0) | (1.6) C
2085 T SR TR 7 CRYST(?;';,';'SS ROCK I ™ 100:48/1.0| 100% | 32% [ 20720 217
T & 1 00:55/1.0 0.4) u WEATHERED ROCK
1 RIS - N 7 2070 1 00:33/1.0 50% \ (1.1) (AT (Gneiss) I—J&s
I DI I ' .. Z 2,068.8.1 30.9 00:41/1.0 24y | 46% [t 2,068.8 CRYSTALLINE ROCK 309
1 . FEE I . . 7 + 100% o \ Slight to very slightly weathered, moderately hard to hard, close fractured,
2080 e //‘ + - light gray, mylonite, porphyroclastic Gneiss
1 PP [ ‘: 2065 I o Boring Terminated at Elevation 2,068.8 ft In Crystalline Rock (Gneiss)
I X DDA IR I I + S
2075 I i IR - 7 1 C
T : : : 7 | 2060 | I C
T DI I o 2 20720 - 27.7 4 5
I I WEATHERED ROCK I C
2070 I 7 (Gneiss) + B
1 e R 4 20688 CRYSTALLINE ROCK 30.9 2055 + -
T - (Gneiss) -T —
T B Boring Terminated at Elevation 2,068.8 ft in T B
2065 T " Crystalline Rock (Gneiss) 1 R
T - 2050 I =
2060 I [ I [
I - o] T o
2055 T [ 1 i
1 - 20| T o
2050 I " I A
B T - 2035 I :.
I i 8 1 [
2045 I " S 1 5
1 i 1 2030 I -
1 i 9] + -
. 1 - 5 1 L
2040 =4 L DI 4- -
T - 212025 I "
1 N 2 1 L
T 9] 1 R
2035 I - 35! 1 B
1 - 2| 2020 I n
T K QI -+ -
| I : 3 I I
2030 I n 3 1 B
1 = ul 2015 I [
-4 = o
2 -+ -
1 B 3 T -
2025 I [ iy 4 B
T - 8] 2010 I [
T B =
1 - 5 1 N
1 L 5 + =
2020 g i L

NCDOT BORE DOUBLE B4291_GEO_BH.GPJ NC_DOT.GDT 11/21/08
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BOXES 1 & 2: 12.9 - 30.9 FEET
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. NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

PROJECT NO. 33630.1.1  |ID. B-4291 | COUNTY Transylvania | GEOLOGIST Worley, B. D.

SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft)
BORING NO. B2-A STATION 20+34 OFFSET 22ftLT ALIGNMENT -L- OHR.  NA
COLLARELEV. 2,097.3 ft TOTAL DEPTH 25.8 ft NORTHING 568,325 EASTING 896,391 24HR. 63

/Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

SHEET 12 OF 21

PROJECT NO. 33630.1.1 lID. B-4291

I COUNTY Transylvania

| GEOLOGIST Worley, B. D.

DRILL MACHINE CME-45C DRILL METHOD NQ Casing w/ Advancer

HAMMER TYPE Automatic

START DATE 08/21/08 COMP. DATE 08/21/08

SURFACE WATER DEPTH N/A

DEPTH TOROCK 12.1t

DRIVE R SAMP. L
ELEV| gy [DEPTH| BLOWCOUNT BLOWS PER FOOT v 0 SOIL AND ROCK DESCRIPTION
® | "@ | @ | osi | osft| ostt | [0 % 50 75 100} | NO. |/Moll 6 | ELev. @) DEPTH (ft)
2100 1 |
+ 2,073 GROUND SURFACE 0.0
T T ALLUVIAL
2095 T : ' Dark brown, silty sand
20007t 48 11 . .
T 7 2| 2 *4 . . ss9 | g
2090 I |. )
208771 96 [ - 101
e o o o e e o m o o e e -
T 6 o403 L. - "100/0:89 ARTIFICIAL FILL 10.4
2085 I Concrete 12U
K CRYSTALLINE ROCK
+ .. (Gneiss)
2080 I 17.6
1 . CRYSTALLINE ROCK
+ . (Gneiss)
2075 I -
I CRYSTALLINE ROCK
+ - 20715 (Gneiss) 258
2070 T - Boring Terminated at Elevation 2,071.5 ft In
T [~ Crystalline Rock (Gneiss)
2065 I N
2060 I "
2055 I =
2050 I "
o I i
. < N
20458 T =
N i
o + B
o I _
5 4 R
20408 T [
Ol 4 -
b4 A -
o 1 L
e 1 N
20515 T "
8 <4 -
[0 T L.
i 1 £ .
0%l T |
w + -
o= |
14 -+ -
: -
8 T L
2025 | w I -
['4
Q -+ L.
o I x
et
(o] -+ L
o 1 -
2020| &

SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft)
BORING NO. B2-A STATION 20+34 OFFSET 22ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,097.3 ft TOTAL DEPTH 258 ft NORTHING 568,325 EASTING 896,391 24 HR. 6.3
DRILL MACHINE CME-45C DRILL METHOD NQ Casing w/ Advancer HAMMER TYPE Automatic
START DATE 08/21/08 COMP. DATE 08/21/08 SURFACE WATER DEPTH N/A DEPTHTOROCK 12.11ft
CORE SIZE NQ TOTALRUN 15.4ft DRILLER K. Murray
RUN DRILL RUN STRATA L
E(LﬂE)V ELEV DE;Z;H R(g;" RATE [REC [ RID SAuP. REC R o DESCRIPTION AND REMARKS
(ft) - (Minvft) (°o (% ) (aa g/, G| ELev.(m) DEPTH (ft)
086.9) Begin Coring @ 10.4 ft
208691 10.47170.4 A00:15/0.44 (0.2) | (0.2) (1.5) | (1.5) ARTIFICIAL FILL 10.4
2085 \2,086. 5 10.8 /=5 8822 ;'11 8 50% [\ 50% 88% A 88% Concrete 121
+ 06:Ea1 0] BOY | 3D (55) | (26) CRYSTALLINE ROCK
T+ 01:05/1.0|100% | 62% 100%| 47% Slightly weathered, moderately hard to hard, closely fractured, dark green to
2,081.54+ 15.8 01:05/1.0 gray, mylonitic Gneiss
) I A R 5 I
+ 00:50/1.0 100% 66% (5.6) | (3.5) CRYSTALLINE ROCK '
+ 00:45/1.0 100%{ 63% Slightly weathered to fresh, moderately hard to hard, closely fractured, gray
2,076.5+ 20.8 00:44/1.0 to green-gray, porphyroclastic Gneiss
2075 T+ 5.0 101:00/1.0} (4.3) | (2.0)
-+ 00:55/1.0{ 86% | 40% 23.2
T 8832351 .g (1.9) | ©0:8) CRYSTALLINE ROCK
20715+ 25.8 01-08/1.0 73% | 31% 20715 Moderately to severely weathered, medium hard to soft, closely fractured, 258
SEEEna: T . "\ dark green to borwn, porphyroclastic Gniess -
2070 4 = Boring Terminated at Elevation 2,071:5 ft In Crystalline Rock {Gneiss)
2065 T N
2060 I -
2055 I .
2050 T »
2045 I -
2040 I -
2035 I N
2030 I [
2025 I o
2020 I »
2015 I r
2010 I »
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B2-A

BOXES 1 & 2: 10.4 - 25.8 FEET
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. NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT ‘

PROJECTNO. 33630.1.1  |ID. B-4291 | COUNTY Transyivania | GEOLOGIST Worley, B. D.
SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River ) GROUND WTR (ft)
BORING NO. B2-B STATION 20+50 OFFSET 22ft RT ALIGNMENT -L- OHR. N/A
COLLARELEV. 2,097.9t TOTAL DEPTH 29.8 ft NORTHING 568,293 EASTING 896,425 24 HR. 5.9
DRILL MACHINE CME-45C DRILL METHOD NQ Casing W/ Advancer HAMMER TYPE Automatic
START DATE 08/20/08 COMP. DATE 08/21/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 10.7 ft
L
ELEV| By [DEPTH| BLOW COUNT BLOWS PER FOOT SaVaE SOIL AND ROCK DESCRIPTION
@ | e | @ [osit | osit | osit | |0 2 0 Al 1001 | NO. | /Mol G | Eev. @ DEPTH (it
- 2100 1 |
T [ 2,097.9 GROUND SURFACE 0.0
I N ALLUVIAL
iR I PR Dark brown, silty sand
2095 T !
90Q49__ 3L 3 3 5 18 L. R R =38
I AN I . \ 4
2090 I s
2,089 ?__ 87 CNL L R .
T 8 e ) %43 ' R M 2,087.2 10.7
T T T CRYSTALLINE ROCK
2085 T . (Gneiss)
T CRYSTALLINE ROCK
1 (Gneiss)
1 RSZ
2080 I 2079.7 18.2
I R CRYSTALLINE ROCK
4 . (Gneiss)
2075 I
I L 20730 249
1 : = CRYSTALLINE ROCK
. T N (Gneiss)
2070 A |/ A
T e 2,068.1 ' 208
i Boring Terminated at Elevation 2,068.1 ft In
T i Crystalline Rock (Gneiss)
2065 T =
2060 I =
2055 I »
2050 I g
§| 2045 I '_
5 I X
(G} 4 L.
N L -
8| 2040 I "
Q 34 L
z 1 L.
o 1 R
) I i
%| 2035 I [
O‘ <+ -
I b
®| :: B
&) 2030 I -
w T -
8 14 L
2 4. -
] 1 N
w| 2025 I -
o
o -+ -
@ 1 L
5 1 i
2 1 5
212020

/O NCDOT GEOTECHNICAL ENGINEERING UNIT

LL¥ CORE BORING REPORT

SHEET 14 OF 21

PROJECTNO. 33630.1.1  [ID. B-4291 | COUNTY Transyivania | GEOLOGIST Worley, B. D.
SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft)
BORING NO. B2-B STATION 20+50 OFFSET 22ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,097.9ft TOTAL DEPTH 29.8 ft NORTHING 568,293 EASTING 896,425 24 HR. 59
DRILL MACHINE CME-45C DRILL METHOD NQ Casing w/ Advancer HAMMER TYPE Automatic
START DATE 08/20/08 COMP. DATE 08/21/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 10.7 ft
CORE SIZE NQ TOTALRUN 20.5 ft DRILLER K. Murray
RUN DRILL RUN STRATA | |
E(Lfgv ELEV DE(';)TH R(g)"' RATE | FEC Rg%D Saup. R@‘)l R o DESCRIPTION AND REMARKS
() M [ vy | G B 1R 1R e| mevm DEPTH (1)
12088.6 : Begin Coring @ 9.3 ft
208884 9371705 )00:30/0.54 (0.3) | (0.0) st 20870 ALLUVIAL (continued) 10.7
Zosa 1K 08 Nz5 90:28/1.01160% fy 0% | YD) CRYSTALLINE ROCK
2085 I 00:51/1.0] 4D 1 (1.7) 85% ] 30% Moderately to Slightly weathered, soft to moderately hard, close fracture, 127
T 01:01/1.0] 82% | 34% (55) | (3.9) light green to white, Gneiss
208311 148 510210 o TEs 100%] 71% [ . CRYSTALLINE ROCK .
1 ~ 10112110 106% 569 RS-2 Slightly fractured, dark green, fine grained, mylonitic Gneiss
2080 I 01:05/1.0 182
20781F 19.8 80357;} ‘8 61 [ 0.9 CRYSTALLINE ROCK
o . 50 Ogjg—g 0] (4.4 | 0.9) 91% | 13% ¥ Moderately to slightly weathered, moderately hard, very close to close
T ~ loos311.0 eé% 18% fractured, gray white to dark gray, Gneiss
2075 I 00:55/1.0 ‘
T 00:26/1.0
2,07317 24.8 00:30/1.0 249
T 50 |00:30/1.0] (6.0) | (4.4) @9) [ @4 CRYSTALLINE ROCK
1 00:27/1.01100% | 88% 100%| 90% - Slightly weathered to fresh, moderately hard to hard, close fracture,
2070 1 00:38/1.0 gray-white, mylonitic Gneiss
T 00:52/1.0
2,068.1T 29.8 00:38/1.0 A 20681 298
1 i Boring Terminated at Elevation 2,068.1 ft In Crystalline Rock (Gneiss)
2065 I »
2060 I .
2055 I :_
2050 T »
2045 I :.
2040 I :.
8| 2035 1 |
8 + N
5 T X
<1 2030
6 ——— -
=] + -
Q T L
P4 -+ -
% 2025 I [
I 4 -
ml
o 1 B
w -+ =
o 2020 T i
§ —~ -
3 1 Z
w
z I i
3| 2015 I .
[a]
e 1 i
o 1 L.
3 1 _
- T N
gl 2010 I -
[$] .
2 1
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CORE PHOTOGRAPHS

B2-B

-BOXES 1 & 2: 9.3 - 29.8 FEET
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PROJECT NO. 33630.1.1

ID. B-4291-

COUNTY Transylvania

GEOLOGIST Worley, B. D.

SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft)
BORING NO. EB2-A STATION 20+59 OFFSET 22ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,100.0 ft TOTAL DEPTH 14.9ft NORTHING 568,336 EASTING 896,414 24 HR. 9.0
DRILL MACHINE CME-45C DRILL METHOD NQ Casing w/ Advancer | HAMMER TYPE Automatic
START DATE 08/21/08 COMP. DATE 08/21/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PERF SAMP. L
E{-ff)v ELEV DE(f{)TH ou o - s 5 oot 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft - ) ; NO. | /moll 6
2100 2,100.0 GROUND SURFACE 0.0
1 .. : N 2 ous ROADWAY EMBANKMENT i
7 54 RV PO R 90 Brown to tan, sandy silt 20
2007.5% 25 5
1 2 > 8 : } 13, | ss10f D g 20958 Tan-brown to daArllzli)l:levﬁLloose sand with 4.2
2095 | 200527 48 A oot 2) - m, .
T 2 4 5 _ . \ some mica /
T -+9' : SS1y D ke ALLUVIAL
T o EEEE: Dark brown to tan, fine sand
T L A\ A
2000 12,0002T 98 | o 00 ob—
T 213 6 1 ¢9. . Wosed
2088271 118 5000
i 32 168/004 i R RS PRI Fhh s ool 2087.3 12.7
T - : © T T00/0.9 WEATHERED ROCK
2085 1.2.085271 148 N R [ 2,085.1 (Gneiss) 14.9
T 0/0.1 60/0.1 i Boring Terminated with Standard
1 R Penetration Test Refusal at Elevation
1 B 2,085.1 ft On Crystalline Rock (Gneiss)
2080 I N
2075 T N
2070 T N
2065 I "
2060 I -
2055 I "
2050 I .
2045 I Z_
2040 I =
2035 I =
2030 I [
2025 I -
2020 T i
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6 NCDOT GEOTECHNICAL ENGINEERING UNIT
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NCDOT BORE DOUBLE B4291_GEO_BH.GPJ NC_DOT.GDT 11/21/08

PROJECT NO. 33630.1.1 l ID. B-4291 l COUNTY Transylvania | GEOLOGIST Worley, B. D. PROJECT NO. 33630.1.1 I ID. B-4291 | COUNTY Transylvania I GEOLOGIST Worley, B. D.
SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft) SITE DESCRIPTION Bridge No. 193 on SR 1504 (-L-) over the Davidson River GROUND WTR (ft)
BORING NO. EB2-B STATION 20+75 OFFSET 22ftRT ALIGNMENT -L- 0 HR. N/A BORING NO. EB2-B STATION 20+75 OFFSET 22ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,098.9ft TOTAL DEPTH 16.1 ft NORTHING 568,304 EASTING 896,446 24 HR. 7.0 COLLARELEV. 2,098.9 ft TOTAL DEPTH 16.1 ft NORTHING 568,304 EASTING 896,446 24 HR. 7.0
DRILL MACHINE CME-45C DRILL METHOD NQ Casing w/ Advancer HAMMER TYPE Automatic DRILL MACHINE CME-45C DRILL METHOD NQ Casing w/ Advancer HAMMER TYPE Automatic
START DATE 08/21/08 COMP. DATE 08/21/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 12.1ft START DATE 08/21/08 COMP. DATE 08/21/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 12.1 ft
VE : ] L
ELﬁEV DE?EV DE;‘TH BLOW COUNT BLOWS PER FOOT savp. | o SOIL AND ROCK DESCRIPTION CORE SIZE NQ TOTA:\] RUN 6.4 ft o DRILLER K. Murray
@1 @ | @ Jostjostjost) o 2 % P TN Vvole | eevm REFTH ) eev| A joeprH{Run | DRI RECTRop| SAMP. [RECTROD 6 DESCRIPTION AND REMARKS
(ft) |y | ® A | @ NO. ()
(ft) (Min/ft) | % % A e | G| ELEV.(f) DEPTH (ft)
. 2100 = 2089.2 Begin Coring @ 9.7 ft
T 2,098.9 GROUND SURFACE 0.0 ZUB9ZT 9.7 | 1.4 |00:00/1.0] (0.0) | (0.0) RESIDUAL (confinued) 1
20878444 \00:00/0.44 0% A 0% '
X ALLUVIAL 4 5.0 00:33/1.0 ° ° (0.5) WEATHERED ROCK 121
boosat 05 Dark brown to tan, silty sand 2085 4 00:55/10 (4.9) (1.?) 50% (Gneiss) 1341
2005 T T T2 175 ss12] D -+ 01:05/1.0{ 80% | 36% (0.9) CRYSTALLINE ROCK
o 0oa st 47 208281 16.4 88?2; } g 90% | {Moderately severely weathered, closely fractured, soft to medium hard, felsic] .,
T 3 3 |18 $S-13 — : : (2.6) ) 60% Gneiss -
T A 4 T 8% | [ CRYSTALLINE ROCK
1 8.0 2080 1 N Moderately weathered, closely fractured, medium hard, dark green and
2090 R RESIDUAL 1 R brown, Gneiss
2.089 1:: 96 0T 25 125 -+ - | [ssq4] o Gray to white, sandy silt 1 T - Boring Terminated at Elevation 2,082.8 ft In Crystalline Rock (Gneiss)
1 T WEATHERED ROCK 121 1 i
' 1 (Gneiss) 131 2075 4 =
2085 + CRYSTALLINE ROCK + -
+ (Gneiss) J 161 + -
CRYSTALLINE ROCK : T u
T R (Greiss) aom| T -
2080 R - Boring Terminated at Elevation 2,082.8 ft In 1 N
' 4 - Crystalline Rock (Gneiss) 1 |
1 X 2065 I -
2075 €1 = 4 -
I N 2060 I »
2070 I . 1 i
1 : 2055 I -
2065 A = 1 L
I N 2050 1 [
2060 1 - 1 B
1 N 2045 T -
2055 R - 1 L
1 X 2040 I r
2050 1 L 1 i
I Z 3 1 C
T i S| 2035 I "
2045 1 = g T K
1 C 5 1 :
I N = 2030 T N
o0 T o 8 T -
L Q
1 Q 1 B
1 N g 202 I [
R 21 2025 4 L
2035 I [ & T -
1 - a 1 B
. 1 [ o I X
aw| T - - B -
N o w e o
1 L @ 1 B
- gl D - =
I A 8| 2015 I [
2025 T . W 1 L
1 5 g 1 L
1 X 2 1 R
I i 31 2010 T i
2020 T i g T ”‘
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CORE PHOTOGRAPHS

EB2-B

BOX1: 11.1 -16.1 FEET
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SHEET 19

NortH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
WBS: 33630.1.1 TIP: B-4291 COUNTY: Transylvania
DESCRIPTION(1): Bridge No. 193 on SR 1504 (-L-) over the Davidson River
EXISTING BRIDGE
Information from: Field Inspection x Microfilm (reel pos: )
Other (explain)
Bridge No.: 193 Length: 110’ Total Bents: 4 Bentsin Channel: 2 Bents in Floodplain: 2

Foundation Type: Concrete bents on footings

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: none

Interior Bents: minor, localized scour pockets at existing interior bents

" Channel Bed: none

Channel Bank: minor undercutting of creek bank downstream of existing bridge

EXISTING SCOUR PROTECTION
Type(3): some rip-rap at existing end bent slopes, none at the interior bents

Extent(4): rip-rap at waters edge on the end bent slopes

Effectiveness(5): adequate

Obstructions(6): few downed trees and limbs

INSTRUCTIONS
1 Describe the specific site's location, including route number and body of water crossed.
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).
3 Note existing scour protection (e.g. rip rap).
4 Describe extent of existing scour protection.
5 Describe whether or not the scour protection appears to be working.
6 Note obstructions such as dams, fallen trees, debris at bents, etc.
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report.
8 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.

DESIGN INFORMATION
Channel Bed Material(7): silty sand (A-2-4), sandy silt (A-4)

Channel Bank Material(8): silty sand (A-2-4)

Channel Bank Cover(9): trees, shrubs, grass

Floodplain Width(10): approximately 900 ft.

Floodplain Cover(11): trees, shrubs, grass, weeds

Stream is(12): Aggrading Degrading x Static
Channel Migration Tendency(13): westward
Observations and Other Comments:
Meters

DESIGN SCOUR ELEVATIONS(14) Feet x

BENTS
B1-A B1-B B2-A B2-B
Overtopping DSE| 2086.8] 2086.8 | 2087.2| 2087.2

Comparison of DSE to Hydraulics Unit theoretical scour:
DSE ranges between elevations 2,086.8, and 2,087.2, compared to the Hydraulics Unit theoretical scour elevation
of 2,080.0'". .

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Bed or Bank | | |
Sample No. i ' i
Retained #4
Passed #10

See Sheet 20,

Passed #40 "Soil Test Results",
Passed #200 for samples:

Coarse Sand SS-1
Fine Sand SS-9
Silt SS-8

Clay

LL

PI

AASHTO
Station
Offset

Depth

Template Revised 02/07/06

Date: &2@‘ ’@Q

Reported by: L~




SHEET 20 of 21
33630.1.1 (B-4291)

EBI-A
SOIL TEST RESULTS EB2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | cLAsS. | LL.| Pl [csano| rsanp| st | clay | 10 | 40 | 200 |MOISTURE| ORGANIC S OIL T. ES T RES U LT. S
SS-7 2201 19+39 4.1-6.2 A-240) | 34 | NP| 190 | 60.7 | 143 | 61 | 94 | 88 | 26 - - SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | CLASS. |LL | Pl |csaND| FSAND| SLT | CLAY | 10 | 40 | 200 |MOISTURE| ORGANIC
EBI-B 5812 22RT 2075 2.54.0 A2-40) | 19 | NP | 33.0 | 48.7 | 143 | 40 | 87 | 75 | 20 - .
S 0 IL TE ST R E S UL TS $§-13 22RT 20+75 4.7-6.2 A-2400) | 21 | NP | 433 | 431 11.6 2.0 75 55 13 - -
) SS-14 22RT 70+75 9.6-11.1 A-4(0) 26 | NP | 182 | 322 | 43.6 6.1 95 85 56 - -
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)] % % ’ '
NO. OFFSET | STATION | INTERVAL ciass. | LL | Pl lcsanp| Fsanp| ST | ClAY | 10 40 | 200 |MOISTURE| ORGANIC
§S-3 22RT 19+55 2.5-4.0 A-4(0) 38| NP| 97 518 | 244 | 142 | 100 | 98 48 - -
S$S-4 22RT 19+55 9.711.2 A-4(3) 41 8 17.0 | 350 | 39.9 8.1 99 a0 58 - - v
1A ROCK TEST RESULTS
S 0 IL TE S T RE S UL TS SAMPLE BORING DEPTH UNITWT. | UNCONFINED COMPRESSIVE SEC MOD
NO. OFFSET | STATION NO. INTERVAL Ibs/ct STRENGTH KSI @ 40% MPSI
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % RS-1 2LT 19+67 B1-A 19.3-19.3 166.3 6.44 0.93
NO. OFFSET | STATION | NTERVAL | ctass. | LL | Pl [csano|Fsano| sit | clay | 10 | 40 | 200 |MOISTURE| ORGANIC RS-2 22RT 20+50 B2-B 153158 | 156.4 2.79 0.1313
$S-5 22LT 19467 8.5-10.0 A-4(_2_2 211 5 5.3 305 | 541 | 101 | 100 | 97 74 - -
SS-6 2LT 19+67 13.714.5 A-42) 281 4 6.3 291 | 545 | 1041 | 99 | 97 71 - -
Bl-B
S OIL T ES T RES U L T S NOTE: $S-6 was sampled in weathered rock and inadvertently tested, therefore it is
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % not shown on the boring log
NO. OFFSET | STATION | INTERVAL | cLass. | LL | Pl Jcsano|Fsann| st | ctay | 10 | 40 | 200 |MOISTURE] ORGANIC
§5-1 22RT 19+82 4.76.2 A2:4(0) | 35 | NP | 174 | 635 | 13.0 6.1 100 | 97 25 - -
§S-2 22RT 19482 9.711.2 A-4(0) 30 | NP| 129 | 299 | 49.0 8.1 95 88 63 - -
B2-4
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET STATION | INTERVAL cLAsS. | LL | Pl | csanp| FsaND | ST | clay | 10 40 | 200 [MOISTURE| ORGANIC
SS9 22LT 20+34 4.6-6.1 A-2-4('0) 27 | NP | 49.3 | 30.3 18.4 2.0 70 51 17 - -
B2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OEFSET STATION | INTERVAL CLASS. | LL ] Pl ]csaND| FSAND | SILT | CLAY | 10 40 | 200 [MOISTURE] ORGANIC
$5-3 22RT 20+50 3.7-5.2 A2-4(0) | 28 | NP | 366 | 51.2 8.2 4.0 84 72 14 - -
EB2-4 '
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | |NTERVAL | cLass. | LL | Pl }csano| rsano| st | ctay | 10 | 40 | 200 {MOISTURE| ORGANIC
§8-10 22LT 20+59 2.5-4.0 A240) | 29 | NP| 258 | 566 | 13.5 41 98 90 23 - -
S$S-11 22LT 20459 4.8-6.3 A-3(0) 20 | NP | 378 | 55.6 4.6 2.0 99 | 93 9 - -
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| Site Photographs

View looking southeast along proposed End Bent 2

View looking southeast along proposed Interior Bent 2




