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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 (919) 707-6850. 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:
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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GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

U-5839 2

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. ALLUVUR TALLOV)
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION GAP-GRADED - INDICATES A 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 60 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 HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK. = g
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, T ANGULARITY OR ROUNDNESS OF SOIL ORAINS 1S DESIGNATED BY TWE Terve: ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A~T-6 ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COPSTAL 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 e ——— S —— ROCK (WR) 10 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 MINERAL OGICAL COMPQSITION FINE 7O COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING *2001 (> 357 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. oYeTeLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
CROUP Al [ a3 ] -2 ot [ a5 [ a6 | A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS. GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
. NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SwBIL 00000008 s taiy SLIGHTLY COMPRESSIBLE LL < 31 = ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
oosgeooodizsst it MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL OIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
0 PERCENTAGE OF MATERIAL O | SHELL BEDS.E'L
: 50 MX WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
oz?a ?gr':; gg ::: 150':‘4')‘( ORGANIC MATERIAL B - VTR OTHER MATERIAL ROCKS OR CUTS MASSIVE Rocl.
ORGANIC MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
pm— TRACE OF ORGANIC MATTER 2 - 3% 3- 5% TRACE 1- 0% HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 127 LITTLE 18 - 207 -
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 MX| 4L MN |40 MX| 4L MN| 40 MX | 41 MN 40 MX| 41 MN (Vv SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF N TR
LITILE OR y " .
[J] 6 MX NP 10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx| i mn | o Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP_ NDEX ) ) ) IMx | 8 mx |12 Mx| 16 Mx|NO Mx AMOUNTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF Mador | GRaveL, eno | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | s | SPND | CRAVEL AND SAND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
N RATIG R 10 Zpu PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, :DS:M;E;DSPARS ARE DULL AND Dl’:SCELLI?rRED. SOMi s:onw cn;Av; RDCKM::: PARENT MATERIAL.
A5’ SUBGRADE EXCELLENT 0 G0OD FAIR T0 PoOR POOR POOR | UNSUITRBLE O SPRING OR SEEP UL SOUND WADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH A5 COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7°5 SUBGROWP IS < LL - 30 +F1 OF A-7-6 SUBGROP IS > LL - 39 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
(MOD. SEV.I  AND CAN 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 COMPACTNESS OR PENETRATION RECISTENCE | COMPRESEIVE STRENGTH ROADWAY EMBANKMENT (RE) 23925 pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY I LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED 3
GENERALLY . e SOIL SYMBOL Qm o TEST BORING O SLope INoica 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.
GRANULAR MEDIUM DENSE 10 T0 30 N/A ARTIFICIAL FILL @F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 10 50 Trn ROADWAY EMBaNMENT (D) AUGER BORING & =& VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 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 = w— [NFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 10 8.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES.) SOIL - SOIL FORMED [N PLACE BY THE WEATHERING OF ROCK.
ag.TrE-:[;tv Msmgrwinrr ; Ttoo 185 0.? TTOO 2!.0 =777=/7= 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 (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MaTERIaL BLL g1 jm2 A PlEzovETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
ol % e wTrpe? ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RN AND EXPRESSED 85 A PRRCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROk
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT Z UNCLASSIFIED EXCAVATION - 5] UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 <] UNSUITABLE WASTE 4 ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
. . - . - - . USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
SHALLOW <] UNCLASSIFIED EXCAVATION THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE ST cLay UNDERCUT R\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR COB) R SAND SAND oL P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC 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 CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr _ pj ATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE 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.
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY EPT \;o?;N:grlfo PENETRATION TEST :SP' 'QSE"EELL'? gs- B::fn SPOON PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
d . - - g - LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE | F - FINE oL, SILT, SILTY o - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T P AT e A e con o
w1 vouo LMt F0SS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOL ID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BORING EB2-B, N: 659930, E: 814I7I
Pp L L pLasTic LiMiT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
- MOIST - M) SOLID:; AT OR NEAR OPTIMUM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT WIDE 370 10 FEET THICKLY BEDDED L5 - 4 FEET ELEVATION: 2653.00 FEET
OM - OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 ' NOTES:
[] cMe-asc [] cuav arts automatic [ MaNuAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
R R REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - .03 FEET -
oRY - @ REQUIRES ADDITIONAL Wart s (] & cotivunus FLicar auce — THICKLY LAMINATE 08 - 003 FE FIAD - FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY [] s HoLLow sucers [Je [ TNDURATION
PLASTICITY INDEX (D DRY STRENGTH CME-550 [ wero Facen Fincer BiTs X a FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW [] runc.-carsIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT VANE SHEAR TEST casivs [] wr eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODE"ATFF": TP'-AST": "::2: " MEDIUM [] Post HoLE Diccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH PORTABLE HOIST [] wicone TSTEEL TEETH | [ aucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
CME-T50 D - D SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT [] vane seear TeST SHARP HAMMER BLOWS REGUIRED T0 BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. . :
3 /o HOLLOW AUGERS J EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically 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) 8 - i 3 AS FLYSCH (Marinos. P and Hoek E., 2000)
: ; : :
0 c o
From the lithology, structure and surface o« a o« " “« a From a description of the lithology, structure and 0 ) $&
conditions of the discontinuities, estimate 3 » 2 20 ac surface conditions (particularly of the bedding - o 295 c 9c
the average value of GSI. Do not try to 0 0 c = planes), choose a box 1n the chart. Locate the = " o o = E= _&JL._E
be %go precise. Ou.iotmg ah range from h3>3 2 5 o 8:,. 9 position 1n the box that corresponds to the condition o o 0 0 2 So © 5~
[E%I . 3}:_)3 T‘O'_”te 'jtﬁatlst?’mlc ‘:t?ln Sc‘jt@tlﬂg t at 5 < e T 5 of the discontinuities and estimate the average value § C e o S_C% w7 N
- oo. Note tha e La0.S Coes no < - o ¢ €0 of GSI from the contours. Do not attempt to be too a h 0 a2 8w 200
apply to structurally controlled failures. Fs) o 5 el 5 0 ; - 7 r 0 i 025 5 0
Where weok plenar structural plenes are o 0 ps 9. 09 | Precise. uoting & range from to 1s more L oo S : 2 6 2% 058
present 1n an unfavorable orientation = [0 0 = 0% xC realistic than giving GSI = 35. Note that the c 39 = 0 o0 2s5c
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present. When working with rocks 1n the oo 1 go Q0 S o r roundwater W r = c 8« L £ 009 -,
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the right may be made for wet conditions. % ©¢ <8 So 0 g‘ & oa poor and very poor conditions. Water pressure does %E’% 5) © g ' o 10 "o EGEJ a -2
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STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intoct /
A, /hick bedlded, very blocky sondstone
rock SpiCIITIeI:\S{OF ma;sllve in d /90 N/A N/A \_N 7he effect of pelitic coetings on the bedding 70
sltu rock wit ew wiaely space plones 1s miumized by the confinement of A
discontinuities ﬁ 4 N the rock moss, In shollow tunnels or slopes
these bedding planes moy couse structurally
ﬁ 80 L/ N controlled instobility 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin X 70
of cubical blocks formed by three S
Intersecting discontinuity sets i B. Sonc- :,7;.;3-'4 C. Sonc- D. 51/¢stone ] E. weok 50
60 stone mith [P0 stone ond or silty shale | s1/ts tone
o thin inter- }’///////'/I_ s1/tstore with send- Y or cloyey B C D E
Joyers of "'{//é% 1 similor stone Joyers ] shole with
VERY BLOCKY - 1interlocked, O si/tstone ?%ﬁ emounts sands tone
partially disturbed mass with =z 50 LY 2K A [oyers 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
1
o A\ 2 /
B Ll 40 C.D.E,ond G - moy be more or = | F. Zectorucally derormea
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but 7, Ly folded/foul, 30
folded h 1 block = intensively folded/Taulted,
. olded with angular OCKS = this does not change the strength. | sheared cloyey shole or siltstone F
M formed by many intersecting o Tectonic deformation, faulting and | with broken ond deformed
(] discontinuity sets. Persistence = 30 loss of continuity moves these | soncktone loyers forming on
[ of bedding planes or schistosity 7 J categories to F and H. 7 i s 20
<
/
ui
DISINTEGRATED - poorly inter- 5 /
locked, heaVllH broken rock mass g 20 37 G, Undisturbed silty { V| W. 7ectorucelly deformed silty
with mixture of anguler and B 2 A or cloyey shole with K )| or cloyey shole forming o
2 — A 10
rounded rock pleces —,://&.',A‘ X or without o Yew very %////_4/" chootic structure with pockets H
B thin sendstone loyers 7 //4’/ N of cloy. 7hin loyers of
—‘2///,( ﬁ/ i
7 %%,;{?A /////%"f,% sandstone are tronsformed
10 Bzl BT 4110 small rock preces,
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak schistosity or shear planes ——> Meoans deformation ofter tectonic disturbance
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GEOTECHNICAL BORING REPORT

SHEET 9

BORE LOG
WBS 50230.1.1 | TIP U-5839 | COUNTY HAYWOOD | GEOLOGIST Verdicchio, T.
SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD GROUND WTR (ft)
BORING NO. EB1-A STATION 22+60 OFFSET 6 ft RT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2,657.3 ft TOTAL DEPTH 17.5ft NORTHING 659,604 EASTING 814,182 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE SME2938 CME-750 84% 4/25/2019

| DRILL METHOD H.S. Augers

HAMMER TYPE  Autometic

DRILLER Gowan, S. L.

START DATE 06/05/19

COMP. DATE 06/05/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tf)v ELEV DE(E)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5f | 0.5ft | |0 25 % ® 199] | NO. [moi| G | ELev. DEPTH (ft
2660 |
T GROUND SURFACE 0.0
T LS ROADWAY EMBANKMENT
. 15
2655 (890818 4 o 1o | (PAVEMENT)
»esaal as i L STIFF, BROWN, SANDY SILT, TRACE
4 6 9 6 . .)15 D G
26513 6.0 W
2650 I 1 1 2 *’3 D
264884 85 - MEDIUM STIFF, RED AND BROWN
4 1 2 3 .. D '
1 &5_ ) SANDY SILT
4 S\
2645 I \
264381 135 R N 26438 __ __ __ ____ _________________ 135
i 6 8 10 .. 'b18 D MEDIUM DENSE, SILTY FINE TO COARSE
i NNNE SAND, SOME ROCK PIECES
2640 | 5 g3l 175 I o “] 26398 175
i 60/0.0 60/0.0 FILL BOULDER - BIOTITE GNEISS

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,639.8 ft ON A BOULDER (BIOTITE

GNEISS)
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GEOTECHNICAL BORING REPORT
BORE LOG

WBS 50230.1.1 | TIP U-5839 | coUNTY HAYWOOD | GEOLOGIST Patton, P.

SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD GROUND WTR (ft)
BORING NO. EB1-B STATION 23+84 OFFSET 55 ft RT ALIGNMENT _-L- 0HR. N/A
COLLARELEV. 2657.1 f TOTAL DEPTH 41.0 f NORTHING 659,729 EASTING 814,241 24HR.  FIAD
DRILL RIGHAMMER EFF./DATE SME8245 CME-55 90% 09/06/2018 | DRILL METHOD H.S. Augers HAMMERTYPE Autorratic

DRILLER Miller, R. T. START DATE 05/22/19 COMP. DATE 05/22/19 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH o 25 5 5 1m0 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft [ 0.5ft | 0.5ft ; ) ) NO. [/mol| G | eLev.a DEPTH (ft)
2660 |
T C 26571 GROUND SURFACE 0.
T T 25562 ROADWAY EMBANKMENT 08
2655 1 [ ‘E : (PAVEMENT)
oaE3ed 35 [ il MEDIUM STIFF, BROWN SANDY SILT
T 7 2 | 3 +5. v ICEE
I . Chit
2650 I [ Lt 28501 _______ 70|
T T N SOFT TO VERY SOFT, BROWN AND RED
26486+ 85 - B
L
T 13 +4 : w N SANDY CLAY
I o LN
2645 T | LN
26436+ 135 ,' cee t\—
i T T (el wIN
4 = -~ ‘—\_
2640 I =+ LN
26386+ 185 R IR I £ t\—
26375+ 196 [100/4 s e | 10028 N- 26375 _ __ ____ __ 19§
T 50/0.0 <o oo | - -6000 ||:4— FICL BOULDER - BIOTITE GNEISS
I S gh
2635 I t =
1 - - =N
4 - - L//_
T P HGS L I NN BN 256
2630 + r—- DA RESIDUAL
- } VERY SOFT, BROWN AND RED SANDY
T |- SILT
2627 5T 296 | R
i R
2625 I \ 5 _ o ________ 30
T N LOOSE, BROWN AND ORANGE SILTY
26236 335 : . 5 _\ FINE SAND
1 R
2620 T - 26201 _ _ _ _ _ _ _ _ _ _ __ _ _ _ __ 310
T WEATHERED ROCK
261863 388 Ll BIOTITE GNEISS
4 . { ]
2616171 410 100/0.9 | 41.0
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,616.1 ft ON CRYSTALLINE ROCK
(BIOTITE GNEISS)

NCDOT CORE SINGLE U5839_GEO_BRDG00184.GPJ NC_DOT.GDT 4/29/20

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 10

WBS 50230.1.1 |TIP U-5839 |COUNTY HAYWOOD |GEOLOGIST Patton, P.

SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD

BORING NO. EB1-B STATION 23+84 OFFSET 55 ftRT ALIGNMENT -L-

COLLARELEV. 2,657.1ft TOTAL DEPTH 41.0 ft NORTHING 659,729 EASTING 814,241

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

DRILL RIGHAMMER EFF/DATE SMES245 CME-55 90% 09/06/2018 DRILL METHOD H.S. Augers

HAMMER TYPE Automeatic

DRILLER Miller, R. T. START DATE 05/22/19 COMP. DATE 05/22/19 SURFACE WATER DEPTH N/A
CORE SIZE NQ TOTALRUN 10.0 ft
RUN DRILL RUN STRATA | |
E'(-f'f)v ELEV DE(%TH R(g)N RATE | REC [ RAD - REC TR0 | o DESCRIPTION AND REMARKS
() (Minfft) | o % ) % % | G| ELEV.(ft) DEPTH (ft)
2637.5 Begin Coring @ 19.6 ft
28375+ 196 | 5.0 |N=60/0.0| (4.5) | (3.6) 2,637.5 BOULDER - BIOTITE GNEISS- GRAY AND WHITE, SLIGHTLY 196
2635 T 1534 90% | 72% WEATHERED, HARD, CLOSE TO MOD. CLOSE FRACTURE SPACING
T 1:33
2,632.5+ 24.6 1:1%
T 5.0 1:36 | (0.7) | (0.7) 2,631.5 256
2630 T 0:05 | 14% | 14% RESIDUAL
-+ 0:30 VERY SOFT, BROWN AND RED SANDY SILT
T 0:10
2,627.5+ 29.6 0:20
T N=2
2625 T 268251 _ 320
__: LOOSE, BROWN AND ORANGE SILTY FINE SAND
+ N=10
2620 T
1 WEATHERED ROCK
1 IN=100/0.4 BIOTITE GNEISS
T 2,616.1 41.0
N=60/0.0 Boring Terminated with Standard Penetration Test Refusal at Elevation

2,616.1 ft ON CRYSTALLINE ROCK (BIOTITE GNEISS)




19.6’

EB1-B
BOX 1: 19.6—29.6 FEET

29.6’

24.6’

FEET

CORE PHOTOGRAPHS

SHEET 11

50230.1.1/U-5839
Bridge No. 184 over Southern Railroad
Haywood County, North Carolina



NCDOT BORE SINGLE U5839_GEO_BRDG00184.GPJ NC_DOT.GDT 4/29/20

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 50230.1.1 | TIP U-5839 | coUNTY HAYWOOD | GEOLOGIST B. Kebea

SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD GROUND WTR (ft
BORING NO. B1-A STATION 24+05 OFFSET 281tLT ALIGNMENT _-L- 0HR. N/A
COLLARELEV. 2632.2 f TOTAL DEPTH 53.9 f NORTHING 659,748 EASTING 814,157 24 HR. N/A

DRILL RIGHAMMER EFF./DATE SME8245 CME-55 90% 09/06/2018 | DRILL METHOD Mud Rotary w/ NQ Core HAMMERTYPE Autorratic

DRILLER Miller, R. T. START DATE 04/01/20 COMP. DATE 04/02/20 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH o 25 5 5 1m0 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ; ) ) NO. [/mol| G | eLev.a DEPTH (ft)
2635 |
2632217 00 | 26322 GROUND SURFACE 0.0]
ji 3 3 4 *; 1 T D P ARTIFICIAL FILL
2630 I [ 26207 MED. STIFF, BROWN SANDY SILT, TRACE 25
26287+ 35 - \ ROOTLETS —=2
T 1 2 1 PO M RESIDUAL
1 . SOFT, BROWN SANDY SILT, TRACE MICA
2625 I L
26237+ 85 l- - -
T 2 1 T lao - - - M
1 N - -
2620 T ) \'\ ) 2,620.2 12.0
S Y MED. DENSE, BROWN AND GRAY, SILTY
T 3 5 51 o R R FINE SAND, TRACE MICA, TRACE
261701 152 NN 2 A D P | M 2617.0 GRAVEL 15.2
1 60/0.0 T CRYSTALLINE ROCK
2615 41 BIOTITE GNEISS
4 e 2613.6 18.6
+ -F B RESIDUAL
1 b HARD, BROWN SANDY SILT
2610 1 o
1 1l
2607.74 245 L
1 6 | 14 | 30 :+44 D
2605 | ) g0 5t 277 e e |- 2,604.5 277
=+ 45 [55/0.3 - - - -106/0'8$ - WEATHERED ROCK
4 - - - BIOTITE GNEISS
2600 T Z
25987+ 33.5 C e + e 2,598.6 336
T 60/0.1 . .60/0.1 s CRYSTALLINE ROCK
T R ,’Jl/"\_ BIOTITE GNEISS
2595 I 'SR
I RS-1 a5
7/
-+ (V7 =
2590 I L
7
4 PN
4 4
2585 T ""/f'
— RS-2 g
1 =
2580 I am
T ;',5- 2,578.3 53.9
T B Boring Terminated at Elevation 2,578.3 ft IN
T [ CRYSTALLINE ROCK (BIOTITE GNEISS)
T r Topsail 0.2 ft

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 12

NCDOT CORE SINGLE U5839_GEO_BRDG00184.GPJ NC_DOT.GDT 4/29/20

WBS 50230.1.1 | TIP U-5839 | cCoUNTY HAYWOOD | GEOLOGIST B. Kebea
SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD GROUND WTR (ft)
BORING NO. B1-A STATION 24+05 OFFSET 28ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,632.2ft TOTAL DEPTH 53.9 ft NORTHING 659,748 EASTING 814,157 24 HR. N/A
DRILL RIGHAMMER EFF./DATE SVES245 CVE-55 90% 09/06/2018 DRILL METHOD Mud Rotary w/ NQ Core HAMMER TYPE  Automatic
DRILLER Miller, R. T. START DATE 04/01/20 COMP. DATE 04/02/20 SURFACE WATER DEPTH N/A
CORE SIZE NQ TOTAL RUN 28.7 ft
RUN DRILL RUN STRATA |
o | v PR R | Rate [RESTREP| SOE [Ras [ FeP | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % : % % | G| ELEV.(ft) DEPTH (ft)
2617 Begin Coring @ 15.2 ft
2BT7.0] 152 | 34 | 1:30/0.4 | (1.4) | (0.9) (1.4) [ (0.4) 3’:4_ CRYSTALLINE ROCK
2615 4 188 | 41% | 26% 4% | 12% i BIOTITE GNEISS- GRAY AND PINK, HARD TO V. HARD, SLI. TO MOD.
2,613.61 18.6 1130 7+ 26136 WEATHERED, V. CLOSE FRACTURE SPACING 186
- 50 | 145 |(0.0)] (0.0) e RESIDUAL
- 1:00 | 0% | 0% - HARD, BROWN SANDY SILT
wo| 10 i
2,608.61 23.6 1:15 L
] N=44 i
2605 -1 —2,604.5 27.7
. IN=100/0.4 WEATHERED ROCK
. WEATHERED ROCK - BIOTITE GNEISS
2600 ]
2,598.61 33.6 2.598.6 336
E 23 \=6g0.1f 2.1) [ (0.0) (18.3)[(10.6) = CRYSTALLINE ROCK
2,596.3T 35.9 190 | 91% | 0% 90% | 52% [ BIOTITE GNEISS- GRAY, WHITE, AND PINK, HARD TO V. HARD, V.
2595 ] 50 \1:15/0.3/ (5.0) | (3.7) = SLIGHTLY TO MOD. WEATHERED, V. CLOSE FRACTURE SPACING
2:30  [100%| 74% | RS-1 s
] %90 7
2,501.31 40.9 1R e
2590 ] 50 " 115 | (36) [ (0.0 L~
] ; :?g 72% | 0% ”fj
T 3:00 ”57
2,586.3T 45.9 2:30 o
2585 ] 50 | 145 [(50) [(45) ges &
] 1:45 | 100% | 90% s
] 2:00 5
7 1:45 s
2,581.37 50.9 145 "/;
2580 b 3.0 2:30 | (2.6) | (2.4) S
] 1:30 | 87% | 80% ”’7
2,578.3T 53.9 2:30 4 25783 53.9
Boring Terminated at Elevation 2,578.3 ft IN CRYSTALLINE ROCK
(BIOTITE GNEISS)
Topsoil 0.2 ft




B1-A

BOXES 1 & 2: 15.2 —-49.6 FEET

15.2°
33.5
35.9
40.9’
45.9
0 1

18.6’

40.9

49.6’

FEET

SHEET 13

CORE PHOTOGRAPHS 50230.1.1/U-5839

2.5

Bridge No. 184 over Southern Railroad
Haywood County, North Carolina

B1-A
BOX 3: 49.6—53.9 FEET

49.6’ 50.9
53.9’
0 1 2 2.5
FEET



NCDOT BORE SINGLE U5839_GEO_BRDG00184.GPJ NC_DOT.GDT 4/29/20

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 50230.1.1 | TIP U-5839 | coUNTY HAYWOOD | GEOLOGIST B. Kebea

SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD GROUND WTR (ft
BORING NO. B1-B STATION 24+46 OFFSET 5 ftRT ALIGNMENT _-L- 0HR. N/A
COLLARELEV. 2,626.8 f TOTAL DEPTH 336 ft NORTHING 659,791 EASTING 814,187 24 HR. N/A
DRILL RIGHAMMER EFF./DATE SME8245 CME-55 90% 09/06/2018 HAMMERTYPE Autorratic

|DR|LLNEI1-IOD Mud Rotary

DRILLER Miller, R. T. START DATE 04/07/20 COMP. DATE 04/07/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH s . o \/ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 2 0 7 190] | NO. | /wmol| G | ELev. DEPTH (ft)
2630 |
26068l 00 [ 2626.8 GROUND SURFACE 0.0
] 3 | 1 7 |+2 - W C RESIDUAL
2625 ;| 06243 SOFT, BROWN SILTY CLAY, TRACE MICA 25
262337 35 I i SOFT, BROWN SANDY SILT, TRACE MICA
1 2 1 1 *2 e
2620 ] | 2619.8 7.0
peaat 85 \ . LOOSE TO DENSE, BROWN, GRAY, AND
. I R .. WHITE SILTY SAND, TRACE MICA, TRACE
i 6. . GRAVEL
2615 N N
\
26133T 135 ) \ )
] 4 [ 5 [ 10 T e
4 A\
2610 ] \
260837 185 R LN
] 0 | 14 | 17 o s
i L
2605 ] N
2602.37 235 DR B
1 10 | 24 | 47 Sor
2600 ] 1 _ 27.0
i . : WEATHERED ROCK
259831 285 1 et C T BIOTITE GNEISS
4 - 100/0.9
2595 N o
33T 335 o l_ = 335
60/0.1 60/0.1 CRYSTALLINE ROCK
BIOTITE GNEISS

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,593.2 ft IN CRYSTALLINE ROCK
(BIOTITE GNEISS)

NCDOT BORE SINGLE U5839_GEO_BRDG00184.GPJ NC_DOT.GDT 4/29/20

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 14

WBS 50230.1.1 | TIP U-5839 | COUNTY HAYWOOD | GEOLOGIST B. Kebea

SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD GROUND WTR (ft)
BORING NO. B2-A STATION 24+96 OFFSET 21ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,634.2 TOTAL DEPTH 43.6 ft NORTHING 659,835 EASTING 814,153 24 HR. N/A

DRILL RIGHAMMER EFF./DATE SMES245 CME-55 90% 09/06/2018

| DRILL METHOD Mud Rotary

HAMMER TYPE  Autometic

DRILLER Miller, R. T. START DATE 04/08/20 COMP. DATE 04/08/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'('f'év ELEV DE(Z)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5f | 0.5ft | |0 25 % ® 199] | NO. [moi| G | ELev. DEPTH (ft
£ 263421 00 [2634.2 GROUND SURFACE 0.0
] 3 3 2 & . . M RESIDUAL
] N 26317 MED. STIFF, BLACK AND BROWN SANDY o«
o307l 35 ) .\ : 2 SILT, TRACE MICA —22
2630 - 71 9| 8 .7 M MED. DENSE TO DENSE, BLACK AND
i g BROWN SILTY FINE TO COARSE SAND,
] . /.7 . TRACE MICA, TRACE GRAVEL
26057) 85 S
2625 . — 15 1 & o "
] Y )
1 RN U
26207+ 135 A I N
2620 - 2 [ 21 | 31 \]Tsz M
] [
261574 185 -
2615 . 25 | 27 | 24 4., M
] e
] A
J
2610 7: 235 // ) )
2610 - 5 | 11| 9 !50' M
T ° L____________T 2,607.2 27.0
] T T T T T T T i WEATHERED ROCK
26057+ 285 . -
2605 ] 70070.4 100/0.4 - BIOTITE GNEISS
2600.7+ 33.5 =i
2600 3 8 | 36 [64/0.3 J
i - 100/1.3
25957+ 385
2595 31 |69/0.4 o
2590 7: 435 BT 2,590.7 43.5
- 60/0.1 60/0.1 CRYSTALLINE ROCK
BIOTITE GNEISS

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,590.6 ft IN CRYSTALLINE ROCK
(BIOTITE GNEISS)




NCDOT BORE SINGLE U5839_GEO_BRDG00184.GPJ NC_DOT.GDT 4/29/20

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 50230.1.1 | TIP U-5839 | coUNTY HAYWOOD | GEOLOGIST B. Kebea

SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD GROUND WTR (ft
BORING NO. B2-B STATION 25+14 OFFSET 10 ft RT ALIGNMENT _-L- 0HR. N/A
COLLARELEV. 2,635.3 f TOTAL DEPTH 68.5 ft NORTHING 659,859 EASTING 814,179 24 HR. N/A
DRILL RIGHAMMER EFF./DATE SME8245 CME-55 90% 09/06/2018 | DRILL METHOD Mud Rotary w/ NQ Core HAMMERTYPE Autorratic

DRILLER Miller, R. T. START DATE 04/03/20 COMP. DATE 04/06/20 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH s . o v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 2 0 7 190] | NO. | /wmol| G | ELev. DEPTH (ft)
2640 |
2635 | 2.6353T 00 i L 26353 GROUND SURFACE 0.0
=+ 3 2 [ 3 - v = RESIDUAL
T 3 - MED. STIFF TO STIFF, BROWN AND
oeatal 35 10 r WHITE SANDY SILT, TRACE MICA, TRACE
T 2 3 4 _‘ M | GRAVEL
2630 1 87 I
1
I o i
262681 85 5 . Ao B
T 3 i
2625 I b M o
-+ .l - -
26218+ 135 > 5 7y I PR |
2620 I *6' M o
T N i
4 - \ - .
2616 8-+ 185 3 = 5 - \ - L
2615 I . I M -
1 L |
I L i
261184+ 235 5 ) 5 - | - |
2610 I L ey M r
1
T - ' T I~ 2,608.3 27.0
b eonal on s T F MED. DENSE, BROWN AND WHITE, SILTY
5T 3 st - SAND, TRACE MICA, TRACE GRAVEL
2605 1 K M B
T 1
T v
26018+ 335 5 5 5 \ -
2600 I bt M
T
T - |_'_____________1 2598.3 37.0
T B S WEATHERED ROCK
2308 B 03 T v BIOTITE GNEISS
2595 1 100/0.8 ¥y
1 Lo v,
26918+ 435 BRSPS § E;/ 2,591.8 43.5
T 60/0.0 . le000 _ CRYSTALLINE ROCK
2590 T A BIOTITE GNEISS
4 II/// o
2586.81 485 S50 eiio® V-’/j L
. . - . 0 \ = -
2585 I a5
7
4 = N
I 2l
- Y =’ -
2580 T V',/f'
—_—— ] \ = —
T r’/'f i
\~,
2575 I 1
- ] = -
4 4
2570 T ﬁ‘/f'
4 =
1 PET o566 68.5
+ - Boring Terminated at Elevation 2,566.8 ft IN
4 L CRYSTALLINE ROCK (BIOTITE GNEISS)

NCDOT CORE SINGLE U5839_GEO_BRDG00184.GPJ NC_DOT.GDT 4/29/20

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 15

WBS 50230.1.1 | TIP U-5839 | cCoUNTY HAYWOOD | GEOLOGIST B. Kebea

SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD

BORING NO. B2-B STATION 25+14 OFFSET 10ftRT ALIGNMENT -L-

COLLARELEV. 2,635.3ft TOTAL DEPTH 68.5 ft NORTHING 659,859 EASTING 814,179

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

DRILL RIGGHAMMER EFF./DATE SMES245 CVE-55 90% 09/06/2018 DRILL METHOD Mud Rotary w/ NQ Core

HAMMER TYPE Automeatic

DRILLER Miller, R. T. START DATE 04/03/20 COMP. DATE 04/06/20 SURFACE WATER DEPTH N/A
CORE SIZE NQ TOTAL RUN 23.4 ft
RUN DRILL RUN STRATA | L
E'(-f'f)v ELEV DE(%TH R(%N RATE | REC [ RAD - REC TR0 | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % : % % | G| ELEV.(ft) DEPTH (ft)
2591.8) Begin Coring @ 43.5 ft
259781 435 | 34 | 145 | (0.0)] (0.0) (18.7)] (6.2 3’:4 25918 CRYSTALLINE ROCK 435
2590 4 0:30 | 0% | 0% 75% | 25% [ BIOTITE GNEISS- GRAY AND WHITE, SOFT TO VERY HARD, SLI. TO
2.588.41 46.9 0:30 7 SEVERELY WEATHERED, V. CLOSE FRACTURE SPACING
I 1:00/0.4 o~
2,586.8] 48.5 =
= 12
2585 | 2,585.1T s0.2 | 7 [N=p900) (11) ) (0.0) ay
5.0 \2:30/0.7 N— i,
T 315 | (5.0 [ (1.7) C~
T 330 |100% | 34% 7
1 2'00 2
2580 | 2,580.17 55.2 £38 7
1 2.2 2:45 | (1.6) | (0.0) o
2,577.9] 57.4 245 | 73% | 0% 7
j 34 % (34) | (14) ’u’/'f
i :15/08 | 100% | 41% >
2575 ] 5 574.51 60.8 _L%& m’l/'f
] 50 \L @9 | (1.5 o
1 390 | 98% | 30% ”fj
] 34 =
N 7
2570 5 569.54- 65.8 530 [~
. 27 [T3007 [ @D [(19) 7
4 : 0, 0, )
2566.81 68.5 Soo | 100%[ 59% Vus 2,566.8 68.5

(BIOTITE GNEISS)

Boring Terminated at Elevation 2,566.8 ft IN CRYSTALLINE ROCK




48.5

59.6’

B2-B
BOXES 1 & 2: 48.5 - 68.5 FEET

50.2’

55.2

57.4

60.8’

65.8’

68.5’

FEET

59.6’

CORE PHOTOGRAPHS

2.5

SHEET 16

50230.1.1/U-5839
Bridge No. 184 over Southern Railroad
Haywood County, North Carolina



NCDOT BORE SINGLE U5839_GEO_BRDG00184.GPJ NC_DOT.GDT 4/29/20

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 50230.1.1 | TIP U-5839 | coUNTY HAYWOOD | GEOLOGIST Patton, P.

SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD GROUND WTR (ft
BORING NO. EB2-A STATION 25+81 OFFSET 21 ftLT ALIGNMENT _-L- 0HR. 31.8
COLLARELEV. 2,652.0 ft TOTAL DEPTH 58.7 ft NORTHING 659,914 EASTING 814,130 24HR.  FIAD
DRILL RIGHAMMER EFF./DATE SME8245 CME-55 90% 09/06/2018 HAMMERTYPE Autorratic

DRILL METHOD H.S. Augers
|

START DATE 05/16/19

COMP. DATE 05/16/19

DRILLER Miller, R. T.

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH s . o v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 2 0 7 190] | NO. | /wmol| G | ELev. DEPTH (ft)
2655 |
T GROUND SURFACE 0.0
2651.0] 1.0 T LI ROADWAY EMBANKMENT 1.0
2650 T 6 | 10 | 12 _+ﬂ2 ML (PAVEMENT)
564841 38 o L MEDIUM DENSE, BROWN SILTY SAND 30
T 3 3 7 o M - RESIDUAL
T N\ N MEDIUM STIFF, RED AND BROWN SANDY
2645 I N N 2es0 oY g
1 ). - LOOSE TO MED. DENSE ,BROWN AND
264347 86 S RED SILTY SAND
2 5 8 &
I 1
2640 1 ]
263847 136 e
T T 3|4 Y
2635 1 l, )
26334T 186 -
T 7 7 5 ‘&
I L
2630 I l [ 26%00 _ 20
2a084F 238 - - MEDIUM STIFF, BROWN, SANDY SILT
+ 3 7 7 -+é -
2625 T 1 26250  _ _ o210
26234T 286 Ao LOOSE, BROWN, SILTY SAND
+ 33 | 4 + .
4 97 .
2620 I 1 A - 7Y |
6184 336 { .. MEDIUM STIFF, BROWN, SANDY SILT
T 1 2 3 ¢
2615 I - 26150 g
1
261341 386 [ LOOSE TO MED. I%iNNSDE BROWN, SILTY
+ 2 3 2 -
4 [ TR
1 N
2610 I N
<
26084T 436 Y
+ 5 | 15 | 12 S e
I T
2605 1 |
26034 486 5 | EEEEE B
i bl
2600 T R S 26000  _ _ o =9
< WEATHERED ROCK
259847 536 e TS
T 00703 I e I I BIOTITE GNEISS
2595 I T
25934 586 s l_ 58.6
== 60/0.1 60/0.1 CRYSTALLINE ROCK
T B BIOTITE GNEISS
T r Boring Terminated with Standard
1 | Penetration Test Refusal at Elevation
4 | 2,593.3 ft ON CRYSTALLINE ROCK
4 L (BIOTITE GNEISS)

NCDOT BORE SINGLE U5839_GEO_BRDG00184.GPJ NC_DOT.GDT 4/29/20

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 17

WBS 50230.1.1 | TIP U-5839 | COUNTY HAYWOOD | GEOLOGIST Patton, P.
SITE DESCRIPTION BRIDGE NO. 184 ON US 276 OVER BR SOUTHERN RAILROAD GROUND WTR (ft)
BORING NO. EB2-B STATION 25+82 OFFSET 23ftRT ALIGNMENT -L- 0 HR. 35.0
COLLARELEV. 2,653.0 ft TOTAL DEPTH 56.6 ft NORTHING 659,930 EASTING 814,171 24 HR. FIAD
DRILL RIGHAMMER EFF./DATE SVES245 CVE-55 90% 09/06/2018 | DRILLMETHOD HS. Augers HAMMER TYPE  Autormatic
DRILLER Miller, R. T. START DATE 05/15/19 COMP. DATE 05/15/19 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'('f'év ELEV DE(Z)TH v 0 SOIL AND ROCK DESCRIPTION
(t) 0.5ft | 0.5ft | 0.5ft | |0 2 % ® 199] | NO. [moi| G | ELev. DEPTH (ft)
2655 |
T [ 2653.0 GROUND SURFACE 0.0
265201 10 T (Il 26520 ROADWAY EMBANKMENT 10
T 5 7 | 7 o }1 N Yz (PAVEMENT) /
%0 ppanap a5 (426500, "WEDIUM DENSE, BROWN SILTY SAND _,— 22
+ 2 [ 4| 4 "8 - - ss50| M Y MEDIUM STIFF, BROWN AND GRAY,
T T L:— MOD. PLASTIC SILTY CLAY
T II'I o [Ny 2060 _ _ _ _____________ 79
P71 R ' t COOSE, BROWN SILTY SAND
i 2l e L
1 t_; |- L 2,641.0 12.0
2640 [ | : RESIDUAL
28305 A3S e L e LOOSE TO MEDIUM DENSE, BROWN AND
1 Sl ,‘_29_ o D WHITE SILTY SAND
-+ - e . /./ - e e .
2635 | ) qaa 5t 185 /
i S| e M
1 ke
2630 262951 235 "
i N R R T M
I ) \\ .
2625 | 5 qon 5t 285 A
:: 3 6 10 ?16 M
1 N 260 _ __ ______________ 320
2620, o 1., ! MEDIUM STIFF TO §."'I:I_II_=F BROWN SANDY
i AT #ne M
I A
2615 2614571 385 ’/
i RN w
I AN [OOSE, BROWN SILTY SAND
2610 2609571 435 \
i 28] e M
1 f . 26080  _ __ ____ _____ ___ __ 40
2605 [ MEDIUN STIFF, BROWN AND GRAY
o i i - - R SANDY SILT
1 *% M
4 R
1 R P 28010 520
2600 [ \ MEDIUM DENSE, BROWN AND GRAY
25095835 | | L s Iy SILTY SAND
-+ .l -
25064T 566 il M 2,596.4 56.6
T 60/0.0 60/0.0 F Boring Terminated with Standard
T — Penetration Test Refusal at Elevation
T - 2,596.4 ft ON CRYSTALLINE ROCK
1 C (BIOTITE GNEISS)




Form No. TR-T88
Revision No. 0

Particle Size Analysis of Soils

A

Revision Date: 8/28/17 AASHTO T88 as Modified by NCDOT ' l —
S&ME, Inc. Charlotte: 9751 Southern Pine Blvd., Charlotte, NC 28273

Project #: 1305-16-028 Phase 03 Report Date: 8/2/19
Project Name: Russ Ave.-US 276 from US 23/74 to US 23 Bus. Test Date(s): 7/23-8/2/19
State Project #: 50230.1.1 F.A. Project No: N/A TIP NO: U-5839
Client Name: Calyx
Address: 6750 Tryon Road, Cary, NC 27518
Boring #: EB2-B1 Sample #:  SS-50 Sample Date: 5/2019
Station #: 25+82 Offset: 21'RT Depth (ft): 3.5-5.0

Sample Description:

=

RED AND GRAY SILTY CLAY A-7-6 (14)

1.5" 1"3/4" 1/2'3/8"  #4 #10 #20  #40 #60 #100 #200 #270
100% e et o
90% N
80%
\
Ny
70% Ny
o0
E 60% ™
g N
S B
§ 50% S|
£ 40%
30%
20%
10%
0% Hl= -
100 10 1 0.1 0.01 0.001
\ Particle Size (mm) Y
As Defined by NCDOT Fine Sand < 025 mmand > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm
Coarse Sand < 2.00 mm and >0.25 mm Clav < 0.005 mm
Maximum Particle Size #4 Coarse Sand 15% Silt 21%
Gravel 2% Fine Sand 15% Clay 47%
Apparent Relative Density ND Moisture Content 29.7% % Passing #200 70.8%
Liquid Limit 45 Plastic Limit 24 Plastic Index 21
Soil Mortar (-#10 Sieve)
Coarse Sand 15% Fine Sand 16% Silt 22% Clay 48%
Description of Sand & Gravel Particles: Rounded O Angular
Hard & Durable Soft O Weathered & Friable O

References / Comments / Deviations: ND=Not Determined. NI: No Information Provided

Karen Warner NCDOT 118-06-0305 Lab Technicican 8/6/2019

Technician Name Certification No. Position Date

Joey Daily, P.E. Project Manager 8/6/2019
Technical Responsibility Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc.

3201 Spring Forest Road
Raleigh, NC 27616

SHEET 18

EB2-B1 SS-50 (3.5-5.0) Classification.xlsx



S&ME, Inc. - Corporate

Form No. TR-43-D7012C-02

Revision No. : 0

Revision Date: 08/22/18

UNCONFINED COMPRESSION
(ASTM D7012 Method C)

S&ME, Inc. - Knoxville 1413 Topside Road, Louisville, TN 37777

Project Name: NCDOT Division 14, Project U-5839

Project Number: 1305-16-028

Report Date: April 17, 2002

Reviewed By: N. Randy Rainwater

Boring No Sample Depth Dimensions, in. Shape | Area | Unit Weight Loadi_ng Rate | Maximum Stren_gth Moisture
' No. (ft) Length |Diameter|(See Key)| (in? (Ibs/ft) (psi/sec) Load (lbs) (psi) (%)
B1-A RS-1 36.9 4.42 1.99 A 3.11 190.4 99 72,097 23,182 0.1
B1-A RS-2 46.5 4.05 1.98 B 3.08 187.6 81 38,614 12,537 0.1

NOTES: Effective (as received) unit weight as determined by RTH 109-93.

Loading rates were selected to target reaching failure between 2 and 15 minutes.

Test results for specimens not meeting the requirements of ASTM D4543-19 may differ from a test specimen that meets the requirements of ASTM D4543.

ASTM D4543-19 Standard Practice for Preparing Rock Core as Cylindrical Test Specimens and Verifying Conformance to Dimensional and Shape Tolerance Section 1.2 - "Rock is a complex engineering material that
can vary greatly as a function of lithology, stress history, weathering, moisture content and chemistry, and other natural geologic processes. As such, it is not always possible to obtain or prepare rock core specimens
that satisfy the desirable tolerances given in this practice. Most commonly, this situation presents itself with weaker, more porous, and poorly cemented rock types and rock types containing significant or weak (or both)
structural features. For rock types which are difficult to prepare, all reasonable efforts shall be made to prepare a specimen in accordance with this practice and for the intended test procedure. However, when it has
been determined by trial and error that this is not possible, prepare the rock specimen to the closest tolerances practicable and consider this to be the best effort and report it as such and if allowable or necessary for

the intended test, capping the ends of the specimen as discussed in this practice is permitted.”

SHAPE KEY

A Test specimen measurements met the desired shape tolerances of ASTM D4543-19 (side straightness, end flatness & parallelism, and end perpendicularity to axis)

B Test specimen measurements met the desired shape tolerances of ASTM D4543-19 for end flatness & parallelism, and end perpendicularity to axis. Specimen did not meet the desired tolerance for side

straightness. Specimen prepared to closest tolerances practicable.

C Test specimen measurements met the desired shape tolerances of ASTM D4543-19 for end flatness & parallelism. Specimen did not meet the desired tolerances for side straightness and end

perpendicularity to axis. Specimen prepared to closest tolerances practicable.

D Test specimen measurements met the desired shape tolerances of ASTM D4543-19 for end flatness. Specimen did not meet the desired tolerances for side straightness, parallelism and end

perpendicularity to axis. Specimen prepared to closest tolerances practicable.

E Test specimen measurements met the desired shape tolerances of ASTM D4543-19 for end flatness and end perpendicularity to axis. Specimen did not meet the desired tolerance for side

straightness and parallelism. Specimen prepared to closest tolerances practicable.

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

3201 Spring Forest Road
Raleigh, NC 27616

SHEET 19

Rock Core Workbook.xls

Pagelof 1



PREPARING ROCK CORE AS CYLINDRICAL TEST SPECIMENS AND VERIFYING
CONFORMANCE TO DIMENSIONAL AND SHAPE TOLERANCES
(ASTM D4543)

1413 Topside Road, Louisville, TN 37777
Project: NCDOT Division 14, Project 5839 Diameter (in): 1.99 Date: 4/15/2020
Project No.: 1305-16-028 Length (in): 4.42 Tested by: Tori Igoe
Boring Id: B1-A Unit Weight (pcf): 190.4 Reviewed by: Ben Painter
Sample No.: RS-1 Moisture Content (%): 0.1

36.9

Deviation From Straightness (Procedure S1)

Is the maximum gap < 0.02 in.? YES Straightness Tolerance Met? YES
End Flatness and Parallelism Readings (Procedure FP1)
Position End 1 End 1(90) End 2 End 2(90) 0.0040 End 1 Diameter 1 y = 0.0016x + 0.0001
-7/8 -0.0014 -0.0040 -0.0025 -0.0010 © 00030
- 6/8 -0.0012 -0.0036 -0.0021 -0.0009 E 8.0020 ot
' —
- 5/8 -0.0008 -0.0032 -0.0016 -0.0006 x -~ 90000 e
o £ : —
- 4/8 -0.0007 -0.0026 -0.0014 -0.0005 g 50020
-3/8 -0.0005 -0.0020 -0.0010 -0.0004 2 00040 ‘ ‘ ‘ ‘ ‘ ‘ ‘
_2I8 -0.0004 -0.0010 -0.0007 -0.0002 a -1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
-1/8 -0.0001 -0.0004 -0.0004 -0.0001 Diameter (in)
0 0.0000 0.0000 0.0000 0.0000
1/8 0.0002 0.0001 0.0001 0.0002 00040 End 1 Diameter 2 y = 0.0043x - 0.0003
2/8 0.0005 0.0005 0.0002 0.0003 @ 00030 -
3/8 0.0006 0.0011 0.0007 0.0006 5 30020 e
[ o
4/8 0.0009 0.0017 0.0008 0.0008 x 90000 =t
o £ . /
5/8 0.0011 0.0024 0.0013 0.0009 g 39020 —
o 0 —0!
6/8 0.0013 0.0031 0.0017 0.0010 =  "0.0040 - ‘ ‘ ‘ ‘ ‘ ‘
7/8 0.0015 0.0036 0.0023 0.0011 a -1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

Diameter (in)

Flatness is met when the difference at any point between a smooth curve

drawn through points and a visual best fit line is £0.001 in. 8-8838
0.0020 -
0.0010 /
o508 e

n e

-0.0020 —

-0.0030
-0.0040 ‘ : : : ; ; ;
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

End 2 Diameter 1 y = 0.0025x - 0.0002

Flatness Tolerance Met? YES

Dial Gage Reading
(in)

Diameter (in)

End 2 Diameter 2 y = 0.0012x + 0.0001

0.0040
0.0030
0.0020
0.0010 o a———t
0.0000

-0.0010 {—e—a=2="

-0.0020
-0.0030
-0.0040 :

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

opposing ends is < 0.25°. i
Parrallelism Diameter 1 1
End1l:  Slope of Best Fit Line: 0.00162 [ Diameter (in)
- —

Dial Gage Reading
(in)

Angle of Best Fit Line: 009266 T T
End 2: Slope of Best Fit Line: 0.00249 1Perpendicularity (Procedure P1) is met when the difference between
Angle of Best Fit Line: 0.14258 |max and min readings along each line divided by the diameter is
Max Angular Difference: -0.05 i5 0.0043.
1
Parrallelism Diameter 2 ! Difference Divide by Meets
End 1: Slope of Best Fit Line: 0.00433 | b/w max & min Diameter Tolerance
Angle of Best Fit Line: 0.24785 ! End 1 Diam 1 0.0029 0.0015 YES
End 2: Slope of Best Fit Line: 0.00123 ! End 1 Diam 2 0.0076 0.0038 YES
Angle of Best Fit Line: 0.07056 | End 2 Diam 1 0.0048 0.0024 YES
Max Angular Difference: 0.18 i End 2 Diam 2 0.0021 0.0011 YES
Parallelism Tolerance Met? YES i Perpendicularity Tolerance Met? YES

PREPARING ROCK CORE AS CYLINDRICAL TEST SPECIMENS AND VERIFYING
CONFORMANCE TO DIMENSIONAL AND SHAPE TOLERANCES SHEET 20
(ASTM D4543)

1413 Topside Road, Louisville, TN 37777
Project: NCDOT Division 14, Project 5839 Diameter (in): 1.98 Date: 4/15/2020
Project No.: 1305-16-028 Length (in):  4.05 Tested by: Tori Igoe
B1-A Unit Weight (pcf): 187.6 Reviewed by: Ben Painter
RS-2 Moisture Content (%): 0.1

46.5

Deviation From Straightness (Procedure S1)

Is the maximum gap < 0.02 in.? NO Straightness Tolerance Met? NO
End Flatness and Parallelism Readings (Procedure FP1)
Position End 1 End 1(90) End 2 End 2(90) 0.0040 End 1 Diameter 1 y = 0.0002x - 0.0001
-7/8 -0.0003 -0.0013 0.0026 -0.0027 @ (0030
- 6/8 -0.0003 -0.0009 0.0022 -0.0021 3 8.0020
- 5/8 -0.0003 -0.0006 0.0018 -0.0020 C~ 59050 | . * —
- 4/8 -0.0001 -0.0004 0.0014 -0.0016 g 50020
- 3/8 0.0000 -0.0004 0.0011 -0.0011 % -0.0040 T T T T T T T
/8 0.0000 0.0002 0.0007 0.0006 a -1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
-1/8 0.0000 0.0000 0.0002 -0.0005 Diameter (in)
0 0.0000 0.0000 0.0000 0.0000
1/8 0.0000 0.0001 -0.0002 0.0002 0.0040 End 1 Diameter 2 y = 0.00115x - 0.00001
2/8 0.0000 0.0001 -0.0006 0.0005 = 0.0030
3/8 0.0000 0.0004 -0.0010 0.0007 5 30020 .
] Py
4/8 0.0000 0.0005 -0.0015 0.0010 N (o E——
o £ . 2o
5/8 0.0000 0.0007 -0.0019 0.0014 §V 90020
6/8 0.0000 0.0008 -0.0025 0.0019 <  "0.0040 ‘ ‘ ‘ ‘ ‘ ‘ ‘
78 0.0001 0.0011 70.0030 0.0022 a -1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
Diameter (in)
Flatness is met When the dlffgrence at any ;.Jom.t between a smooth curve End 2 Diameter 1 y = -0.00305x - 0.00005
drawn through points and a visual best fit line is £0.001 in. . 8-8838
S 00020 \
5 0.0010 —~—
x . 0.0000 ——
o £ -0.0010 ~——
Flatness Tolerance Met? YES 2= -0.0020 ~—
&  -0.0030 3
= -0.0040 ‘ ‘ : : ‘ ‘ ‘
a -1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
Diameter (in)
0.0040 End 2 Diameter 2 y = 0.0027x - 0.0002
£ ga —
g ——
e R — — S 00010 e e
Parallelism is met when the angular difference between best fit lines on | = :8-88%8 "
opposing ends is < 0.25°. i % -0.0040 ‘ ‘ ‘ ‘ ‘ ‘ .
Parrallelism Diameter 1 . a -1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
End1l:  Slope of Best Fit Line: 0.00019 [ Diameter (in)
——
Angle of Best Fit Line: 0.01069
End 2: Slope of Best Fit Line: -0.00305 1Perpendicularity (Procedure P1) is met when the difference between
Angle of Best Fit Line: -0.17483 |max and min readings along each line divided by the diameter is
Max Angular Difference: 0.19 i5 0.0043.
1
Parrallelism Diameter 2 ! Difference Divide by Meets
End 1: Slope of Best Fit Line: 0.00115 | b/w max & min Diameter Tolerance
Angle of Best Fit Line: 0.06581 1 End 1 Diam 1 0.0004 0.0002 YES
End 2: Slope of Best Fit Line: 0.00269 ! End 1 Diam 2 0.0024 0.0012 YES
Angle of Best Fit Line: 0.15388 | End 2 Diam 1 0.0056 0.0028 YES
Max Angular Difference: -0.09 i End 2 Diam 2 0.0049 0.0025 YES
Parallelism Tolerance Met? ES i Perpendicularity Tolerance Met? YES




SHEET 21

50230.1.1/U-5839
Bridge No. 184 over Southern Railroad
Haywood County, North Carolina

ROCK BREAK PHOTOGRAPHS
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Sample | B1-A, RS-1(36.9)
Remarks | Unconfined Compressive Strength of Rock Core Specimen Before/After (ASTM D7012 Method C)
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Sample | B1-A, RS-2 (46.5)
Remarks | Unconfined Compressive Strength of Rock Core Specimen Before/After (ASTM D7012 Method C)

S&ME, Inc. | 9751 Southern Pine Boulevard | Charlotte, NC 28273 | p 704.523.4726 | www.smeinc.com



SHEET 22

50230.1.1/U-5839
Bridge No. 184 over Southern Railroad
Haywood County, North Carolina

SITE PHOTOGRAPH

Bridge No. 184 on -L- (US 276) over Blue Ridge Southern Railroad
Looking North Toward End Bent 2

S&ME, Inc. | 9751 Southern Pine Boulevard | Charlotte, NC 28273 | p 704.523.4726 | www.smeinc.com
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