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CAUTION NOTICE

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

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9I19) T07-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (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 CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
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.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
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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PROJECT REFERENCE NO. SHEET NoO.

B-4442

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 CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME Size. | ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM fALLUV.) -
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DIS86). SOIL CLASSIFICATION GAP-GRADED - INDICATES & MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ AQUIFER - A WATER BEARING FORMATION OR STRATA.
IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: e —— - BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN ARENACEQUS - APPLIED TO ROCKS THAT HA RIVED FROM SAl
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK. ARENACEQUS - APPL VE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
AS :VINER:IF.O?;EAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY,SILTY CLAT.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A~7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED., OR. ROUNDED. WEATHERED ‘/M NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERALOGICA_L COMPOSITION ROCK (WR) 1@ BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS FGANIC HATERIALS pE—— FINE 70 COARSE GRATN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING 200 (> 357 PASSING 200 MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook @ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE GNEISS, GABBRO, SCHIST, ETC.
IS I na | a5 s | A . CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
::'2;2 3] 2 a5 [ s ] :,1 COMPR T NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE
Ll ESSIBILITY ROCK. (NCRY SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL .‘““,; SLIGHTLY COMPRESSIBLE LL < 31 ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
RS Tty Ve MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC. - TOTA
.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 (SCEPD)IMENTARY ROCK [ : I g:ELEE;gggL.E TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
:g PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
200 10 MX]35 MX| 35 Mx |35 MX[35 MX| 35 MN )36 MN|36 MN|36 MN ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER OIP - THE ANGLE AT TRATUM
MATERIAL TRACE OF ORGANIC MATTER 2 - 37 3 -5 TRACE 1- 107 HAMMER IF CRYSTALLINE, H_ORI-ZONTEA . LE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 20% .
SOILS WITH o> Tl -~ e VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
L - — (40 wx| 41 v |40 x| 41 v | 40 x| 41 v (4 x| a1 v e o MODERATELY ORGANIC 5 - 1o 12 - 201 Some 20 - 35% W SLLy CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF OIP DIRECTION IDIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6MX | NP |10 Mx]10 Mx | 11MN [ 11MN [ 10 Mx |10 MX [ 10 MN | 11NN VODERATE HIGHLY HIGHLY ORGANIC > lex > 20 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC .
CROUP INDEX | © ° ] 4Mx [ 8 M [12 Mx |16 MX|NO MX AMOUNTS OF LS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO % REf Airfsc?ongor?: ::;EJE”:EP ::;‘i:t%"g T"‘F:"::R;:TES;E“AS BEEN DISPLACEMENT OF THE
UsUAL TYPES [STONE Fags| v o cLaver o ey m';l: v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. [N GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
oF WaiR | GaaveL, g | I | SILTY OR CLATEY suiy ;3 e 04 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS |  SAND vy _ STATIC WATER LEVEL AFTER <2 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
e RATING P ZPu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
EXCELLENT TO 600D FAIR TO POOR POOR | UNSUITABLE
S SUBGRADE POOR O SPRING OR SEEP 3?';"; E'F?E”:S ;'S‘CDE" HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PLOF A-7-5 SUBGROUP 1S < LL - 38 : PI OF A-7-6 SUBGROLP 15 > LL - 30 MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL Lo:n;nou (FM.1 - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH LO.
COMPACTNESS OF RANGE OF STANDARD RANGE OF UNCONFINED s (MOD. SEV.) A;lDrCAlri BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE NS ISTENGY PENETRATION RESISTENCE | - COMPRESSIVE STRENGTH ROADUAY EMBANCHENT (RE) OIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
|_> UCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a et SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
g;zszf.;:y e a it SOIL SYMBOL o owr TEST BORING O SLOPE INDICA 10 SOME EXTENT. SOME PRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED IMOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDI,;'SNSDEENSE 10 Io ot Na ARTIFICIAL FILL (AF) OTHER @ AUGER BORING CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
(NON-COHESIVE) 30 10 50 THAN ROADWAY EMBANKMENT TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE .
VERY DENSE > 5e SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 ——— = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 .25 T0 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TESTED, WOULD YIELD SPT N VALUES < 199 BPF | RESIDUAL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (RODI - A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 810 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL T0 OR GR
(COHESIVE) VERY STIFF 15 TO 30 2104 wweooe ALLUVIAL SOIL BOUNDARY A PIEZOMETER O T N-vALUE LSO AN ExaMPLE ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
HARD 5 30 .4 e INSTALLATION . RUN AND EXPRESSED AS A PERCENTAGE.
ROCK H R
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS — oc ARDNESS ggzzours (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. -
OPENING (MM) 476 200 ©0.42 025 0075 0.053 @ UNDERCUT L2 wsiiteee waste (5] accePTaBLE, BUT NoOT TO B glsli:r|v:':vmrrmsgogmgzggnos|1|3N|Erogs :TOEC:AOFE::::'?XT"::IE:ZSUSIFORMM;HLCKNEiiR‘ZND T
- - - SHALLOW < UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED I oinG bR cleberry o e Iimnuoén i EEN EMPLACED LLEL TO
BOULDER COBBLE GRAVEL ConneE e SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. .
(BLOR.) (CoB.) (GR.) ot S0 (FS g‘g) (SL.) cL ABBREVIATIONS MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE %&Ei'é POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
. SD. . HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED LIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS IN OR BPF)OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS gx.- WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7%,- DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 68 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC
GUIDE FOR FIELD MOISTURE DESCRIPTION SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION g:: - glt‘zaolgsgsssg rT::rTmN resr 22; - ;:’Eigfnﬁvgmn TEST . S:':T'.(E ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- .- - PIECES CAN BE BROKEN BY FINGER PRESSURE. .
~ SATURATED - USUALLY LIOUID; VERY WET, USUALLY o - voIb RATIO o0, - SAND. SANDY o ot sPooN STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE oL - SILT. SILTY o7 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
| Liouo umit F0SS, - FOSSILIFEROUS oLl - SLIGHTLY me - mors SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
p,ﬁzi&c o SEMIS0LID; AEGUIRES DRYING 10 FRAC. - FRACTURED. FRACTURES Toh - TRICONE. REFUSAL L CMPACTED TRIAXIAL FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
o ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: "B4442_ls.tin.tin" FILE : SEE BELOW IN NOTES
pLL | PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
oM | opTivum moisTuRe - MOIST - M SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: *see below* FEET
oL | SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 15 FEET NOTES:
HEOUINES PDDITIONAL WATER T0 [ cme-45c [J car erts automatic [ | ManuaL CLOSE @.16 TO 1 FOOT VERY THINLY BEDDED  @.03 - .16 FEET L RESSE
. . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
DRY - (D ATTAIN OPTIMUM MOISTURE D 6" CONTINUOUS FLIGHT AUGER ) T EXISTING GROUND LINES USED & ELEVATIONS OF BORINGS
] cme-ss CORE. SIZE: HINLY LAMINATED < 0.008 FEET ARE FROM L&S FILE *B4442_Is.tin,tin' DATED 12/08/2I
PLASTICITY 8 HOLLOW AUGERS e [+ INDURATION ROM THE "B-4442 757 Fiies' FOLDER FOUND ON NCDOT CONNECT
PLASTICITY INDEX (P11 DRY STRENGTH CME-550 [[] waro Face FinceR BITS [X]~ NxwL FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 T VERY LOW [] 1wo.-cersioe InseRTs — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene srear TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLAST - CASING W/ ADVANCER
HIOGDHELV PELLASTI'E STIC % IOitZSDRE Mf‘?c'zM [[] post HoLE oicceR MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE: FIAD - FILLED IMMEDIATELY AFTER DRILLING
[] PortasLE HoIST [] rricone STEEL TEETH | [ p aucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR . :
0 [] rricone TUNG.-CARB. ] souoins roo INDURATED gml:«csu r:ET gl;::zc‘iuw |1'04 35?4?42?5 WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT |:| VANE SHEAR TEST .
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O OJ EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14




AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed
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AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonicelly Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)

GEOLOGICAL STRENGTH INDEX (GSD FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) g . A 3 AS FLYSCH (Marinos.P and Hoek E., 2000)
(6] (0] O 6]
© C 0 0 o
From the lithology, structure and surface “ 5 “ “ o From a description of the lithology, structure and o . 8&
conditions of the discontinuities, estimate 3 2 Q 20 ac surface conditions (particularly of the bedding - o 285 ¢ 9c
the average value of GSI. Do not try to 0 © c = planes), choose a box 1n the chart. Locate the % - o o — E2 Rne
be too precise. Quoting a range from 33 o § o o= b position 1n the box that corresponds to the condition o 0 [0} 0 e So 9 ‘j;_‘
8313_73}53 “,:lo'”e rﬁahs‘ﬁc tht?ln sc‘jtatmg that & < 0 S 5. of the discontinuities and estimate the average value 5 o 5 b S .6 w "
- 0. Note that the teble does no < - o < ¢ €0 of GSI from the contours. Do not attempt to be too o « 0 =22 9+ 90
apply to structurally controlled failures. ] el 5 P 5 B 0 f 33 to 37 e 0 ° 835 50
Where weak planar structural planes are s 0 o 8 0 o6 precise. Uuoting a range from o 1s more L o o £ 5 o & 065
present 1n an unfavorable orientation = 0} e z 09 zC realistic than giving GSI = 35. Note that the © c 3 g = 0 o o p= 8-5 c
with respect to the excavation face, W S 5 -Ec o Hoek-Brown criterion does not apply to structurally Q 3 o g z 3o < 8& 0w 0o
these will dominate the rock mass 5 o =, ThY =9 controlled failures. Where unfavourably oriented g 3 a0 oL fog Bec 523
behaviour. The shear strength of surfaces = B = So 98 o 9o continuous weak planar discontinuities are present, o0l o < - E. o 8 5= o -°
in rocks ‘lchatfarﬁ prone to de‘ierloratlon a v =y °3 'C.P'E 'C.g‘ these will dominate the behaviour of the rock mass. ==t = o0 < 52 » O =y
22&%?:&1 Obe Creadnu?:eesd ITF mwcgfe:rles 8 “ e 3% 9 o™ i The strength of some rock masses 1s reduced by the i ' o 9o 2D 95
present. When working with rocks 1n the O 8%‘ o 88 085 o, presence of groundwater and this can be allowed for o2 9 = 0 ke £ o e o3 g_cp
fair to very poor categories, a shift to L o 3 s - 8%3‘ o guc-) by a slight shift to the right in the columns for fair, we g o a w0 = g&c o BL.C_)
the right may be made fTor wet conditions. b © f% So 00 g‘ & on poor and very poor conditions. Water pressure does %E’% 0 © P ' 8 e "o EGEJ o S
Water pressure 1s dealt with by effective W > o 8 o s 8$ o Lc0 % S not change the value of GSI and 1t 1s dealt with by Lo 9 x 0 S s T -6*6 o % oc
stress analysis. S w o o005 I EX oot woh using effective stress analysis. S o~ W c o 5 < 0 OS50« w of
w0 > > o wwo awzo >0nz oo > 3 O 0 L o= a n 0w >0z
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
rock specimens or massive 1N 90 A, 7hick bedded, very blocky sandstone
s1tu FOF():k with few w1delg spaced / N/A N/A NN 7%e effect of pelitic costings on the bedding 70
plones 1s mimmized by the confinement of
discontinuities $ % b the rock mass. In shallow tunnels or slopes A
these bedding plenes moy couse structurally
8] 80 = g %y ly
L = controlled instabilrty. 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin % 70
oFt cublcsl blc;lcks Firmei by : ree § B. Somer EZZS7) ¢, o 0. 57 7T . oot 50
1intersecting 1scontinulty sets and~ ,’/"6;,/i . Sond- 1/¢s tone % ///45 o HEO!
60 stone mith P22 stone ond or silty shale /'é/'r//’ A si/tstone
w %ty thin inter- ’///‘//% s1/tstone with sand- %/Z///’ or cloyey B C E
© \ Joyers of ;%/% i similor stone layers ?(7/}// //;é shole wrth
VERY BLOCKY - interlocked, [G] _\_ s1/¢stone ?‘%ﬁ omounts é‘%%//‘ sandstone
partially disturbed mass with =z 50 L8 224 K 22 2 js)6r5 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
_
z 40 . /
Ll C.D.E,ond G - may be more or [ F. /ect /1y deformed,
: BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but ) mt;,i:l/;dféde;/o/zfjtea; 30
H folded with angular blocks E this does not change the strength. A sheored cloyey shole or siltstone F
| \1 formed by many 1ntersecting o Tectonic deformation, foulting ond with broken ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these | sondstone loyers forming an
of bedding planes or schistosity a ) cotegories to F ond H. olmost chaotic structure 20
S /
Ll
DISINTEGRATED - poorly inter- ) /
loc:ed’ heaVIIH{brOkei—] r‘Ode mass g 20 %74 GC. thaisturbed si/ty / H. 7ectonically deformed si/ty
with mixture ot angular an ?’(//;fé,?/é or clayey shale with | or cloyey shole forming o 10
rounded rock pieces 5?4//,’?},4 or without a Few very 1)) chootic structure wmth pockets H
f:fé’%/)}/)‘ thin sendstone loyers 0| of cloy. 7hin leyers of
VA ?,‘?;r{flj ;/ /,(!,”’ sondstone ore tronsformed
10 s it 2 wnto small rock pieces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak schistosity or shear planes — &> Meoans deformation after tectonic disturbance
DATE: 8-19-16
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| CALLUVIAL: SOFT ‘to STIFF, DARK BROWN, | | | | | | | | | !
(B) CLAYEY=SIT.w/ TR.SAND & MICA, L 1 |
|

1950 | W/ _a few. PEBBLES & ORGAN/CS

**************************************************************************************************************************************************************************************************************************************************************

| @ SAPROLITE: MED.STIFF, BROWN-GREY, | | | | | | | | | 3 3 ‘ 3 3 3 3 3 3 3
| :SANDY S/LT w/ a //’ﬁ/e CLAY w/ some WR F F?AGS | | | | | | | | | | | | | | | | | | " 1940

7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

*NOTES

|) INFERRED TRlATIGRAF’:HY IS dRAWN ALONG T;HE PRO}FILE
w/ T THE BORINGS {PROJECTED O T ‘

***************************************************************************************************************************************************************************************************************************************************************

(o34
wn
L
=
-~

7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

313+00 313+20 313+40 313+60 313+80 314+00 314+20 314+40 314+60 314+80 315+00 315+20




77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

VAR/ABLY SA/VDY-rS/LT fo CLAYEY—S/LT W/ a //’ﬁ/e M/CA
w/ a few PEBBLES & GF\’AVELS |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

| ART/F/C‘/AL F/LL ED.STIFF to HARD, BROWN-RED,
 SANDY=SIL 7V X— r° Ap. 8RO 3
'a few COBBLES

***************************************************************************************************************************************************************************************************************************************************************

| ALLUVIAL: SOFT to STIFF, DARK BROWN, | | |
| ' SANDY =SILT, w/ TR.CLAY & MICA, | ; | | | | 3 3 3 | | | | | 3 3
IS -w/-.g.Few PEBBLES. & ORGANICS -.....loooi S SRS S U S S U SN S A S — S

7777777777777777777777777777777777777777777777777777777777777

*************************************************************

************************************************

777777777777777777777777777777777777777777777777777

 SAPROLITE: MED.STIFF fo VERY STIEF, BROWN ~ORANGE FTAN |

ICAw/  some GRAVELS &

BOULDER .some' ORG’s, & TRASH

| SANDY—S/LT w/ a. //rr/e GLAY w/ some W.A. FRAGS

iWEATiHERED Roch.» DAR{K GREjY/GREjY/BLACK

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

0 20 20 PROJECT REFERENCE NO. | SHEET NO.
 —— B-4442 5
FEET PROFILE ALONG
VE = 1:1 PROPOSED BRDG ON USI923/25/70
OVER REEMS CREEK
END BRIDGE

—L- 316:+71.25

e | |
_ - ROADWAY

| —<:> ROADWAY EMBAN MENT
v EMBANKMENT AD E K

_I_I_I_I_‘I_I_I_I_I_‘I_I_

@

T
- T R IRV St
‘:’ ‘:’
k- S

I I

I I

I I

I I

I I

I I

I I

[— -1

1 1

I I

I I

I I

I I

I I

I I

1 |

r- -1

I I

I I

I I

I I

I I

I I

I I

- -+

I I

I I

I I

I I

I I

I I

I I

[— -1

1 1

'970p;———————:::::: --------------------- QRYSM&LINE{ 77777777 A S — 1970
|///—///:///—///—///—///—/// //:///—///:/// == 7//—/// . ROCK | | | | |
1960 + C.R.. B4 | CRYSTALLINE_ ROCK:GREY & DARK GREY 3 3 | ] | | iL | | ] | o
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ IBTOEHORNBLENDE GNE/SS
- éf \ ! ! 1 1 1 1 1 1 i i i
!9@ 7777777777777777777777777777777777777777777777 ‘7777777777777777\””””!’”””7777777\77777777!”777777777777777\77777777!”777777777777777\77777777r7777777* 7777777777777777777777777777777777777777777777777777777777 i 77777777 i’””””}””””””lex?
I I | *NOTES | | ‘ | | | |
| 2 ) INFERRED STRATIGRAPHY IS DRAWN ALONG THE PROFILE ! 1
140 bbb /A iw/ THE BORINGS PROJECTED ONTO IT i 01 1940
2) THE! EXISTING GROUND LINE USED 'ABOVE IS FROM L&S FILE |
; "B4442.11s.tin. fin" DAT%D 12/08/21 FROM THE' "B-4442 75% Files
1930 L B,;T,@,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,:,EQ,L,[?,E'[F{,FQLJNP,QN,,N_,D,QT,,C,PNN,E,C,T_,,,,,,,:,,,,,,,,L,,,,,,,1,,,,,,,,_,,19,3,0,
4jaué/ | | | | |
IN
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, CRYSTALUNE
TTTTTTTTT RQCK \ r T 1 r T 1 r T
PROFILE ALONG —L— CENERLINE
315+00 315+20 315+40 315+60 315+80 316+00 316+20 316+40 316+60 316+80 317+00 317+20




| | | ” o S o Q o m |
. | I I ! Ny My o ! ” ”
ff & § ® ¥ ¥ & 8§ |
= | I ! ! . | \\\\” \\\\\\\\ ”ﬂ\ ! |
I R o T S N R | ” m
| | | | 1 | |
I [Rw—t foe oo p R S m ”
| | | | | | | o | ”
s = I , ! ” ” S ! |
4] N ” ” , | =2 | |
A ¥ S| IR L EE | , " |
I R~ S— 0 | | =N ” | ” ”
5 | - g8 | | | | B9 | m ” ”
: - | 1 m | wyd ” ” | |
S | N S S = T | -
R ” & ” | & | : ; |
[te) 0 ” ! X o oo S e rNW.:,WE ” 1 ; 1 ” ”
M- S R - T B - F _ i -
o ” ” I I g ”’ ! ! ' oo.owE , 1 ! ! ” ”
” ” ” mm il | ” ”WTP ” 1 " ”;4 3 ” ! , @
| ” b .~ ) S Y DN e tgghs ! ! ! o ” | ” , , |
R ” v ” ! ”WW.JW” ! ” L w I ) /?.N.:NI._ ” ! ! ”
| | | ” / m | IxO | | I Y TNINTS | | | |
| | | | m— | | ”WW/” | | ] ! [ " N:MH \\\\\\ L J” \\\\\\\\ L L
! | ” L N D KR - AN e e-e---- g " (o i AR , T , ” ”
I o P B | | Nl | | ¥ o : Wm | | | |
| | | | | | | =y ” | ' N '3 | ” ” m
” ” | | A | | WWM | | | ¥ S, | R ' L” m ,f
B R S e T RE T Ty o
m | | W 1 S R i ” | m |
\\mﬂ‘w\\\\L\\\\\\\\r\\\\\\\\, \\\\\\\\\\\\\\\\\\\\\\\\\\ Q ” ”
® | |

, | | Q|
! ” ” ” IS !
we ” \ | | 2R

G B m o —— .m.\l — = —mimm —m == = —= o %/L Lﬁl..¢u , J” - IJ”| | i LV ,ﬂ@ °
D,a H ! ,_ o | e O_LI_, | | N / 2 \\ WOO&I | ! ! ! ! ”O !
= | | | = aQ | AR S /// &,&o | | | | | Mr
&g | "_ = | o AN A | ” | | ANy

- ol | ” PN | b PN &y S deeeeees em e R dmneeeoe- ooAgotooooe
I y SR e S e =EFI RRREE TR N K | | | | | Du
, ” | | | = | | 77 SO | | | | , (I
7 | | i =y o | AR | | | | | IS |

| SCHl ” | SIS | R A A A S A .
B e e e T T A i e e S A
T | | | i | e = ” ) \\/// & | | | | ” | Z
, , ” " 1 | = | " S O , , , ” ! ! " ,

” ” I ! ! ” ”Al_ ” | ,s / /\, ” ” ” ” R L o ”Ir \\\\\ ,ﬁ \\\\\\ 10
| | ” ” A - oo ! opeeesee- SRRREEEE N HhE Foes Tttt HRRR ! r T , ,
e e T cT T ”W% | | v | | | | | | | | |
2 E 8 m

: ! | | 1 m DOHW ! ” Y Nﬂ/ | N | ! L L L w2 L.g
& e e e R T oo [ KO/ R = T | | | | ”
” | NS | | | | ” L L | | ” | | |

| m | D_7"T ;. g | oRzLS L | | | | | o

| ” B xR , TR oo QR s ESC TR AR R REERE <
0 | et S L B S L L LY T ) TRWARK BN AT S i ! , | | |
TR i B I ” ” A A s oy | | m ” | |
| | B , , \ 1= | S RE | m | | | ”

m ” ” ” ) NSNS A 35 3 S NS I S N
B p N o 7,0 aoe g | | | Wa | TS m | |

T VAV VS R B N U I B T S

| | | | N Lo LI LN R SR R S R S S L3
L ARRRILESEEE booeoes TR o TV 1o | , IR NN | BN S 0 Nei > | | ”
m | | | o\ | | o __7 | ” 56 Re | W8l W s |
| | | ! ! ! ” ” | | | ! ” ” ” | l ! (S ” ”

| | | | o\ | ®” S LU ” R R A T T A i R

, , | / L ! i .mv,\sf\\\\/, \\\\\\\ I [ I ! 4
S S S T I T A S TRl TS TRV S RN AN\ S it ”
§---- ” | | | N | :@;:nK.i | ”TMEV,_WM&M” g3 4 - |
| | I I I ! ! . . 1 | ! ! ! . . | ! ] ! !

” ! ” ” ” , ” ! B IS mUu ” ! ” W/_A” QAn¢ pouN T I S - Y - Q

| | , | | N | | N — - 30x QqE; &I C ! B -
B ARk SRR . T AR (A T A ‘S‘E ' : S Le0IW30 Oy 1wl oEE |
- O . - B i tne Wel G0 Tl

m m ” ” g AN AR R I A0l G ZRLQ L 20 wes Log
B R b IRRRRREES e ,r\lmbw T N L TLLJ/‘ ! ! ” Wﬁ_.,_l._r o~ e § N_W” oxZ ! !

© ” ” | ” ! = | | I  NR% ” | Q' "\Q! q ” S | S <28 |

” | ” | &l T I | IO NG N < |

” m m ” i N ht S I ESRNT VI DN NS - 100~ SO S
R ——————— e Sh ™ | EEEEREEE R A R | D LSS L A ~ I s |

@ | | | | | Co BN~ | | wa o nd - ght w0 8 WO !

” m m ” ” ” ” _ﬁ SRR ” x58 I08 kel § 0 8 E ”

| | | | ” | | - mm 13 | | | Awm”‘A‘rv,:‘mw:”::Hir::@mf:%o‘” ““““ g
| | | | S D S b O poeoe- RSTRLELE - N | | Topo |
B AR S Pt T T T bR :; | | ”W/a" 3y 9 k1 28 S |
a | ” | S D,vag I W ” OM/W M__M/ MM U o] mmm

| == | | | SRR~ I~ S N L L (EX2N03 vnl F L g8 Tl !
BRI emT T A VRS | | | | | | V2 Sl |
” ” cS_umrn. ! ! ” A _%@_, ” ” ”®”a” ” = TN = ”
, ” ” ! ! ! ! A ! ! ! ! ! ! ” e il ,

| | A | | | | ! ! ,G \ | | ! ! . , L \W\,\\_H_L\m\\\,\\\\\\\\,\\\\\\\nw

" ! ! " ” " r_EW_ ““““ L S 4 -k i R
TR Co " \l eroru_ ro ! ” ! " ” ! 5 e E !
| | | | | ” ” IS | | | | | | 2205 |

S A D B IR N S U S A S
n [ Vv \\\\\\\ ‘v \\\\\\\\ ” \\\\\\\\ Vv \\\\\\\ ‘V \\\\\\\\ ” \\\\\\\\ Wy\ \\h\d\\\\.\\\\” \\\\\\\\ My \\\\\\\ AN \\\\\\\\ ” \\\\\\\\ My \\\\\ Aw ” ” ” ” ”
B ” ” ” ” ” ” ” > ” ” ” ” ” , 9 9 | |
. 8 B %8 % % &8 8 B o8& o8 & 8 o8

” m ” ” m m m ” / ” 1 | I ! ! ! — %ﬁm@%ﬁw%

, ubpTTosxThp-~039 crva\

91/€2/9 IP:Cl ¢20C-4VN-Il




S m | |
(T2} M 1 I . |
2 2 ® | e
” ! ” ! SRRF SRR EEEEEE
. , | ! | A
N 2 s
g = Lo I SRy iR
““““ ImTE | ! - !
Q5 ” 8 s
| s -
: A ” Bmxwﬁﬁ
Bl I R S H A | Y
N ; ! ! ” ” ” L9 ” B R
s , ! ol ! ! ! ” ! ” ! ! ” ! ” e
E...r | v m | , ! — o @ ! ! ”\: e ! ” ! | ' ! R L J,\\WQJLW_WN\J\ 3
= I I , ” (@) " NS Do ” IR (A Peeeeees T ! | 22 oxg |
9 | . i ! | ! 0 | B GV, S roomos 1 | ! . i i i <z oS
= , < ” ” T N T i o8 ” ” ! ” | ” | . 291 =5 |
SRS T A B IVAR A UNRE 8 | | | | ” , | 2o
S ” | EVATEEN Q) RO ” ” | ” ” b ZBLES Lg
B ” | ) i S deoees e b T T 851 5.8
0 ! ! ! ! ” / Ny ”_ R /\\L\&%\” \\\\\\\\ - ! ! | ! | ! ” w3 WS
| \\\Wr \\\\\\\ demeeees N ,rw*\wl,\f \\\\\\\ r- hp /// m = | ! ! m ! ! ” ! ~o zY ”
g - - ---- , ! L Q ” ! I RS N YV ! , ! , ” ” ! o Toz g
! ” ! =| ” Y N ! ” | S P Ly e,
S ” m ” m m o ” R Wi MKM “““ ” ! ” | ” 82 3R2
| | | | O S VIR 89 | | | | | | | . PE g3
B ol o ! SRS L €T ! ! ” ! ” ! ” ” ! Mo‘”\muﬁrr\,ﬂ\\‘ﬁ
! ! , D= : IEENT N ! ! , ! . (A Poooooo- H Sy’ MR
| ” | S . ! X Es deeoeees e P T , ” Loy Zw
! | I = | | /ST L\\lowi \\\\\ r ) I . | ! ' ! I - = I
” | e B R A 35 , ” ” | ” ” ” o odiess
- B R ro------ T | 'l ” I I 13 N | ! | , ” | ! | %/\”\me:\.\f\\m
! ! l ! | ! | ! \ ! , l ! | ! oo~ By i - |
, ! | ! / ! S () I IR - S ! | R O doeeoe- ;T , W w !
! , ! | \ | ~N D (sl\ol ' boomooo- ER ” ” ” , ” = = |
| | | S T oy e NS & ” | | | | L | 2 15
o . - bommeees T v ! NG ! ! | ! | ! ! Z ! L. N !
N | | ! | 1 \S ! ! m ! m ” ” = ” | ” |
” ” | | , g ” ” , , < | | | |
R e LLs =S e A S
| ” | ! : ” ! | ! | ! i K | T )
- . \AHMi -
m ” | ” L et B UREE ” m | ” | ” m | m |
R i ! m I N % m m | m o o L L AR Lo-q
S T3 0 S 8 S e e S T
” | SRR N - e - | | | | | ” | '~
A R U NS NN NN NUUN U N v
” m ” ” _ g | ” ” ” i ” ” ” ” ”
e e . | AN S~ S
| | ” | | | m Qe
TS N 1 | | | | o =S Loe
L : | | | | | | | BS
o) | ” | | | PR A A ME -
D | m S S R R ” =8
00 | | ” ” 30 ” i~ R
| | , ! o | Q |
Tz S RS N S\
O/ ” B I T e e ” 5 | S
an L RNy T T N m ” ! ! | m | m ” = W |
\.Olil\l”l\ALnalul.,w i ™ | ! P :\ ! | ! | ! ” | ! | HER ”O\K\# \\\\\ 0
T R O K. e B e T~ 1~
o5 m ” L R N S e I m ” ” ” .
B2 AR H“:#:m e S
Qv | m r va_m __*W | | m | | I Sl SEREEEEE FEEREERS ﬁﬂziw: -
| ” | ” | , e A ” ” ” ” ”
| ﬂ@ | L SR B A “\T\_\"‘ /:.w_ | ” | | | | | | | & |
BN Rt R R T A I e —
N L o I g
| | | | . T RS | | ” | | | | | | = |
L R RTTRLRLE T A S o | | oW | | | | | | | Qo
- ” ! m ! I co g : ! Lz ” ! ” [ R beemeee- raiiniely T ! h
| | | | | T N IR S S e AR P T | | 0 |
| | | %”T S , d-ooo- Qo I ” ” ” ” ” ” ” ” ”

o R L,\D\\”D \\\\\ - D, _\EWOJIT%” | ! ” ! ! m ! | ! g
R | | .I_:A._wr | S oo | ” | [ IS SRS N e
L AN - N AR R L
R L S S e S AN N N

2 ! ” ! ! ” ” m & | ! ! m L . S F AT [ m !
| | ” | \ | | otV R Peeeoee- T A | Qa2 | Cn
m SO S - Ao T (g ” m ” | ” | E3a | 9
-8 A o ] ! IR SN MM ” ! ” ! ” ! Dol MT” . MRK%
| ! | - ! A B} .:D ! | ! ” o O e FPRG T ! QG
| | | = o ey e R s ” | | | ), | | '
| | R NasT | | | | | | | mms” | B
B A T el SR ” m m | m ” Loge g 200
BN ERCR(Ct N | P T
| | | -8 @ P\ w8 A | 2o ¥ T @8
A R AR SRR C R T ..mu | % 288 w Q¢ 6% 16
R | ” ” o yUEr ” B T G R
e 1 m N o33 Bsg s34
” ! . I N RN I Ix ” m T ! M&:vt %X 16
B poeoeoe- ) | ¥ T W.&ﬁ | | W&M” MMG%L%M%%&LM\%
' ! ' ! ! | 1 ! | — ! I ! /\Wl\/_,r\D \/\, FA . !
, ! , ! ! ! ! ! ” ! ” O e |
m | ” | i I B ‘//LWL, ““““ | gm_w” BH SO, e 3
o — foeeeenes e e @” e | a9 % Ge® & 19
\\\\\\\\ it i ! | | ! ' i . s ST I - 2---18
° ! m ! m _ A | m " W_m&MBm MTSH Do 1§
I - . , S NN O
” | | | I3 3,3 E3R gy €
LRy ST a8
RO HE BRI L Ly
J0 I FL Wy W
H9 W 5. oo I
el Sown I g 3 T .
<o LT/\C‘T‘/‘Y‘Q”‘&Y\#T\ ©
NINSEEKE S
B3I B3N 33\ 53 (0
: o <LK N 3| S‘S\wa\xm
] AR e R L ”
< ) | @ OO @
S R SR S ,31::::J:+14¢Awmw | | ” | I
"R | | | | o ] A T — pes T o Poon
” ! ” ! | Lo bl 3 INS ! ” | ” | ”
! ! ” ! ol S T\T\JT ~ | ! o M, o | ” |
o o 4-------- T v | ! , ! | ™ 9 %” ! ” !
s A TS SRS B § § § § 5 8§ § :
, , ” , , 89 g & & & 3 LR
&8 % § § § 8§ 8§ 8§ % oo IR
91/€2/9



6/23/16

I R R R R NI e S . S -
”””””””””””””””””””””””””””””””””””” T e kew = 75 pEG. L
ENDBR'DGEON—'—— ,,,,,,,,,,,,,,,,,,,,,,,,,
3 3 3 @ S’ra 316+71 25 | | |

”””””””””””””””””””””””””””””””””””””””” ASSTAKEDASSTAKED
oBA i i 1 C UEB 3

******************************************************************** L|‘L*L1E32_ELJ1LE32_BLJLJ
L 1 | ‘ b ?’316[71}%()

2040, i S S SR S S SR . IS S 1 of A N S SR S S ‘RT i 2040
| | ! | 1 iSTI ! ; S
1 ExsTiNG e e, IS S I/ RN S

2030 EB2-A o - | .

fffffffffffffffffffffffffffffffffffffffffffffffffffffff 3 16’4’*52/'
80° LT 47 ROADWAY EMBANKMENT: | - ROADWAY EWBANKENT: |
2020 ... 1 -7 L,,,,,,,MAR’ABQK ,SA’!DK SILT o ,C,LAY,E,Y:SlLI ,,,,,, V, AR!ABLY, ,SANQK?S!LI, IQ,Céé,YE,Y:S!LT,

SANDY -

SAPROLITE ngD STIF F to VE RY STIF F, BRQWN-ORANGE TAN
ILT,w/ \a little CLAY, w/ some WA.F. RAGS |

**********************************************************************************

________
_____

: i o (29 s m o T E T Sl TR E
‘_@i\___:__--‘_—_—_—_-‘- ‘W/ﬁm— e L
| | 1 ‘ SVE: /_//— _//; _//—/ —/;/l;/;://;;/;/:///—///;/?/:7//——///=///—///+///—///—///—//,///—///f l CRYST’?‘L”NE
: : : e e =T = === - :
0 _— ;,,,,,,,,,:,,{/,/:/ﬁ,,’{’f{’,’,,/ff,,,,,,,,f ,,,,,,,, T CRYSTALLINE. ROCK:GREY & DARK IGREY | B.T.0 AN bbb
; ; CRYSTALLINE ROCK: 5 1ig ; ‘ BlTO/TE ~HORNBLENDE GNEISS A%NS CRY%%ACLKLINE
| | | : | | 1 3341 | | | | ; | CRYSTALLINE | | | | | | | | | | | |
1970l ON bbbl L A T T S L ST Lo
| | | | | CRVSTALLINE ! a | | | | | | | | | | | | | | |
I I I I I I : ROCK : I I I I I I : i i i i
E:Z8 T O O SN SN SN S 0.
I I I I I I I I I I I I I I o i i i i
1950 . ... R B R RS R N W— I AR S R N TS U U AN SN UNUUROY (SN SV AU R AR SRS SIS WU S 1950.
‘ | ROADWAY EMBANK ENT: MED STIFF ST/FF BRQWN RED, | | | ! N | | |
@: VARIABLY SANDY=SILT fo. CLAYEY—S/LT( w/ a little MICA, ! NOTES | | |
,,,,,,,T,,,,,,,,i,,w,/,,grf,ew,B,E,BB,L,E;',S,,&,,CERA,V,E,LS,,,,,,,j,,,,,,,,r,,,,,,,T,,,,,,,,;,,,,,,,,r,,,,,,,T,,,,,,,,_,,,,,,,r,,,,,,,j,,,,,,,,_,,,,,,,r,,,,,,,j,,,,,,,,_,,,,D,JN,F,E,RRED,,ST,R,ATlGRAPHY IS DRAWN ALQN,G,,T,I-!E,,S,EC,T[I,O,N ,,,,,,,,,,,,,,,,,,,,
| ; w/ THE BORINGS PROJECTED ONTO [T~
 SAPROLITE: MED.STIFF fo VERY STIFF, BROWN-ORANGE - TAN a | : | : | | | |
| SANDY-SILT,w/ " a little CLAY,w/, some W.R.FRAGS ! | | | | 3 3 3 3
‘@ ’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ T 2/ THE EXIEING. CRODN DLANTEBU%%’?PS%%&E"?‘Fﬁ’%”’é“42’45"%7%1 ””””
iWEATHERED ROCK, DARK} GREY/GREY/BLACK ! ‘B4442_ls.+in.tin® 1 | ‘ 'HE "B+ les”
,,,,,,,,,,,,,,,, SECTIONTHRUPROP«DSEDENDBENTHFOLDERFO“NDONNCDOTCONNE“
SKEW =‘ 75 DEG | i i
11‘0 165 1 60 930 &:0 7:0 éo 530 4:0 330 230 1b 0 1b 230 330 4«:0 530 630 7:0 &:0 930 160 165 11‘ 0




NCDOT BORE DOUBLE B4442_GEO_BRDG0370&0373_BUNCOMBE_BORELOGS.GPJ NC_DOT.GDT 2/23/22

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT SHEET 9

BORE LOG

WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. B-1 STATION 313+16 OFFSET 58 ftLT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,034.0 ft TOTAL DEPTH 27.7 ft NORTHING 937,297 EASTING 724,717 24 HR. Dry

WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. EB1-D STATION 313+70 OFFSET 22 ftLT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,033.9ft TOTAL DEPTH 26.8 ft NORTHING 937,346 EASTING 724,761 24 HR. Dry

DRILL RIGIHAMMER EFF./DATE  AFO8963 CME-550X 94% 04/08/2019

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE = AFO8963 CME-550X 94% 04/08/2019

HAMMER TYPE ~ Automatic

| DRILL METHOD H.S. Augers

DRILL METHOD H.S. Augers

DRILLER Cheek, D. O.

START DATE 02/11/22

COMP. DATE 02/11/22

| SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 02/11/22

COMP. DATE 02/11/22

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ; ! : NO. [/moll ¢ | ELev. @ DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft ; ! : NO. | /moll o
2035 H 2035 B
2,034.0 GROUND SURFACE 0.0 2,033.9 GROUND SURFACE 0.0
T T .. B ARTIFICIAL FILL I T (R ROADWAY EMBANKMENT
1 N D L 20316 RED-BROWN, SL MIC, CLAYEY-SILT 24 1 l. . ‘E L RED-BROWN, SL MIC, CLAYEY-SILT w/ a
1 FILL' = —T—T1. C 2,030.81L 3.1 |- L little SAND
SAPROLITE
200 o001 e f L L | . LT GREY TO BROWN, V. STIFF to HARD, 2030 —+ T2 2 | e Mo =
T - - a1 - SANDY-SILT w/TR CLAY, w/ WEA. RK T I T
T SRR - FRAGS T [ i
I L C IN/OUT WR SEAMS THIS RUN 50058l 81 o O
2025 | 202511 89 | r 2025 T 1 2 3| e Y.
T 14 23| 21 Y M L T b- H
4 S\ .. L s .. (e
I o i I [ e
I \ . i 202081 131 [ E
2020 | 2.02017] 139 \ | 2020 1 3 2 2 _‘ M =
T 22 | 27 | 32 @5 . ) M B T \4_ - N
1 - - . L 1 R L
i C
T ol [ 2,016.3 17.7 201581 181 N il
2015 | 2015.1T 189 R - It 2,015 WEATHERED ROCK 189 | 2015 T 3 Z 5 : I' - m L
T 60/0.1 60/0.1 2 BROWN/GREY I T 89— N
1 A 20126 CRYSTALLINE ROCK 214 T I L[
1 n GREY GNEISS o 1 R RS S P, 28129 WEATHERED ROCK )
+ - WEATHERED ROCK 2,01084 231 .. [ 20108 23.1
2010 | 201011 23.9 i q BROWN/GREY 2010 T 50/01 60/0.19 A \ DARK GRAY/BLACK: INJOUT W.R. SEAMS /™|
i } - 100/04 i 1 S r <t CRYSTALLINE ROCK
b T 7 5006.5 275 2007271 267 ST ) '66/0'1._ “//' 2,007.1 GREY GNEISS 26.8
2006 3T 277 R [ &0 - . . Boring Terminated WITH STANDARD
6070.0 60/0.0 CRYSTALLINE ROCK PENQI]ETRATION TEST REFUSAL at

GREY GNEISS

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at

Elevation 2,006.3 ft IN CRYSTALLINE ROCK

Elevation 2,007.1 ft IN CRYSTALLINE ROCK




NCDOT BORE DOUBLE B4442_GEO_BRDG0370&0373_BUNCOMBE_BORELOGS.GPJ NC_DOT.GDT 2/23/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. EB1-C STATION 313+88 OFFSET 27 ft RT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,034.3ft TOTAL DEPTH 51.3 ft NORTHING 937,398 EASTING 724,765 24 HR. Dry
DRILL RIGHAMMER EFF./DATE  AFOB963 CME-550X 94% 04/08/2019 | DRILL METHOD H.S. Augers HAMMER TYPE  Autormatic
DRILLER Coffey, Jr., C. START DATE 02/08/22 COMP. DATE 02/08/22 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. | /moll G | ELEV. (1) DEPTH (ft)
2035 —2,034.3 GROUND SURFACE 0.0
T T T ROADWAY EMBANKMENT
T I Ljir BROWN-RED, CLAYEY-SILT, w/ SAND, TR.
T I L[ MICA, w/ some PEBBLES-GRAVELS
2030 | 20300 43 ] I THROUGHOUT
T 21713 | [es - mo[HF
L
1 V- L
I A L[
2025 | 2 0250 93 \ =L
T T 26 'fﬁ Mo L
1 - "
I - - T
2020 | 2 02007 143 1 t L
T 21214 |[d. mHF
I 1- - T
I 10 L[
2015 | 201507 193 | ||: L
T 2 3 1 o - Mok
1 J- - "
1 g1 - it
2010 | 201007 243 1 S
T 33 ¢ *7 o Mo L
I o t i
2005 | 2 005071 293 A ||: L
T 3 5 7 _*Q_ Mo L
1 R "
I T L[
2000 [ 2 00007 343 ) LT 2.000.0 343
1 3|51 ¢8 NP Y IR I I M C ALLUVIAL
1 i B BLACK-DARK BROWN, SL MIC,
1 v B CLAYEY-SILT, w/ SAND & a FEW PEBBLES
1 o\ L & ORGANICS (ROOTS)
1995 | 19950 393 \ |
T Z I T K I A E N R Mmoo
T . 1_ P A A [ 1.992.0 42.3
BEE,_OMING V. DENSE w/ DEPTH, w/ WR SEAMS ‘ ———|— - . [ SAPROLITE
1990 | 1.900.0] 443 = 1,990.0 GREY/DARK GREY, SILTY-SAND, w/ HARD __ 44.3
1 61 [39/0.1 R T W.R. SEAMS THROUGHOUT
1 WEATHERED ROCK
1 V. HARD W.R.
1985 | 108501 493 o o o o 1,985.0 49.3
1 60/0.1 I D X C— CRYSTALLINE ROCK
19830] 513 V. HARD 21,9830 GREY GNEISS 51.3
60/0.0 60/0.0

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 1,983.0 ft ON CRYSTALLINE
ROCK

SHEET 10



NCDOT BORE DOUBLE B4442_GEO_BRDG0370&0373_BUNCOMBE_BORELOGS.GPJ NC_DOT.GDT 3/8/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38368.1.2 | TIP B-4442 | county BUNCOMBE | GEoLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. B1-A STATION 315+22 OFFSET 54 ftLT ALIGNMENT L 0HR. N/A
COLLARELEV. 1,984.3 ft TOTAL DEPTH 49.6 ft NORTHING 724,915 EASTING 937,354 24HR.  Caved

DRILL RIGHAMMER EFF./DATE  AFO8963 CME-550X 94% 04/08/2019

| DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE  Automatic

DRILLER Cheek, D. O. START DATE 01/31/22

COMP. DATE 01/31/22

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH o ) . , 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t 5 5! 5 NO. | /mol| G | ELEV. () DEPTH (f)
1985 —1,984.3 GROUND SURFACE 0.0
+ Y- = ARTIFICIAL FILL
T N B BROWN, SANDY-SILT, SL MIC, w/ a few
T : \'\' : r FILL COBBLES/BOULDERS, TRASH
1980 T TN B (GLASS PIECES)
19796+ 47 — . . .
T R T Nom |- - y N FILL BOULDERS from 6.0' to 7.3
T FILLBOULDERS "~ — T —j ° [ 1,977.0 7.3
T T T R N ALLUVIAL
1975 | oru el o7 | r GREY to ORANGE-RED, SL MIC,
T 1 3 7 i. A M B SILTY-SAND w/ TR CLAY, w/ FEW
T e« _ Ll 1.973.0  PEBBLES & GRAVELS, TR ORGANICS 113
1 (ROOTS)
1970 1 T IO WEATHERED ROCK
1,969 6+ 147 5000 71— 1,969.6 IN/OUT WR LAYERS 14.7
T 60/0.0 S ez CRYSTALLINE ROCK
1 Tt LA GREY GNEISS
/
1965 I LA
1 ?:;_
I %:
1960 I =
I ]
1 ol
1 ]
1 ol
1955 I N
/
-+ |7 =
1 ?:;_
1950 I =
I ]
1 ol
1 ]
1 ol
1945 I N
/
-+ |7 =
1 ?:;_
1940 I e
1 ol
1 ol
1935 L P 10547 496
1 - Boring Terminated at Elevation 1,934.7 ft IN
1 L CRYSTALLINE ROCK

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 11

WBS 38368.1.2 |TIP B-4442

| county BUNCOMBE

| GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70

BORING NO. B1-A STATION 315+22

OFFSET 54ftLT

ALIGNMENT L

COLLARELEV. 1,984.3 ft TOTAL DEPTH 49.6 ft

NORTHING 724,915

EASTING 937,354

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

DRILL RIGHAMMER EFF./DATE  AFO8963 CME-550X 94% 04/08/2019

DRILL METHOD NW Casing WISPT & Core

HAMMER TYPE  Autoratic

DRILLER Cheek, D. O. START DATE 01/31/22

COMP. DATE 01/31/22

SURFACE WATER DEPTH N/A

CORE SIZE NXWX TOTALRUN 33.9ft

NCDOT CORE DOUBLE B4442_GEO_BRDG0370&0373_BUNCOMBE_BORELOGS.GPJ NC_DOT.GDT 3/10/22

RUN DRILL RUN STRATA | |
E'(-f'tE)V ELEV DE(E)TH R’(Lth)N RATE [REC [ ROD SANP. REC [R5 o DESCRIPTION AND REMARKS
(ft) (Min/ft) % % : % % G [ ELEV. (i) DEPTH (ft)
968.6 Begin Coring @ 15.7 ft
TOE8EL 15.7 | 3.9 | 1:24/0.9 | (3.6) | (2.7) ;’-ﬁ CRYSTALLINE ROCK (continued)
4 2:53/1.0 | 92% | 69% #!9
i 2:27/1.0 P
1965 | 1,964.7.] 19.6 2:41/1.0 g
] 50 | 24210 | (5.0) | (@6) e
i 1:47/11.0 100% | 92% g
- 1:06/1.0 T fﬁ:j
i 1:31/1.0 g
1960 | 1,950.7] 24.6 2:27/1.0 e
] 50 | 1:571.0 | (4.4) | (3.1) #a;;
. 2:13/1.0 | 88% | 62% = GSI:
i 1:54/1.0 g =
] 2:22/1.0 e 15.7'- 24.6' : 50 - 60
1955 | 1,954.7] 29.6 2:31/1.0 ;/; 24.6'-32.8':35-45
] 50 | 1:29/1.0 | (5.0) | (2.9) 2 . .
1 1:23/1.0 | 100% | 58% #aé 32.8'-43.5':65-75
i gzggﬂ.g 2 43.5'-49.6':45-55
B : . o~
1950 | 1,049.7] 34.6 3:28/1.0 e
] 50 | 2:321.0 | (5.0) | (4.7) #a;;
. 2:14;1.0 100% | 94% =
i 2:02/1.0 g
- 1:19/1.0 L
1945 | 1,944.7.] 39.6 2:00/1.0 g
] 50 | 1:55M.0 | (5.0) | (4.3) e
] 1:38/1.0 | 100% | 86% 2
- 1:22/1.0 N fﬁ:j
i 2:27/1.0 g
1940 | 1,930.7] 44.6 3:18/1.0 e
] 50 | 2:50/1.0 | (5.0) | (4.9) #a;;
. %:2(1)51'8 100% | 98% =
g X A o~
- 2:06/1.0 L
19351 1,934.7.1 49.6 1:50/1.0 (41,9347 49.6

Boring Terminated at Elevation 1,934.7 ft IN CRYSTALLINE ROCK




SHEET : 12
B-4442 / BUNCOMBE REPLACE BRIDGES NO. 0370 & 0373

CORE PHOTOGRAPHS

B1-A B1-A

BOX 1 of4: 15.7 - 24.6 FEET BOX 2 of4: 24.6 - 34.6 FEET

5
2
!
g
~i
| |
!
i

S 1

FEET FEET

GEOLOGICAL STRENGTH INDEX: GSI
24.6'-32.8':35-45
32.8'-34.6':65-75

GEOLOGICAL STRENGTH INDEX: GSI
15.7' -24.6' : 50 - 60



SHEET : 13
B-4442 / BUNCOMBE REPLACE BRIDGES NO. 0370 & 0373

CORE PHOTOGRAPHS

B1-A B1-A

BOX 3 of4: 34.6 -43.5 FEET BOX 4 of 4: 43.5-49.6 FEET

FEET FEET

GEOLOGICAL STRENGTH INDEX: GSI GEOLOGICAL STRENGTH INDEX: GSI
34.6'-43.5':65-75 43.5'-49.6': 45 - 55



NCDOT BORE DOUBLE B4442_GEO_BRDG0370&0373 BUNCOMBE_BORELOGS.GPJ NC_DOT.GDT 2/23/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. B1-D STATION 315+33 OFFSET 21ftLT ALIGNMENT L 0 HR. N/A
COLLARELEV. 1,983.6 ft TOTAL DEPTH 19.6 ft NORTHING 724,917 EASTING 937,389 24 HR. 6.0

DRILL RIGHAMMER EFF/DATE  AFOB8963 CME-550X 94% 04/08/2019 | DRILL METHOD NW Casing WSPT & Core HAMMER TYPE  Autoratic

DRILLER Coffey, Jr., C. START DATE 02/03/22 COMP. DATE 02/03/22 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)v ELEV DE(th’)TH o 2 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ﬂ) 0.5ft | 0.5ft | 0.5ft | | | NO. MOI| G ELEV. (ft) DEPTH (ft)
1985 |
1 L 10836 GROUND SURFACE 0.0
I | —— C ARTIFICIAL FILL
+ Rt S| - RED-BROWN, SL MIC, SANDY-SILT,
1980 T j - FILL BOULDER'. 3 W/SOME ORGANICS (ROOTS), a TR. of
- I — GRAVELS & COBBLES
1,9786F 50 - - - “FILL BOULDER @1.4'
-y
1 2 2 2 7o MM 10774 6.5
I bl N ALLUVIAL
1975 I [ GREY, SL MIC, SANDY-SILT, w/TR CLAY
1a72al 100 |] T i *DENSE WOOD DEBRIS (11.0-11.5')
T ("M E e ML T o 115
+ R I R L. | 1,970.9 SAPROLITE 12.7
1970 2 s b by sl = 600,09 oM BROWN, SL MIC, SANDY-SILT 129
1 .. . .60/0.0 g}é- WEATHERED ROCK
1 2zl DARK GREY/BLACK
+ A CRYSTALLINE ROCK
1965 + i GREY GNEISS
T ] 1,964.0 19.6

Boring Terminated at Elevation 1,964.0 ft IN
CRYSTALLINE ROCK

NCDOT CORE DOUBLE B4442_GEO_BRDG0370&0373_BUNCOMBE_BORELOGS.GPJ NC_DOT.GDT 2/23/22

GEOTECHNICAL BORING REPORT SHEET 14

CORE LOG

WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. B1-D STATION 315+33 OFFSET 21ftLT ALIGNMENT L 0 HR. N/A
COLLARELEV. 1,983.6 ft TOTAL DEPTH 19.6 ft NORTHING 724,917 EASTING 937,389 24 HR. 6.0
DRILL RIGHAMMER EFF/DATE  AFO8963 CMVE-550X 94% 04/08/2019 DRILL METHOD  NW Casing WISPT & Core HAMMER TYPE  Autormatic
DRILLER Coffey, Jr., C. START DATE 02/03/22 COMP. DATE 02/03/22 SURFACE WATER DEPTH N/A
CORE SIZE NXWX TOTALRUN 6.7 ft
RUN DRILL RUN STRATA
E(LfItE)V ELEV DE(;;I’H R(%N RATE [ REC.TROD S/;ld\(gp- REC-IRD | o DESCRIPTION AND REMARKS
(ft) iy | G| G : P L% 16| eev (ft) DEPTH (ft)
970,66 Continued from previous page
IVTT970.71 129 1 1.7 [N=60/0.0] (1.3) | (1.0) P4 1.970.7 CRYSTALLINE ROCK 12.9
1/969.0 14:6 23917 | 76% | 59% ?,y;—
T 50 N=60/0.0] (5.0) | (4.6) './// B GSI:
T 2:39/1.7) 100% | 92% CA 12.9'-19.6': 65- 75
1965 I N=60/0. dR
1,964.0 ] 19.6 2:39/1.7 2 1,964.0 19.6
]ggﬂg Boring Terminated at Elevation 1,964.0 ft IN CRYSTALLINE ROCK
1:50/1.0
2:02/1.0
2:13/1.0




SHEET : 15
B-4442 / BUNCOMBE REPLACE BRIDGES NO. 0370 & 0373

CORE PHOTOGRAPHS

B1-D

BOX1of1: 129 -19.6 FEET

0 1 2
FEET FEET

GEOLOGICAL STRENGTH INDEX: GSI
12.9'-19.6': 65-75



GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT SHEET 16

CORE LOG

WBS 38368.1.2 | TIP B-4442 | county BUNCOMBE | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. B1-C STATION 315+40 OFFSET 2 ftRT ALIGNMENT L 0 HR. N/A
COLLARELEV. 1,984.5 ft TOTAL DEPTH 49.2 ft NORTHING 724,918 EASTING 937,413 24HR.  Caved

WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. B1-C STATION 315+40 OFFSET 2ftRT ALIGNMENT L 0 HR. N/A
COLLARELEV. 1,984.5ft TOTAL DEPTH 49.2 ft NORTHING 724,918 EASTING 937,413 24 HR. Caved

DRILL RIGHAMMER EFF./DATE  AFO8963 CME-550X 94% 04/08/2019

DRILL METHOD NW Casing WISPT & Core HAMMER TYPE  Autoratic

DRILLER Cheek, D. O.

START DATE 02/01/22

COMP. DATE 02/01/22

SURFACE WATER DEPTH N/A

DRILL RIGHAMMER EFF./DATE  AFOB963 CME-550X 94% 04/08/2019

DRILL METHOD  NW Casing WISPT & Core HAMMER TYPE  Automatic

DRILLER Cheek, D. O.

START DATE 02/01/22

COMP. DATE 02/01/22

SURFACE WATER DEPTH N/A

eLev| PRIVE |pepty| BLOW COUNT BLOWS PER FOOT SAMP. L CORE SIZE NXWX TOTAL RUN 33.8 ft
. | ELEV [T o) SOIL AND ROCK DESCRIPTION
® | @ | ® |[osf|osf | o5t [0 2 50 75 100/ | no. | froll & ey RUN [oor T T DRIL | _RON T 7T STRATA | L
@ | BBV [Ty | @y | RATE R(%)C' R(%D NO. (%)C' R(%D o) DESCRIPTION AND REMARKS
(ft) (Minfft) | ‘o % : % % | G | ELEV. () DEPTH (ft)
1985 969.13 Continued from previous page
T R —1.984.5 Gig%'::%;{R;ﬁfE 0.0 TRIT] 54 [ 38 |N=600.0] (38) | (35) < CRYSTALLINE ROCK (continued)
B . 0, 0, (P
T |- - - BROWN, SL MIC, SANDY-SILT, w/ CLAY, + 23310 100% | 92% =
T |- - - w/ a TR GRAVELS 1965 | 1.965.3T 19.2 228010 S
1980 | 1,080 45 S E [ C T 5.0 %5?851:8 1(8(')2/) ggf}) f‘l/f__
. . ] C] o=
4 ¢ - M - T 1:44/1.0 o
T I- - - T 2:27/11.0 i
I - L o760 os| | 1960 [1.960.3T 242 210110 =
1975 | 107507 95 - — ALLUVIAL T 50 [2121.0 [ (49) [(42) A
1 1 2 3 ®. - - M B BROWN, SL MIC, SANDY-SILT, w/ CLAY, T 1:56/1.0 | 98% | 84% A
1 - - [ 19732 w/ some ORGANICS 1.3 1 1:39/1.0 =
1S I R I R, L SAPROLITE ik 2:191.0 =
il B O P A L 19707 GREY-ORANGE SILTY-SAND, w/ W.R. 13 [19551.9953% 292 218 o GSl:
1970 e ) 50 | 2:25/1.0 | (5.0) | (5.0) ~Z , o
196911 154 —1.969.5 FRAGS 15.0 + 2:13/1.0 [100% | 100% 1 15.4'-30.3':45-55
60/0.0 - -60/0.09 'l/, r WEATHERED ROCK T 1:43/1.0 %‘Lf‘ 30.3'-42.1":75-85
T Tt A DARK GREY/BLACK/DARK ORANGE T 2:14/1.0 Sk 42.1'- 492" 65-75
I {: CRYSTALLINE ROCK 1950 | 1.950.3T 34.2 - ?2;518 50| 0 %’f C
1965 e GREY GNEISS 0| 1:251. - - P12
T ﬁf— T 1:15/1.0 | 100% [ 100% ﬁ’f‘
T A T 2:13/11.0 S
1 %J;:j' +osal 30 1:49/1.0 %af—
T A 1945 | 1,945.3T 39. 2:24/1.0 S
1960 T {‘ - 50 31010 (5.0) | (50) N
T A T 1:51/1.0 | 100% | 100% Sr
T %f:j' 1 230110 —Z
I A T 2:04/1.0 S
I %’;/‘j- 1940 | 1.940.3T 442 20110 =
1955 T A T 50 | 1:44/1.0 | (4.9) | @.7) S
T {— 1 1:58/1.0 | 98% | 94% =
I A T 2:07/1.0 S
1 %&‘:’_ T+ 1:51/1.0 =
T %- 1,935.3T 49.2 1:57/1.0 i 1,935.3 49.2
1950 T 'l// B T = Boring Terminated at Elevation 1,935.3 ft IN CRYSTALLINE ROCK
-+ = | 4= o~ -, -
T %Jff_ g T i
1945 I LA & T n
T 'l 5 1 L
I ash o I L
1 Qé" 5 1 B
1940 I L o T N
1 \ o 4 L
T P\ 1,935.3 492 8 -T —
T — Boring Terminated at Elevation 1,935.3 ft IN o T I
1 C CRYSTALLINE ROCK x 1 C
1 L o 1 L
4 - o — —
=
1 L 2 1 L
1 - o 1 -
4
+4 - =) +4 -
o
1 B a 1 B
1 B o 1 L
£ - 3 4 L
1 L 3 1 L
N~
-4 - 8 -4 -
1 L o) 1 L
[a)
1 B 2 1 L
=+ — Cﬂl 4 L
4 L (@] 4 L
w
4 - 0] 4 -
-+ - gl -+ -
-+ - g - —
— — o + -
-4 - ﬂ -4 -
4 - o 4 -
2
1 B 3 1 B
4 - o —+ -
w
1 L W 1 L
1 - o 1 -
[&]
1 B © 1 B
1 - o 1 -
[a]
4 - O —+ —
=z




SHEET : 17
B-4442 / BUNCOMBE REPLACE BRIDGES NO. 0370 & 0373

CORE PHOTOGRAPHS

B1-C B1-C

BOX1of4: 15.4 -24.2 FEET BOX2of4: 24.2 -33.4 FEET

=

§
é'
!

FEET FEET

GEOLOGICAL STRENGTH INDEX: GSI
24.2' -30.3':45-55
30.3'-33.4':75-85

GEOLOGICAL STRENGTH INDEX: GSI
15.4'-24.2' : 45 - 55



SHEET : 18
B-4442 / BUNCOMBE REPLACE BRIDGES NO. 0370 & 0373

CORE PHOTOGRAPHS

B1-C B1-C

BOX 3 of4: 33.4-42.1 FEET BOX 4 of4: 42.1 -49.2 FEET

FEET FEET

GEOLOGICAL STRENGTH INDEX: GSI GEOLOGICAL STRENGTH INDEX: GSI
33.4'-421':75-85 42.1'-49.2': 65-75



NCDOT BORE DOUBLE B4442_GEO_BRDG0370&0373_BUNCOMBE_BORELOGS.GPJ NC_DOT.GDT 2/23/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 38368.1.2 | TIP B-4442 | county BUNCOMBE | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. B1-E STATION 315+50 OFFSET 31ftRT ALIGNMENT L 0 HR. N/A
COLLARELEV. 1,984.9 ft TOTAL DEPTH 49.8 ft NORTHING 724,920 EASTING 937,444 24 HR. 4.0

DRILL RIGHAMMER EFF./DATE  AFOB963 CME-550X 94% 04/08/2019

| DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE  Automatic

DRILLER Coffey, Jr., C.

START DATE 02/02/22

COMP. DATE 02/02/22

| SURFACE WATER DEPTH N/A

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 19

WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. B1-E STATION 315+50 OFFSET 31ftRT ALIGNMENT L 0 HR. N/A
COLLARELEV. 1,984.9 ft TOTAL DEPTH 49.8 ft NORTHING 724,920 EASTING 937,444 24 HR. 4.0

DRILL RIGHAMMER EFF/DATE = AFO8963 CME-550X 94% 04/08/2019

DRILL METHOD NW Casing WISPT & Core

HAMMER TYPE  Automatic

DRILLER Coffey, Jr., C.

START DATE 02/02/22

COMP. DATE 02/02/22

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EI(_fItE)V ELEV DE(;)TH . , . , 00 v o SOIL AND ROCK DESCRIPTION CORE SIZE NXWX TOTAL RUN 33.4 ft
(ft) 0.5t | 0.5ft | 0.5 5 5 5 NO. | /Mol ¢ | ELev. @ DEPTH )] [ gy RON [pepril run | DRILL RUN savP. | STRATA 7L
@ | BBV [Ty | @ | RATE R('ffg- R(%D NO. R('g()? R(%D o) DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % : % % | G
1985 1,984.9 GROUND SURFACE 0.0] 1968.4 Continued from previous page
1 I L ARTIFICIAL FILL T9685+ 164 | 34 |N=60/0.0| (3.3) | (2.1) P 19685 CRYSTALLINE ROCK 164
1 ... B BROWN-RED, SANDY-SILT, w/ TR CLAY & T 1384 | 97% | 62% AT
T l- - - \ A% GRAVELS, wi a few ORGS 1965 | 1,965.1] 19.8 19318 i
1980 T |- - - B 1 5.0 | 2:0011.0 [ (5.0) | (4.5) A
L9788 50 4 o et B I 1:24/1.0 | 100% | 90% ?'Tj_
T *3 .- M 3 T 0:49/1.0 a0
T Vo - I 1:10/1.0 i
T .- - 1960 | 1,960.1T 24.8 1:36/1.0 4R
1975 1.974 T 10.0 -\l T [ 19754 9.5 1 5.0 2:04/1.0 (50) (39) R
5 3 5 \ - ALLUVIAL I 1:20/1.0 | 100% | 78% a0
T 9 - | - w [ 19731 GREY-BROWN, SL MIC, SANDY-SILT w/ 118 I 1:16/1.0 L
1 R .—..—\ .. some PEBBLES 1 1:32/1.0 ?'llfx_
T SN SAPROLITE 1955 | 1,955.1T 29.8 2:03/1.0 il )
1970 | 1 95997 150 L [ 19699 BROWN, SL MIC, CLAYEY-SILTY-SAND, __ 150 1 50 | 226110 | (50) | 48) a=h . GSk
19685F 164 | 41 [990:2 - - 100/0.7# Z— 19685 GRADUALLY STIFFER 16.4 T tagrio | 0| %% ?'4'7;' 16.4"-34.4':55- 65
T 60/0.0 - -60/0.0 A WEATHERED ROCK T 153/10 '// r 344'-39.0':40-50
T SRR ?,;é- DARK GREY/DARK BROWN 1950 | 1,950.1T 34.8 2:38/1.0 L~ 39.0'-49.8':70- 80
1965 T =N CRYSTALLINE ROCK T 5.0 | 2:16/1.0 | (5.0) | (2.9) s
T N GREY GNEISS I 2:04/1.0 | 100% | 58% a5
T = I 1:57/1.0 ?;é-
T A4 I 1:49/1.0 A
T el 1945 | 1,945.1T 39.8 2:37/1.0 ?'}/;_
1960 T A4 T 5.0 | 3:24/1.0 | (5.0) | (4.9) 5
1 < I 1:59/1.0 | 100% | 98% ?'}/;_
T A4 I 2:17/1.0 A
1 ?&7_ 1,940.17 44.8 N ;}é‘
T o 1940 | 1,940. . 3:14/1.0 A
1955 T ﬁef r T 5.0 | 2:42/1.0 | (5.0) | (4.3) s
-+ A T 3:17/1.0 [100% | 86% 25K
T = 1 2:58/1.0 ok
T 2 3:16/1.0 =
T ,lef_ 1,935.17 49.8 3:34/1.0 ?!f;/' 1,935.1 49.8
1950 T ?'}?' Boring Terminated at Elevation 1,935.1 ft IN CRYSTALLINE ROCK
£ =]
7
1 as
7
-+ (e =
toas| T =
1 251
7
1 as
7
1940 I an |
7
-+ (e =
1 25K
7
-+ (e =
1 é' 1,935.1 49.8

Boring Terminated at Elevation 1,935.1 ft IN
CRYSTALLINE ROCK

GFQO BRNDGO37080373 BIINCOMBE RORFI QOGS GP.J NC DOT GDT 2/23/22

CDOT CORF DOLIRIE RA4442




SHEET : 20
B-4442 / BUNCOMBE REPLACE BRIDGES NO. 0370 & 0373

CORE PHOTOGRAPHS

B1-E B1-E

BOX1o0of4: 16.4 -24.8 FEET BOX 2 of4: 24.8 - 34.4 FEET

FEET FEET

GEOLOGICAL STRENGTH INDEX: GSI GEOLOGICAL STRENGTH INDEX: GSI
16.4' - 24.8" : 55 - 65 24.8'-34.4': 55 -65



SHEET : 21
B-4442 / BUNCOMBE REPLACE BRIDGES NO. 0370 & 0373

CORE PHOTOGRAPHS

B1-E B1-E

BOX 3 of4: 34.4-43.2 FEET BOX 4 of4: 43.2 -49.8 FEET

FEET FEET
GEOLOGICAL STRENGTH INDEX: GSI GEOLOGICAL STRENGTH INDEX: GSI
34.4'-39.0': 40 -50 43.2'-49.8':70 - 80

39.0'-43.2':70 - 80



GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 22
BORE LOG CORE LOG
WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D. WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft) SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. B1-B STATION 315+59 OFFSET 64 ft RT ALIGNMENT L 0 HR. N/A BORING NO. B1-B STATION 315+59 OFFSET 64 ft RT ALIGNMENT L 0 HR. N/A
COLLARELEV. 1,983.9ft TOTAL DEPTH 44.3 ft NORTHING 724,920 EASTING 937,479 24 HR. 6.0 COLLARELEV. 1,983.9ft TOTAL DEPTH 44.3 ft NORTHING 724,920 EASTING 937,479 24 HR. 6.0

DRILL RIGHAMMER EFF./DATE  AFO8963 CME-550X 94% 04/08/2019

DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE  Autometic

DRILL RIGHAMMER EFF./DATE  AFO8963 CME-550X 94% 04/08/2019

DRILL METHOD NW Casing WISPT & Core

HAMMER TYPE  Autometic

DRILLER Coffey, Jr., C. START DATE 02/02/22

COMP. DATE 02/03/22

SURFACE WATER DEPTH N/A

DRILLER Coffey, Jr., C. START DATE 02/02/22

COMP. DATE 02/03/22 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EI(_fItE)V ELEV DE(th’;I'H e Toor o ” o s 00 o o SOIL AND ROCK DESCRIPTION CORE SIZE NXWX TO'};AI’\_l RUN 31.0ft —
() ) ) ) . Lol 6 RUN DRILL L
: : ' E'(-f'tE)V ELEV DE(E)TH R(%N RATE | REC-[ RQD Soop RES R o DESCRIPTION AND REMARKS
(ft) (Min/ft) (% (% ) go (ou G [ ELEV. (i) DEPTH (ft)
1985 | GROUND SURFACE %%3 - Continued from previous page
1,983.9 0.0 QOB 133 | 1.0 [N=60/0.0] (1.0) | (0.6) 419706 CRYSTALLINE ROCK 133
1 1. L ARTIFICIAL FILL jjgg&_]ig_ 50 3;25 ]-8 100%/)\ 60% ;’}2—
] i  Smmuemeuess B Z:
1980 T o L ’ . 1 TR o | Je7e A
—+ t - GRAVELS 1:29/1.0
L9794 L 48 e WoRT T [FILL COBBLES & BLDRS to 4.7 ' A4 L2 ARFRGACELL ———— — 2L 1965 1,964.6+ 19.3 1:40/1.0 ?'}9/\_
1 bttt R B + 5.0 | 2:06/1.0 | (5.0) | (4.9) A
1 ‘1_\ S — XL BROWN, SANDY-SILT, w/ CLAY, w/ TR 1 1:29/11.0 | 100% | o8 %-
T N B GRAVELS, w/ ORGS-TRASH 1 1:47/1.0 2
1975 I N [ + 2:43/1.0 D
17411 98 e oY - s ALLUVIAL = 19601 1,950.64 24.3 4:21/1.0 e
+ R w - GREY-BROWN, SL MIC, SANDY-SILT, I 50 | 2:45/1.0 | (4.8) | (4.0) r = GSI:
1 I A A i 1:14/1.0 | 96% | 80% . :
I W/PEBBLES/GRAVELS I 214110 A y
1970 L9706+ 133 B IS S BRI BT L 1,970.6 13.3 T 553110 ?'l;j_ 13.3'-34.3':65-75
- 60/0.0 60/0.09 <= CRYSTALLINE ROCK 1955 | 4 954 61 29.3 55210 2l 34.3'-44.3':75-85
T SRR 4 GREY GNEISS 2202 - 221 s
1 o + 5.0 | 259/1.0 | (5.0) | (3.9) 2
1 gi + 3:23/1.0 [100% | 78% S
1065 1 a0 T 1:36/1.0 ~1
1 gl T+ 1:35/1.0 g -
1 AT 1950 | 1,949.6+ 34.3 53810 z&f_
1 =L + 5.0 | 3:43/1.0 | (5.0) | (4.9) I
I ah 1 4:36/1.0 | 100% | 98% —
1 gi + 2:5111.0 I
1960 I CA 1945 1 3:2311.0 fn’/f -
T 2 1,944.61 39.3 2:17/1.0 o
1 o + 5.0 | 252/1.0 | (5.0) | (5.0) 2
1 dh + 2:08/1.0 | 100% | 100% S
1055 1 a0 T 1:17/1.0 ~1
1 gl T+ 2:01/1.0 g -
1 AT 1940 | 4 939.6- 44.3 2:46/1.0 19396 443
4 ?)/;_ T o Boring Terminated at Elevation 1,939.6 ft IN CRYSTALLINE ROCK
1 A 1 B
A -+ -
-+ | g
1950 I CA 1 B
A — —
-+ | g
1 j i . 1 K
. < o <+ -
1945 I Z 2 1 !
1 —~1 5 T N
4 PN O] T -
41 N o T o
1940 T P20 1 0306 44.3 %I 1 -
T B Boring Terminated at Elevation 1,939.6 ft IN . 1 [
T - CRYSTALLINE ROCK 5 T i
1 i o 1 -
+4 - O]
le) + -
T — -
] —+ |
+4 - 4
1 B T 1 L
m 4 -
T B w! 1 L
T - [}
= - L
1 L = 1 -
+4 - o
z -+ -
T - 2
4 L o T r
ol T -
T I~ N~
[32) <+ -
T — o
o3 - -
T r [ 1S L
1 - g 1 L
T - o
[m] T L
1 i g 1 -
—_ — CDI
4 - o) T —
w - -
1 i ot 1 -
4 L Nl
4 | 3 + -
4 L 3 T -
T r u T N
T - o
2 T -
1 i 3 1 -
4 - [a]
w - -
1 L m 1 -
+ - o)
1 | o 4 L
o T B
4 - o
[a] 4 L
+4 - o
b4 T L




SHEET : 23
B-4442 / BUNCOMBE REPLACE BRIDGES NO. 0370 & 0373

CORE PHOTOGRAPHS

B1-B B1-B

BOX1of4: 13.3-22.9 FEET BOX2of4: 22.9 -29.3 FEET

FEET FEET

GEOLOGICAL STRENGTH INDEX: GSI GEOLOGICAL STRENGTH INDEX: GSI
13.3'-22.9':65-75 22.9'-29.3':65-75



SHEET : 24
B-4442 / BUNCOMBE REPLACE BRIDGES NO. 0370 & 0373

CORE PHOTOGRAPHS

B1-B B1-B

BOX 3 of4: 29.3 -37.8 FEET BOX 4 of 4: 37.8 -44.3 FEET

FEET FEET
GEOLOGICAL STRENGTH INDEX: GSI GEOLOGICAL STRENGTH INDEX: GSI
29.3'-34.3':65-75 37.8'-44.3':75-85

34.3'-37.8':75-85



NCDOT BORE DOUBLE B4442_GEO_BRDG0370&0373_BUNCOMBE_BORELOGS.GPJ NC_DOT.GDT 2/23/22

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 25

WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. EB2-A STATION 316+52 OFFSET 80 ftLT ALIGNMENT L 0 HR. 26.5
COLLARELEV. 2,019.3 ft TOTAL DEPTH 33.1 ft NORTHING 937,364 EASTING 725,048 24 HR. Caved

WBS 38368.1.2 TIP B-4442 COUNTY BUNCOMBE GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. EB2-E STATION 316+77 OFFSET 23 ft RT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,034.7 ft TOTAL DEPTH 43.3 ft NORTHING 725,044 EASTING 937,469 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE = AFO8963 CME-550X 94% 04/08/2019

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGIHAMMER EFF./DATE = AFO8963 CME-550X 94% 04/08/2019

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Coffey, Jr., C. START DATE 02/07/22

COMP. DATE 02/07/22

| SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O. START DATE 02/15/22

COMP. DATE 02/15/22

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
2020 20193 GROUND SURFACE 0g 2% ] e Rofgvez\’\rl%nsngiz/:(ﬁem 00
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Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 1,991.4 ft ON CRYSTALLINE
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GEOTECHNICAL BORING REPORT SHEET 26
BORE LOG

NCDOT BORE DOUBLE B4442_GEO_BRDG0370&0373_BUNCOMBE_BORELOGS.GPJ NC_DOT.GDT 2/23/22

WBS 38368.1.2 | TIP B-4442 | COUNTY BUNCOMBE | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGES 0370 & 0373 ON US-19/23/25/70 GROUND WTR (ft)
BORING NO. EB2-B STATION 317+00 OFFSET 86 ft RT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,034.3ft TOTAL DEPTH 36.1 ft NORTHING 725,049 EASTING 937,536 24 HR. Dry
DRILL RIGHAMMER EFF./DATE AFCB963 CVE-550X 94% 04/08/2019 | DRILL METHOD H.S. Augers HAMVER TYPE  Automatic
DRILLER Cheek, D. O. START DATE 02/14/22 COMP. DATE 02/14/22 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
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Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 1,998.2 ft ON CRYSTALLINE
ROCK
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