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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) 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 (N-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME 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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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-2566BA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOL[DATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

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

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NON-COASTAL PLAIN MATERIAL.,

THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEOUS - APPLIED TD ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

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

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ———————— S — ROCK (WR) 100 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 MINERALOGICAL COMPOSITION FINE 70 COARSE GRAIN IGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357, PASSING *2001 (> 357 PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. R yeTeLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
RO a3 | "2 a4 | a5 [ a6 [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN s
CLASS. 5] COMPRESSIBILITY o, LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
— SLIGHTLY COMPRESSIBLE LL < 31 —— ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
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 DIVIDED
L PASSING 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.
"o PERCENTAGE_OF MATERIAL P ——— SHELL BEDS.ETC.
: WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
';; ORGANIC MATERIAL B TR Y TR OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
prere TRACE OF ORGANIC MATTER 2 - 3% 3 -5 TRACE 1- 1o% HAMMER IF CRYSTALLINE. %: I-mmi LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 57 5 - 12% LITTLE 10 - 20% .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o\p pecrioN (ip AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 49 Mx| 41 M\ |40 Mx | 41 MN| 4@ Mx | 41 MN [40 Mx| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF 2 UL LON L AU
LITILE OR . " g
Pl 6 Mx | NP [10 Mx |18 Mx| 11 MN | 11 MN |10 MX |10 MX | 11 MN | 1LMN VODERATE HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [] [} [} aMx |8 Mx |12 Mx|16 Mx |NO Mx AMOUNTS OF msown.;c 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
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. Z WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING - ’ :
O masor | cRaveL, o | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sap | SND | GRAVEL AND SAND SoILS SoILS A 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
- S TR . e e TR SKTATED 20,08 weTE Bcann TR 00T CHNTOD R0 ] LTI A DL WO DBEOLICO SO S04 L fock s | T
45 SUBGRADE EXCELLENT TO GOOD IR TO POOR POOR UNSUITABLE O~ <PRING OR SeEP o ook LOw W U FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PLOF A-7-5 SUBGROP IS < LL - 30 :PI OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, AL FELDSPARS DULL —i?g‘;m" [FM.) - 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 g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  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 O NEsS OR PENETRATION RESISTENCE |  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  23°25  DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT#) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
sp1 (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED
GENERALLY VETOOLSOEOSE 4 <704 12 SOIL SYMBOL oPT OMT TEST BORING O ?k?ffi’l?'.ﬁﬁm" TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 10 30 A ARTIFICIAL FILL (F) OTHER VST pur CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ 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 ——— == [NFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 0 0.5 - TEST BORING VESTICES OF ORIGINAL ROCK FABRIC REMAIN. IF _TEST VIELD SPT N VALUES < 100 BPE | ResIpuAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 0.5 T0 1.0 =77=777= INFERRED ROCK LINE (O MONITORING WELL WiTH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY [N SMALL AND ROCK OUALITY DESIGNATION (RODI - A MEASLRE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 30 2704 v apet ALLUVIAL SOIL BOUNDARY A PIEZOMETER O~ sPT N-VALLE ALSO AN EXAMPLE
HARD > 30 >4 i INSTALLATION - RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT Z UNCLASSIFIED EXCAVATION - X UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF [GNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0075 0.053 UNSUITABLE WASTE T B ey o | wero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT CcLAY UNDERCUT DN\] ACCEPTABLE DEGRADABLE ROCK g
SAND SAND 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
(BLDR. (oB.) (GR.) (SL) L) . .
(CSE. SD.) (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 0.25 2.05 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  IN. 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 140 LB. HAMMER FALLING 3@ INCHES REGUIRED 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 4= DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 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 GUIDE FOR FIELD MOISTURE DESCRIPTION | gy . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
T SATURATED - JSUALLY LIOUID: VERY WET, USUALLY © - voID RaTIO SD. - SAND. SaNDY SS - SPLIT SPOON 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
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 oo Lovit FOSS. - FOSSILIFEROUS oLl - sLioATLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID; 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: See Note
®0p | | pLasTic LiMiT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
T ORILL UNITS: ADVANCING TOOLS: HAMMER TYPEs MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 2 . NOTES:
[ cme-asc [] ciaveirs automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED .03 - 0.16 FEET NUTES:
~ DRY - (O REQUIRES ADDITIONAL WATER TO D & CONTINLOUS FLIGHT AUGER VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 2.03 FEET »Collar elevations dervied using GeoPak and the TIN file
ATTAIN OPTIMUM MOISTURE D ME-55 CORE SIZE: THINLY LAMINATED < 0.008 FEET (R2566BA _Is_tin.tin)
PLASTICITY D 8"HOLLOW AUGERS D'B D'“ INDURATION *Cross sections were cut/drawn using GeoPak, the TIN file
PLASTICITY INDEX (D) DRY STRENGTH CME-550X [[] waro Face FinGer BITS X~ FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT.PRESSURE.ETC. | (R2566BA_Is_tin.tin), and the Microstation DGN file
—_— v — XINY___ (R-2566BA_2span bridge layout_20180824.dgn). The DGCN
- ; RUBBING WITH FINGER FREES NUMEROUS GRAINS:
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE i T ical A ile Fi £
SLIGHTLY PLASTIC 6-15 SLIGHT I:l VANE SHEAR TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. was supplied by NCDOT Geotechnical Asheville Field Office
MODERATELY PLASTIC 16-25 MEDIUM CASING W/ ADVANCER on October 25, 2018.
st R [] Post HoLe DicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] roresLe HoisT [] twicone STEEL TEET | [ p auckR BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
o o R ]
O g [] sounome aoo INDURATED DIFFICULT TO BREAK WITH HAMMER.
CORE BIT [ vene sHear TEST

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES
FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

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

PROJECT REFERENCE NO. SHEET NO.

R-2566BA 2A

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 - 3 3 AS FLYSCH (Marinos.P and Hoek E., 2000)
0 0 0 0
0 c 0 0 o
From the lithology, structure and surface “« 5 « R « o From a description of the lithology, structure and p . 88‘:
conditions of the discontinuities, estimate 5 ° 2 20 2c surface conditions (particularly of the bedding o ° - 8,%, coc
the average value of GSI. Do not try to o © c = planes), choose a box i1n the chart. Locate the 5 - 0 o = £ _8‘.._5
be too precise. Quoting 2 range from 33 9 5 ol o= D position 1n the box that corresponds to the condition 0 » o o ) 0 5~
to 37 1s more realistic thon stating that . < o . < of the discontinuities and estimate the average value € " 5 o o & w ?
GSI = 35. Note that the table does not 0] - o 0] O 0 o« o a5 nc®© L
c . < ¢ €0 of GSI from the contours. Do not attempt to be too = L X
apply to structurally controlled failures. ) o 5 D5 ) o e 0 o " 025 So
Where weak planar structural planes are 8 0 © S v 05 precise. Quoting a range from 33 to 37 1s more L o o = © 5 g =% 055
present 1n an unfavorable orientation = 0 0 z 09 zC realistic than giving GSI = 35. Note that the © c 3 8 = 0 o o g*= 8—5 c
with respect to the excavation face, 92} g S ¢ P Hoek-Brown criterion does not apply to structurally w D0 @ o 2 O <o n oo
these will dominate the rock mass 5 . o '_‘:nm _T:‘*,;g =3 controlled failures. Where unfavourably oriented 5 9 = o 85 P L c =23
behaviour. The shear strength of surfaces = 0 E 3o 98 o go continuous weak planar discontinuities are present, —wn?L © 5 7 E‘ © CE) i & -°
In rocks that ore prone to deterioration o C o °3 £ 9P £ these will dominate the behaviour of the rock mass. oy = 0 . £ 0 o " Ty
as a result of changes 1n moisture = o et o SPe 5.0 T f =3 \ < £ C - , 50
content will be reduced 1f water 1s o = < oL 03, 00 he streng*{;!h of some rock masses 1s reducel? by tl}e o5 ¢ 9 g 8 ° Z Q5 o
(&) a o o2 e) @ o esence o oundwater and this can be allowed fo o=2 0 ) 0 o
present. When working with rocks 1n the Q0 i gn 58—‘0 S or Er Lok I?'}"' W N r N N y F ; r Zc o & T (E_S ;”SWB o ¥
fair to very poor categories, a shift to L o 3 00 - LES o y a slight shift to the right in the columns tor tewr, 147 = o ¢ o I 2m;c | O 5%
the right may be made for wet conditions. b o 28 So 00Y R poor and very poor conditions. Water pressure does %% 0 © *5 ! 9 10 o EGE) a "3
Water preslsure 1s dealt with by effective L x 8 o @ 833 x $.c 0 S-: S.c not change the value of GSI and 1t 1s dealt with by L O 3 x 0 9 v x 4(4)45 o S-: _8_(:
stress analysis. ) w0 005 I ex oob wot using effective stress analysis. S8« (] o 5 I 0 O.-0¢ w 9%
%) > = o L wno Ln30 >0n3 E J "ot =S o o oz A wow | >0%
STRUCTURE DECREASING SURFACE QUALITY —= COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
rock specimens or massive 1n 90 A, /hick bedded, very blocky sandstone
P < h £ del d N/A N/A \_— N ke effect of pelrtic coatings on the bedding 70
s1tu roc wit éw widely space plones 1s miumized by the confinement of
discontinuities S P4 b the rock mass., In shallow tunnels or slopes A
these bedding plones moy couse structurally
a 80 L/ N controlled instobility. 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin ¥ 70
of cubical blocks formed by three 3
intersecting discontinuity sets o B. Sanc- C. Sand- . Si/tstone 7y 7] Eu Weok 50
w 60 [\ stone with stone and or silty shale "//,/;///é% si/tstone
o = \ Z| ¢hin inter- S| siltstone wrth send- ,/////)/// A o cloyey B C D E
layers of i similor stone layers %/'/"/ shale with
VERY BLOCKY - interlocked, (o] A\_,S//tstone omounts V% sands tone
partially disturbed mass with =z 50 loyers 40
multi-faceted anguler blocks 5 /
formed by 4 or more joint sets o /
—
g
- E 40 C,D,E, ond G - moy be more or I F. Zectonically oeformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but intensively folded/ Ffoulted, 30
folded with angular blocks =z this does not change the strength. sheared clayey shale or siltstone F
formed bl:| many 1ntersecting O Tectonic deformation, faulting and with broken ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these sandstone loyers forming an
of bedding plenes or schistosity a J cotegories to F ond H. almost chootic structure 20
<T
/
L
DISINTEGRATED - poorly 1nter- a /
locked, heaVIIH broken rock mass g 20 C. thalsturbed silty %/%7"’ H. Jectonically deformed silty
with mixture of aﬂgular and or cloyey shale with ?/,//// | or cloyey shole forming o 10
rounded rock pleces or without a Few very £ %////ﬂﬁ chootic structure with pockets H
thin sendstone layers %/{/; W /‘ of clay. Thin layers of”
VA ;//’%f %(//f sandstorne are transformed
10 I /00 small rock pl1eces,
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak SChlst031t|:| or shear planes — B> Means deformation after tectonic disturbance
DATE: 8-19-16




PROJECT REFERENCE NO. | SHEET NO.

R-2566BA 3

OSITE PIAN

80

FEET

‘a, 21+95.89
16217400

R-2566BA /
REVISED BRIDGE LAYOUT
82418 DBP pa

1@119’ 1@135

72" MBT

SKEW =120 DEG

RELATIVE TO PREVIOUSLY APPROVED BSR:
HOLD EBI

OFFSET DOWNSTREAM FACE OUT 12°

SHIFT BENT 7’ MIN. TO EX BENT (CL TO CA)




0 50 100 | PROJECT REFERENCE NO.| SHEET
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 e R-2566BA 4
FEET
VE = 51 PROFILE Centerline —-L—
EBI-C ; | ‘ | | |
§ § § § —|_— le3+l6 ‘ 3 | | EB2-C - EXISTING GROUND\y -
2,770 A 6|—T ,,,,,,, A O S A ,—,,,,—,,J|,65t55,,,,,; ,,,,,,,,,,,,,,,, =T ...2770.
i | i | iRS—ZI | | 47 LT | PR
‘ RDWY EMB. ]

GRAY -T AN,LOOSE TO MED.
- DENSE, SANDY GRA\/EL

ol

,,,,,
|

I
'%
I
i
A T Poo eooog] _ _ _ _ _ _ iy
— ©o 00,
o o o)
\\\\ | ‘ .
%0 o o o ° ©°
~ AN\ 0°0°0%00°0°0%0 g°0lg%0 o

ES

9720718

4 LT / | |
A / CRYSTALLINE ROCK:
o I ?1 K (GREENSTONE)
| - ///Mf ,,,,,,, Lol S S NS N 2,730
‘ ~_ : =
CRYSTALLINE ROCK 'OO/O"S \3:\ /rf% Q; REC: 94%
(GREENSTONE) 2070 Bl w’ | G
1 ! - 000 \\"’/ | % | !
| | | | >~ 133 =~ | | | |
2,720 R SRR RS S REC:9IZ NT e e = e 2,720,
‘ ‘ | | gg f) 8%7Q0 60 //O\:T i::° 21:? Z | ‘ ‘ ‘ ‘
: = ‘O Z CRYSTALL/NE ROCK:
il (GREENSTONE)
2710 oo Fmeo % ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2,710
‘l/, gEc.-77.2
| | | | | | B 6 es
2700 S S SO A 2700
I I I I I I I %
3 3 3 3 3 3 K | @COLLUV/AL TAN TO GRAY,V. LOOSE 70 M DENSE, S/LTY SAND
2,690 *Note: Geopok ond R2566BA Is tintln © 1 = S (A-2~4) W/ GRAVEL,COBBLES,AND BOULDERS,AND | 3 490
Y/I?rgerl{ufseeﬂmfeo pprroofjl?é:foltl?rllr?ggngnfo the 1 1 1 1 1 TRACE URGAN]CS (RUOTLETS)
lithologic contbcts are dgovm through ‘WEATHERED ROCK (GREENSTONE)
the borings wn"rh both prOJecfed onto |
the profile. © RESIDUAL: GRAY AND GREEW,V. DENSE SAPROLITIC,
SILTY SAND (A~2-4) ; ‘
161+00 162+00 163+00 164+00 165+00 166+00 167+00




| | | | | | | | | | 0 10 20 | PROJECT REFERENCE NO.| SHEET
77777777777777777 37”””””””7377”””””””7377”””””””7377”””””””iﬂ7”””””””iﬂ7”””””””i”7””””””A”7”””””7”3”””””””7”3”7 e R-2566BA 5
| | | | | | | | | | FEET
11 END BENT 1 Cross Section
2780 [ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2780
EBI|-A i i i i i EBI-C ; 1 1 1 1 1 1
270 -L- 163+07 . S R S o cL-e3+e S R S S R S 2770
65’ LT | | | | | S | | | | | |
- | L/’—_* _____ T T T T T = S — — — — — i _ _ L Emmmmm § § § §
2760 I P = Gl R SRR A I S L,iiifﬁ,ﬁ,i,i:,\,,\i{ ,,,,,,,,,,,,,, AR RS SRR 2760
————— b — — — — — — — /ROADWAY EMB: | | E% T~ § §
@—t | GRAY AND TAN,V.LOOSE TO MED.DENSE, @ ns S~ 3 3
————— L | SILTY SAND (A-2-4) and SANDY GRAVEL s S~ |
L T~ (A=I=a) with BOULDERS | 0O LB ~< |
0750 @O @ - | | B9 T~ 2750
,,,,,,, — - Lf ‘,;,,,,,,L,,,,,,,,,,T,?,&:g,,,,,,,,,,,,,,,J,,,,,,,,,,,,,,,,L,,,,,,,,,,,,,,,,,,,,,,,,,,,,,L%,,,,,,,,,,,,,,,,L,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,J,,,,,,,,,,,,,,,,L,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,J,,,,,,,,,,,,,,E%\,w
I T =, 5
@—4 N i _ ®—k
- ' \ - == —+—— tOO
e~ < COLLUVIAL | E— -
2740 T~ ,>,\,,J,,,,\, ,,,,,,,,,, S S L el R O S el e S S S 2740
N et \\/77\\/\\1\ \\ ﬂ: T 3 T N T
Z /\\/’71\\723%
. | | ‘//—\————‘r-—___ |
o oy | =T T
) (57%5%  CRYSTALLINE ROCK: T, ALVIAL : | 1 1 1 | |
2730 Wl (,GBEE/,V,SIQNE),,,,,,,,,,,,,,,,;,,,,\,\?/z\\\,})},,,} ,,,,,,,,,,,,, S *‘~~——_;~___ ,,,,,,,,,, 2730
1 1 1 1 “2x1[00/0.0 e . 1
60/ 0.0%
20 s ... | CRSTALNE ROCK: G T N U 2720
REC: 917
RQD: 87%
GSI: 85-90
2710 b 0 St T AU AU NS IS SO 2710
| | | *Note: Existing ground line was drawn
| | 1 1 1 3 3 3 3 | along the proposed End Bent lline and
| - ® ROADWAY EMB: TAN SOFT SANDY SILT (A=5)W/ GRAVEL | | | genererated using Geopak and R25668A IS 2700
210 et e ettt et itttk Sttty e tin.tin.- Origin-and fithologic "
| | ® RESIDUAL TAN, SOFT SANDY ! S/LT (A-5), $APROL/T/C | | | | conmtacts are 'drawn fhr%ugr; the b%rmgs
1 ‘ ‘ ‘ with both DFOJeCTed ontd the cros

G) WEATHERED ROCK (GREENSTONE) 1 1 i i i section.
| | : 1 1 1 Prqposed skew 120°

-65 -55 -45 -35 -25 -15 -5 5 15 25 35 45 55 65




10 20 | PROJECT REFERENCE NO. | SHEET
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 e R-2566BA 6
FEET
11 BENT 1 Cross Section
L4 e S O S S 2750
2740 2740
******************************************************************************** Bi=A—BI=C
-L- 164+I19 | -L- le4+lo
25" LT § 40T
| | | | RS-14 | RS-18
2730 | | | RS-I5] - RS-99 2730
| | | | | L L/EXISTING 6ROUND | L
| TAN,WHITE,AND GRAY,83 SILTY SAND (A-2-4) and SANDY GRAVEL
| | G5 (A-I=a) W/ BOULDERS 9720
| 7/‘7377%:/77%0/0 | 5}9 //77_ ””””””””” I e S
CRYSTALLINE ROCK: - \7//‘77/\/ 20,0t ‘
(GREENSTONE) a7 2= //7‘77/%7
1 1 a2 - G0/0.DF= 7/7‘7/7\/;7-7/\/77 —
‘ & 1 . ‘ S e e
2710 a5 CRY(SG;AELEIAAETSVCZEC)K. = | CRYSTALLINE ROCK: =777 i i 2710
********************************************************************************* 2 e A G *>' TGF\’EENSTONE)
Sl e
?‘)Ef 65/ 60-65 ?"f 651 80-85
2700 > N o I S e O S R S SR 2700
% 2
A %;.57
2690 i 2690

777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

77777777777777777777777777777777777777777777777777777777777777777777777777

*Note: Exnshng ground | Inne was drown
along the proposed Bent | line was

' genererated using Geopok and R25668A Is
tin.tin. Origin and lithologic

with both projected om‘o the cross
isechon | | |
Proposed skew = 120°

35 45 55 65




} 3 3 3 3 3 3 3 3 3 0 10 20 PROJECT REFERENCE NO. | SHEET
77777777777777777 ] — R-2566BA 7
| | | | | | | | | | FEET
VE = 11 END BENT 2 Cross Section
2770 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2770
i ; ; ‘ ‘ ‘ EBZ B
| | EE%Z c | | | | -L- 165+32
i | | EB2-A i -L- 165+55 i i i i i&sir | |
o760 S R Lo le5+63 .~ T SR R i SRS R S 2760
§ 1 1 347 | "tog § I B G S ; | 1 1
RS- _ -7 T TEm— — — I L/EXISTINGGROUND
2750 | __+_——-————""""———————*"“"' | 2750
fffffffffffffffff R e f~~~€0LLUV/At~~*~ TAN=GRAY, V- LOOS’E"TO V.DENSE, SfLTY SAND (A—Z‘ I - E
- ® | O—4 w/ GRA\/EL AND BOULDERS
- LS N e
L e — o— — —— — — — — — ] I | — —
77 RESDUAL Tt~ L _———-— ————— 777 | | |
D R 1 X 7 v 2%E5L,,,,,, e -7, WEATHERED Rock: |~ ~ S STEETTITE 2740
| AND BOULDERS | . QO/ODTFT® (GREENSTONE) _ B CRYSTALLINE ROCK:
| -7 7 = //r'/" == '7/7—'77/ = (GREENSTONE) |
~ | <7 :,r_ i 1
b 7 _ £%0/0.057 CRYSTALLINE ROCK:
-_—— Z 7]/ = A ‘ REC:92% | ‘ ‘
230 . @® Z = (GREENSTONE) ROIZL 2730
/77"7/7177/?/77i7'//? “CRYSTALLINE ROCK:
CRYSTALLINE ROCK: o (GREENSTONE)
(GREENSTONE) ] |
| i 7| REC: 96
2720 T eoreoses R T A A T . T T T N 2720
FiD
2710 2710
‘ ‘ ‘ ; *Note: E:xisﬂng grounEd Iing wcus2 drawn ‘
L | along the proposed End Bent line and
o 3 1 ® RES/DUAL T AN AND GRAY, M. DENSE SAPF\”OL/T/C S/LTY SAND (A-2+4) W/ GRAVEL o e O sing Cooma amg REB6GBA o
fffffffffffffffff (B WEATHERED ROCK*S*:F fjrn 0r+<3+2 ‘and- 4;;4?0*09;6;};*{~f~~f~f~~f~~~~
| | | | | | | ! CcCOoONTACTS aQare FGWn roug e orings
(GREENSTONE) | | | | | | wHTnbofh prOJecfed onto +he cross |
sec-hon

Proposed skew = I20°

-65 -55 -45 -35 -25 -15 -5 5 15 25 35 45 55 65




NCDOT BORE DOUBLE R2566BA_GEO_BRDG_SUMMIT_GINT.GPJ NC_DOT.GDT 11/14/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

GEOTECHNICAL BORING REPORT
CORE LOG

WBS 37512.1.4 |TIP R-2566BA

| county waTAUGA

| GEOLOGIST Gross, A.

WBS 37512.1.4 |TIP R-2566BA

| COUNTY WATAUGA

| GEOLOGIST Gross, A.

SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River

BORING NO. EB1-A STATION 163+07

OFFSET 65ftLT

ALIGNMENT -L-

COLLARELEV. 2,762.1 ft TOTAL DEPTH 40.0 ft

NORTHING 900,702

EASTING 1,189,910

GROUND WTR (ft)
0 HR. Dry
24 HR. Dry

SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft)
BORING NO. EB1-A STATION 163+07 OFFSET 65ftLT ALIGNMENT  -L- 0 HR. Dry
COLLARELEV. 2,762.1 ft TOTAL DEPTH 40.0 ft NORTHING 900,702 EASTING 1,189,910 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./JDATE SUM3123 CME-550X 95% 11/30/2017

DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Gonzalez-Castillo, L. START DATE 09/11/18 COMP. DATE 09/11/18 | SURFACE WATER DEPTH N/A DRILLER Gonzalez-Castillo, L. START DATE 09/11/18 COMP. DATE 09/11/18 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L CORE SIZE NQ2 TOTAL RUN 20.0 ft
E'(-f'tE)V ELEV DE(E)TH o »s 5 5 100 v ) SOIL AND ROCK DESCRIPTION Q R R
(0 0.5t | 0.5ft | 0.5t NO. |/voll o | Eev DEPTH (it RUN DRILL L
' ' ' ) = E'('ftE)V ELEV DE(E)TH R(lf{)"‘ RATE [ REC ['RED Sep- REC [Ra o DESCRIPTION AND REMARKS
(ft) (Min/it) [ ‘o % ) % % | G| ELEV. () DEPTH (ft)
2765 | 2742.1 Begin Coring @ 20.0 ft
T 2,7421T7 200 | 50 [04:12/1.0] (4.4) | (0.0) (18.7)(12.3) g;f_ 2,742.1 Green-tan to green-gray, severely. weathered to fresh, mod. hard to v. hard, 20.0
1 I GROUND SURFACE 00 2740 T ggzggoé 88% | 0% 94% | 62% #'/{g_ v. close- to close-fractured, greenstone
1 I L fsT ROADWAY EMBANKMENT 1 04:40/1.0 /'{/;: GSI = 70-75
2760 L | L{- Gray and tan, v. loose, Silty SAND (A-2-4), 2,737.17 25.0 03:38/1.0 =i
1 l. . L{s:d with gravel and BOULDERS T 5.0 \05:33/1.0/7(4.6) | (4.2) Al
275811 4.0 |- - Lt 2735 07:08/1.0( 92% | 84% =
3 2 ] wo ek - 03:06/ .0 S
1 *- CET 4 07:34/1.0 C~
41 .. 1 1 06:27/1.0 7L
2755 I | L5 0754 75 2,732.17 30.0 04:30/1.0 7\
1 I. . R Tan soft. Sandv SILT (AB) with aravel . — | 5.0 [02:52/1.0] (4.8) | (3.2) #/7'
275311 90 . L an, soft, Sandy SILT (A-5), with grave 2730 1 03:56/1.0| 96% | 64% o~
+ 1 1 S 1| aa- M kL T 03:24/1.0 2
I \ - mss T 03:53/1.0 A
2750 T ) T 2.750.1 12.0 2,727.17 35.0 06:00/1.0 2
T AV 3T RESIDUAL T 5.0 |04:001.0] (4.9) | (4.9) A
274811 140 A \_ o vl Tan, stiff, Sandy SILT (A-5), saprolitic 2725 1 04:25/1.0| 98% | 98% =R
T 2 4 6 T . MRS T 04:45/1.0 A
1 S A VL 27457 16.4 1 04:10/1.0 ~
2745 et ntestients nisstuinie Selaiai 2,722.17 40.0 05:24/1.0 P\ 27221 40.0
—+ — WEATHERED ROCK - - - - -
1 L | Greenstone) Boring Terminated at Elevation 2,722.1 ft in Crystalline Rock (greenstone)
2743171 19.0 2743.3 ( 18.8
274211 200 [60/0.1 © 760/0.1 A 2.742.1 CRYSTALLINE ROCK 20.0
T 60/0.1 © e0/0.1 jy/_ (Greenstone)
2740 T G 1
T ’I,/.:__ (Greenstone)
1~
1 )
(P
2735 I 7.’/':“'_
(P
I o
(P
1 )
2730 2
T A
(P
1 )
(P
2725 I Vu’/f'_
1 9".?"
+ 2 27221 40.0

Boring Terminated at Elevation 2,722.1 ft in
Crystalline Rock (greenstone)

NCDOT CORE DOUBLE R2566BA_GEO_BRDG_SUMMIT_GINT.GPJ NC_DOT.GDT 11/14/18




SHEET 9
37512.1.4 (R-2566BA)Watauga County

CORE PHOTOGRAPHS

EB1-A

BOXES 1 & 2: 20.0 - 40.0 FEET

A & A R




SHEET 10

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT
BORE LOG CORE LOG

Boring Terminated at Elevation 2,712.7 ft in
Crystalline Rock (greenstone)

WBS 37512.1.4 | TIP R-2566BA | COUNTY WATAUGA | GEOLOGIST Gross, A. WBS 37512.1.4 | TIP R-2566BA | COUNTY WATAUGA | GEOLOGIST Gross, A.
SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft) SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft)
BORING NO. EB1-C STATION 163+16 OFFSET 6ftLT ALIGNMENT -L- 0 HR. Dry BORING NO. EB1-C STATION 163+16 OFFSET 6 ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2,762.4 ft TOTAL DEPTH 49.7 ft NORTHING 900,689 EASTING 1,189,968 24 HR. FIAD COLLARELEV. 2,762.4 ft TOTAL DEPTH 49.7 ft NORTHING 900,689 EASTING 1,189,968 24 HR. FIAD
DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic
DRILLER Gonzalez-Castillo, L. START DATE 10/03/18 COMP. DATE 10/04/18 SURFACE WATER DEPTH N/A DRILLER Gonzalez-Castillo, L. START DATE 10/03/18 COMP. DATE 10/04/18 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L .
ELEV| gy |DEPTH pt SOIL AND ROCK DESCRIPTION CORE SIZE NQ2 TOTAL RUN 23.6 ft
® | “w | @ |osft|osk|ost]||0 25 50 75 100| | NO. | Mol 6 RUN DRILL RUN STRATA ||
: : ' ELEV| gy [PEPTHIRUN | pae | REC. [ RaD | SAMP. | REC | ROD | o DESCRIPTION AND REMARKS
@ | Tay | || i | O O] N @@ g
2765 B 2742.6 Begin Coring @ 19.8 ft
T C 274261 198 | 4.9 |03:13/0.9] (3.3) | (2.3) COLLUVIAL
i L 27604 GROUND SURFACE 0.0 2740 T 01:24/1.0| 67% | 47% BOULDERS (Fresh, slightly weatherd to hard, Greenschist and
-- T i ROADWAY EMBANKMENT ) T 8%;1;1'8 fog‘g‘l’ia' Amygdaloidal Basalt) 240
2760 T |- L_po[ Gray and tan, loose to med. dense, Sandy 2,737.71 24.7 01:04/1.0 - " . ' ’ ) -
41 0 I 8_ GRAVEL (A-1-a) T 5.0 [00:481.0] (0.7) alr:jd Note ba(.:k to colluvial soil at ?4.0 (continued) /
27586+ 38 ot L_bof 1 00:24/1.0| 14% seu e% Silty SAND (A-2-4), with gravel
BN EEIE S wo s I oozsrio| (@0 5 250
I AN g 1 05110 i 35 ALLOVIAL
2755 I " ol 2732.71 297 00:53/1.0 bl FE Red, tan, and white, med. dense, Sandy GRAVEL (A-1-a), with cobbles
27536+ 8.8 e bor I - and oool
T ST*17° ] e woLer o ude 22
4 S\ t 9 T 000
2750 1 \ hol- T+ =100/0.4 oo 27274 e
27486+ 138 \ - bk 2,726.41 36.0 oo 27265 Tan, med. dense, Silty SAND (A-2-4), with gravel and cobbles 35.9
T 9 11 7 N M I 8_ 2725 T 3.7 Uzig%/%g (3.0) | (3.0 (12.4)[(11.9) ?I;f (Boulder affected blow count at 33.8 feet drive)
T 1 bol T 0347/1.0| 81% | 81% 91% | 87% L.~ CRYSTALLINE ROCK |
2745 T B L5 2.744.9 175 2,722.74 39.7 8%%%”8 S Gray Greenstone, some MnO, slightly weathered to fresh, hard to v. hard,
274361 188 A I Ik R : COLLUVIAL T 50 lo3:26/1.0| 4.9 | 42) a7 %/': close to wide fracture spacing
2774281 19'6 [60/0.1 A T e .60/01* Greenstone, greenschist, and amygdaloidal 2720 T 02:59/1.0( 98% | 84% A (0.4 feet of core left in ground, unable to retrieve)
T 16070.0| B I B basalt BOULDERS with Silty SAND (A-2-4) T 8%132?1'8 2 )
2740 T R I I I (Advancer refusal at 19.6 feet) 271771 aa7 0508110 /.9 GSI = 85-90
-+ (Begin core at 19.8 feet; back into soil at — 50 102:16/10 @5 @0 'I//,
T R R ] 27384 , 24.0) 24.0 I 02:36/1.0| 90% | 80% a5
T 1 s Silty SAND (A-2-4), with gravel 2715 A4 02:27/1.0 ]
T 1 1 02:32/1.0 7
2735 T T 1 2,712.74 49.7 03:52/1.0 ZE 27127 49.7
572361 288 PUPIE IV IV I I Lo 2.7344 ALLOVIAL 28.0 L Boring Terminated at Elevation 2,712.7 ft in Crystalline Rock (greenstone)
—+ 8 10 26 CEEEEEEN ‘36\: N Sat. 0oSF Red, tan, and white, med. dense, Sandy L
T R R YCHR L B S35 GRAVEL (A-1-a), with cobbles L
2730 I R B Boo- i
27286+ 338 R T IR e S Book i
I 12 |88/0.3 el 0008 ook 27274 350 N
2726 5T 359 AR N I B I [oos 27265 Tan, med. dense, Silty SAND (A-2-4), with 35.9 N
2795 3 60/0.0 el es |- - | - <6000 ;;4 gravel and cobbles -
i ?}? (Boulder affected blow count at 33.8 feet |
r I~ drive) r
[ s CRYSTALLINE ROCK L
+ RS-21 7 (Greenstone) r
2720 [ r 4 L
| I (Casing advancer and SPT refusal at 35.9") [
I %’/'7 (Greenstone) |
2715 B %f/j I
[ S 27127 49.7 i




CORE PHOTOGRAPHS

36.0 [ 5
7

41.8

e ] 447 | s

SHEET 11

37512.1.4 (R-2566BA), Watauga County

EB1-C

BOXES 1 & 2:19.8-49.7 FEET

o i ‘&,‘ ‘\. & ﬁ kg _ 24.7 .

- g

e i R T 49.7

1 39.7

141.8

29.7

FEET



NCDOT BORE DOUBLE R2566BA_GEO_BRDG_SUMMIT_GINT.GPJ NC_DOT.GDT 11/14/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 37512.1.4 | TIP R-2566BA | COUNTY WATAUGA | GEOLOGIST Gross, A.

SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft)
BORING NO. B1-A STATION 164+19 OFFSET 25ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,727.5ft TOTAL DEPTH 34.7 ft NORTHING 900,791 EASTING 1,189,994 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017 | DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

DRILLER Gonzalez-Castillo, L. START DATE 10/01/18 COMP. DATE 10/02/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(E)TH o »s 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | | h NO. Mol|l G ELEV. (ft) DEPTH (ft)
2730 B
: : 2,727.5 GROUND SURFACE 0.0
1 - ALLUVIAL
2725 b - Tan and gray, alluvial BOULDERS and v.
N — dense Silty SAND (A-2-4) w/ gravel
272374+ 38 sat -
] 20 [80/0.3 : JOQ/O;ST at. -
2720 N —-2.719.5 8.0
27187+ 88 R A CRYSTALLINE ROCK
] 60/0.1 - - 60/01# ,I 2 (Greenstone)
27168+ 107 C e A 2716.6 10.9
60/0.0 >
2715 60/0.0 T ’TT 7 (Advancer refusal at 10.7 feet)
?IJ/? (Begin core at 10.9 feet)
7 (Greenstone)
2710 s
7
(P
(P
2705 =7
RS-14, i
RS-15 .
2700 &
7
(P
(P
2695 =7
L 2,692.8 34.7

Boring Terminated at Elevation 2,692.8 ft in
Crystalline Rock (greenstone)

SHEET 12

GEOTECHNICAL BORING REPORT
CORE LOG

WBS 37512.1.4 | TIP R-2566BA | county waTAUGA | GEOLOGIST Gross, A.

SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft)
BORING NO. B1-A STATION 164+19 OFFSET 25ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,727.5ft TOTAL DEPTH 34.7 ft NORTHING 900,791 EASTING 1,189,994 24 HR. N/A

DRILL RIGHAMMER EFF./JDATE SUM3123 CME-550X 95% 11/30/2017

DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

DRILLER Gonzalez-Castillo, L. START DATE 10/01/18

COMP. DATE 10/02/18

| SURFACE WATER DEPTH N/A

CORE SIZE NQ2 TOTALRUN 23.8ft

DRILL
RATE
(Min/ft)

RUN RUN
ELLIJEV DEZTH R(I?tc 3(;}@
@ | @ 0 | %

ELEV
(ft)

RUN
(ft)

SAMP.
NO.

Oor

DESCRIPTION AND REMARKS

ELEV. (ft) DEPTH (ft)

2716.6|

Continued from previous page

277661 109 | 3.8 |02:25/0.8] (3.1) | (0.4)

2715

04:05/1.0
03:11/1.0
04:13/1.0
03:17/1.0
01:30/1.0

82% | 11%

2,712.81 147

50 (2.6)

52%

(0.0)
0%

2710

01:19/1.0
01:40/1.0
05:11/1.0
02:24/1.0
00:50/1.0

2,707.81 19.7

50 (3.9)

78%

(1.1)
22%

2705

03:40/1.0
03:48/1.0
03:23/1.0
02:42/1.0
03:04/1.0

RS-14

2,702.81 247

50 @

94%

(3.4)

68% | RS-15

2700

03:10/1.0
03:07/1.0
03:07/1.0
02:19/1.0
02:29/1.0

2,697.81 29.7

50 (@6)

92%

(2.3)
46%

2695

02:49/1.0
03:04/1.0
03:28/1.0

2,692.81 34.7

SRIINIRIINIV NIV

2,716.6  Gray, Greenstone with MnO in fractures, severely weathered to fresh with 10.9
complete weathering from 15.5 to 18.5 feet, med. hard to hard, v. close to

mod. close fracture spacing

GSI = 60-65

2,692.8 34.7

NCDOT CORE DOUBLE R2566BA_GEO_BRDG_SUMMIT_GINT.GPJ NC_DOT.GDT 11/14/18

Boring Terminated at Elevation 2,692.8 ft in Crystalline Rock (greenstone)




SHEET 13
37512.1.4 (R-2566BA), Watauga County

CORE PHOTOGRAPHS

B1-A

BOXES 1 & 2:10.9 - 34.7 FEET




GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 14

WBS 37512.1.4 | TIP R-2566BA | county waTAUGA | GEoLOGIST Gross, A. WBS 37512.1.4 | TIP R-2566BA | county waTauGa | GEoLOGIST Gross, A.

SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft)
BORING NO. B1-C STATION 164+16 OFFSET 4fLT ALIGNMENT -L- 0HR. N/A | | BORING NO. B1-C STATION 164+16 OFFSET 4 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,727.0 ft TOTAL DEPTH 36.1 ft NORTHING 900,779 EASTING 1,190,012 24 HR. N/A | | COLLAR ELEV. 2,727.0 ft TOTAL DEPTH 36.1 ft NORTHING 900,779 EASTING 1,190,012 24 HR. N/A
DRILL RIG/HAMMER EFF.JDATE SUM3123 CME-550X 95% 11/30/2017 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic | | DRILL RIGHAMMER EFF.JDATE  SUM3123 CME-550X 95% 11/30/2017 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic

DRILLER Gonzalez-Castillo, L.

START DATE 10/02/18 COMP. DATE 10/03/18

SURFACE WATER DEPTH N/A

DRILLER Gonzalez-Castillo, L. START DATE 10/02/18

COMP. DATE 10/03/18

| SURFACE WATER DEPTH N/A

CORE SIZE NQ2 TOTAL RUN 23.9ft

eLev| DRIVE BLOW COUNT BLOWS PER FOOT L
(ft) ELEV (o} SOIL AND ROCK DESCRIPTION
(ft) 0.5ft G
2730
T GROUND SURFACE 0.0
1 T 533 ALLUVIAL
2725 4 | ooof White and tan, alluvial BOULDERS with
1 I 539 sandy gravel (A-1-a)
1 B 8 L
2,722.0 e - - o
T 18 : * o 3 59
2720 1 RESIDUAL
1 Gray and green, v. dense, Silty SAND
1 (A-2-4), saprolitic
2,717.0 X (Can see relict epidote porphyroblasts and 10.0
o715 1 60/0.1 < foliation)
2,714.81 =, CRYSTALLINE ROCK 12.2
1 60/0.0 g;f_ (Greenstone)
+ ?',{g_ (Advancer refusal at 12.2 feet)
T =i (Begin core at 12.2 feet)
2710 I Vllff-_ (Greenstone)
/
-+ 0 = -
1 1
-+ 0 = -
2705 T VI’/T_
- 0 = —
T h
1S ?.I'?_
1S A
1~
2700 I 2>
/
T A
1S A
1S ?.I'?_
2695 T S
T h
1S ?.I'?_
T ZL 361

Boring Terminated at Elevation 2,690.9 ft in

Crystalline Rock (greenstone)

eLev| RUN Ipepth| Run | DRILL RUN SAMP. | reeiian | &
@ | BBV [Ty | | RATE R%‘f- R%D NO. R']Et‘)l R%D o) DESCRIPTION AND REMARKS
(ft) (Min/ft) % % : % % G
2714.8 Continued from previous page
271381122 39 |N=60/0.0] (1.8) | (0.0) (18.3)[(122) B 27148 (FROM 12.2 TO 22.4 FEET) 122
1 8%8%(1)8 46% | 0% 77% | 51% = Tan and gray, complete to mod. severe weathering, Greenstone, v. soft to
4 : : A med. hard, v. close to close fracture spacing
2,71097 16.1 zaa1 g o
2710 4 50 [04:14/1.0 5124-02/) (gé)) ﬁf/j— (FROM 22.4 TO 36.1 FEET) .
+ 8%?2”8 o o V= Gray and green, Greenstone, fresh, v. hard, mod. close to wide fracture
1 00:45/1.0 L spacing
2,705.9] 21.1 01:36/1.0 =T GSI = 80-85
2705 1 5.0 [02:55/1.0| (4.5) | (3.0) ;é— = 80-
1 03:01/1.0| 90% | 60% 2l
1 02:10/1.0 I
1 02:21/1.0 e
2,700.97 26.1 02:55/1.0 I
2700 1 5.0 [02:49/1.0( (4.9) | (44) | RS-18 %’/'7 L
1 03:48/1.0| 98% | 88% | At
1 04:35/1.0 2
1 03:46/1.0 S
2,695.97 31.1 04:10/1.0 2}
2695 1 5.0 |02:57/1.0] (4.9) | (4.8) | RS-19 ;é—
1 03:05/1.0| 98% | 96% |—— A
1 02:50/1.0 S
1 03:15/1.0 e
2,690.9] 36.1 03:17/1.0 ] 2,690.9 36.1

Boring Terminated at Elevation 2,690.9 ft in Crystalline Rock (greenstone)




SHEET 15
37512.1.4 (R-2566BA), Watauga County

CORE PHOTOGRAPHS

B1-C

BOXES1& 2:12.2-36.1 FEET




NCDOT BORE DOUBLE R2566BA_GEO_BRDG_SUMMIT_GINT.GPJ NC_DOT.GDT 11/14/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 16
GEOTECHNICAL BORING REPORT

CORE LOG

WBS 37512.1.4 | TIP R-2566BA | COUNTY WATAUGA | GEOLOGIST Gross, A. WBS 37512.1.4 | TIP R-2566BA | COUNTY WATAUGA | GEOLOGIST Gross, A.

SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft) SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft)
BORING NO. EB2-A STATION 165+63 OFFSET 34 ftLT ALIGNMENT -L- 0 HR. Dry BORING NO. EB2-A STATION 165+63 OFFSET 34ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2,752.2ft TOTAL DEPTH 38.6 ft NORTHING 900,924 EASTING 1,190,059 24 HR. FIAD COLLARELEV. 2,752.2 ft TOTAL DEPTH 38.6 ft NORTHING 900,924 EASTING 1,190,059 24 HR. FIAD
DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017 | DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

DRILLER Gonzalez-Castillo, L. START DATE 09/25/18 COMP. DATE 09/26/18 | SURFACE WATER DEPTH N/A

DRILLER Gonzalez-Castillo, L. START DATE 09/25/18 COMP. DATE 09/26/18 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH . 25 5 5 100 v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ; ! ! NO. | /Mol G | ELEV. (fty DEPTH (ft)
2755 |
b GROUND SURFACE 0.0
1 T COLLUVIAL
2750 | 5 7492 25 1 Tan, loose, Silty SAND (A-2-4), with gravel
] 3 3 3 ‘9_ . W and boulders
J SN
2745 ] N 7.0
2,744 7+ 75 - 5 T \ RESIDUAL
1 e 5_19_ W Tan and gray, med. dense to v. dense, Silty
] S - SAND (A-2-4), with gravel, saprolitic
- - - N -
2740 | 5 739 21 125 RN
] 7 | 16 | 53 Seeeg - - M
J N O
- .\. - -
i N <
2735 | 5 73421 175 < 18.0
] 19 | 15 [85/0.3 R # WEATHERED ROCK '
1 _10(_)/0;8 (Greenstone)
2730 i [ 27302 220
2191 225 0o 60/0.0 CRYSTALLINE ROCK
2,728 6F 236 - - - (Greenstone) 23.6|
60/0.0 . .60/0.0 < >
o RS- z;:" (SPT and Casing Advancer refusal at 23.6")
2725 ./’ (Begin core at 23.6')
%’/'7 (Greenstone)
1~
2720 s
A
1~
1~
o
2715 7
2,713.6 38.6

Boring Terminated at Elevation 2,713.6 ft in
Crystalline Rock (greenstone)

*Deck to datum distance: 11.0 ft to
embankment surface

NCDOT CORE DOUBLE R2566BA_GEO_BRDG_SUMMIT_GINT.GPJ NC_DOT.GDT 11/14/18

CORE SIZE NQ2 TOTAL RUN 15.0 ft
RUN DRILL RUN STRATA [ |
E'(-f'f)v ELEV DE(th’)TH R(%t’)N RATE [ REC. [ RAD S RESTRaP | o DESCRIPTION AND REMARKS
(ft) (Minfft) | % % i % % |G| ELEV. () DEPTH (f)
2728.6 Continued from previous page
272864 236 | 5.0 [N=600.0] (4.4)] (3.2) (14.4)[(13.2)F=A 27286 Gray and green greenstone, generally massive with quartz-epidote 23.6
T 8%8‘21”8 88% | 64% |\ _RS-11 [ 96% | 88% ?;9 phenocrysts, slightly weathered to fresh, hard to v. hard, close to wide
2725 T 04:45/1.0 '// fracture spacing
N 03:06/1.0 .
2,723.61+ 28.6 03:44/1.0 %’/7 GSI = 90-95
] 50 |02:47/1.0] (5.0) | (5.0) 7~
E 03:15/1.0(100% [ 100% I~
B 03:33/1.0 712
2720 . 03:34/1.0 -
2,718.61+ 33.6 03:27/1.0 ?}?
] 50 |05:52/1.0] (5.0) | (5.0) 7
B 05:14/1.0(100% [ 100% ?}?
B 03:46/1.0 =~
2715 : 7
— 03:47/1.0 ?}9
2,713.64 38.6 04:01/1.0 A 27136 38.6

Boring Terminated at Elevation 2,713.6 ft in Crystalline Rock (greenstone)

*Deck to datum distance: 11.0 ft to embankment surface




SHEET 17
37512.1.4 (R-2566BA), Watauga County

CORE PHOTOGRAPHS

EB2-A

BOXES 1 & 2: 23.6 - 38.6 FEET

v
<
lf‘,'
2
g




GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 18
BORE LOG CORE LOG

WBS 37512.14 | TIP R-2566BA | COUNTY WATAUGA | GEOLOGIST Gross, A. WBS 37512.1.4 | TIP R-2566BA | COUNTY WATAUGA | GEOLOGIST Gross, A.
SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft) SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft)
BORING NO. EB2-B STATION 165+32 OFFSET 36 ft RT ALIGNMENT  -L- 0 HR. Dry BORING NO. EB2-B STATION 165+32 OFFSET 36 ft RT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2,757.0ft TOTAL DEPTH 33.9 ft NORTHING 900,860 EASTING 1,190,102 24 HR. Dry COLLARELEV. 2,757.0 ft TOTAL DEPTH 33.9 ft NORTHING 900,860 EASTING 1,190,102 24 HR. Dry
DRILL RIG/HAMMER EFF./JDATE ~ SUM3123 CME-550X 95% 11/30/2017 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic DRILL RIG/HAMMER EFF./JDATE ~ SUM3123 CME-550X 95% 11/30/2017 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER Gonzalez-Castillo, L. | START DATE 09/18/18 COMP. DATE 09/18/18 SURFACE WATER DEPTH N/A DRILLER Gonzalez-Castillo, L. | START DATE 09/18/18 COMP. DATE 09/18/18 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
eLev| 2Rey [DEPTH o SOIL AND ROGK DESCRIPTION CORE SIZE NQ2 TOTALRUN 233 ft
® 1 “@ | ™ |ost|osf|o0sf| |0 2 50 75 100]] NO. | Amol| G RUN DRILL RUN STRATA | L
BV ELev [PEETHIRUN | RaTE RES. | Rap Soup REC. | ReD | o DESCRIPTION AND REMARKS
1w [ O] oy | § | G R
2760 L 2753 Continued from previous page
1 L 275301 40 | 4.9 [03:23/0.9] (0.0) | (0.0) R COLLUVIAL
4 GROUND SURFACE 00 2750 1 %0:%1(2)%8 0% | 0% Tan, med. dense, Silty SAND (A-2-4), with boulders (continued)
T COLLUVIAL T 3292119
2755 1 Tan and gray, med. dense to v. dense, Silty 2,748.17 8.9 00:26/1.0
2,75394 31 . . . Ce e SAND (A-2-4), with boulders 1 N=15
1 1100/0.2 .. .. .. . 100/0.2 (Advancer refusal at 4.0 feet) 1 2,746.0 11.0
275201 50 T L (Begin core at 4.0 feet, return to soil, 2745 1 RESIDUAL
1 60/0.0 T e N I continue with casing advancer at 8.9 feet) 1
2750 I =T N=40
- T 2,742.0 15.0
+ N R o 2,741.54 155 e e 1
274817 89 = ,
14 T3 T2 - A-""- M 2740 T 34 |N=60/0.0| 32) | 3.2) (7.0) (13.3)%;1“1-5’\ WEATHERED ROCK [‘—‘“
1 e 10 -+ 04:35/1.0| 94% | 94% 902% | 72% Wi~ (Greenstone)
1 RANE - T 03:52/1'0 2! CRYSTALLINE ROCK
2745 ] N RESIDUAL 2,738.17 18.9 03:21/1.0 / G ) e, othenu e, fresh. mod. hard &
274391 131 N .| Tan and gray, med. dense, Silty SAND 5.0 N00:51/0.4/7(4.3) | (1.1) r A ray greenstone, some epidote, otherwise massive, fresh, mod. hard to v
1 3 2 | 38 Nedonlc - | - M (A-2-4), with gravel, saprolitic T 92471101 86% | 22% S ard, close to wide fracture spacing
T A At Il S, 27420 _ _ _ _ _____ _____ _ _ _ __ 150 2735 T Ao 250
24151 185 Jos I I D e | 22 WEATHERED ROCK T Q25919 —— ”-f — GSI =85-90
2740 1 : 7 (Greenstone) 2,733.17 239 03:35/1.0 . .~
I ash T 50 |03:05/1.0] (4.5) | (4.0) =l
1 N (SPT and Casing Advancer refusal at 15.5") 1 03:04/1.0| 90% | 80% ,1{/4_
T ?,’/'f_ (Begin core at 15.5") 2730 1 8%32;18 g7
2735 I A CRY(S&‘:';'S’E‘;SOCK 2,728.17 28.9 02:31/1.0 ’f/j:
T RS3 ol T 50 [03:05/1.0] (5.0) | (5.0) a0
1 =1 2725 T 8%%1'8 100% | 100% ,J/-;'
N £ . . >N
I a5 T 02:50/1.0 S
2730 1 7 2,723.1 33.9 02:42/1.0 4 2,723.1 33.9
1 V.’f | Boring Terminated at Elevation 2,723.1 ft in Crystalline Rock (greenstone)
P
2725 I a0
T AL 27231 33.9

Boring Terminated at Elevation 2,723.1 ft in
Crystalline Rock (greenstone)




SHEET 19
37512.1.4 (R-2566BA), Watauga County

CORE PHOTOGRAPHS

EB2-B

BOXES 1 & 2:15.5-33.9 FEET
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:
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NCDOT BORE DOUBLE R2566BA_GEO_BRDG_SUMMIT_GINT.GPJ NC_DOT.GDT 11/14/18

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 37512.1.4 | TIP R-2566BA | COUNTY WATAUGA | GEOLOGIST Gross, A.

SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft)
BORING NO. EB2-C STATION 165+55 OFFSET 14 ftLT ALIGNMENT -L- 0 HR. 13.4
COLLARELEV. 2,753.3 ft TOTAL DEPTH 35.1 ft NORTHING 900,906 EASTING 1,190,072 24 HR. Caved

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017

| DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE Automatic

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 20

WBS 37512.1.4 | TIP R-2566BA | county waTAUGA | GEOLOGIST Gross, A.

SITE DESCRIPTION Bridge No. 5 on -L- (NC 105) over Watauga River GROUND WTR (ft)
BORING NO. EB2-C STATION 165+55 OFFSET 14 ftLT ALIGNMENT -L- 0 HR. 13.4
COLLARELEV. 2,753.3 ft TOTAL DEPTH 35.1 ft NORTHING 900,906 EASTING 1,190,072 24HR.  Caved

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 95% 11/30/2017

DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Gonzalez-Castillo, L. | START DATE 09/20/18 COMP. DATE 09/21/18 | SURFACE WATER DEPTH N/A DRILLER Gonzalez-Castillo, L. | START DATE 09/20/18 COMP. DATE 09/21/18 | SURFACE WATER DEPTH N/A
ELev| DRIVE |peory|  BLOW COUNT BLOWS PER FOOT savr. (W /] L CORE SIZE NQ2 TOTALRUN 14.9 ft
) ELEV () 0 25 50 75 100 O SOIL AND ROCK DESCRIPTION RUN DRILL RUN STRATA 0
0.5ft | 0.5ft | 0.5ft NO.
(ft) i I i MOI| G | ELEV. (%) DEPTH (ft) E(Lf'f)v ELEV DE(]ft’)TH R(%N RATE | REC T'RED Sﬁgp' REC[RAD o DESCRIPTION AND REMARKS
(ft) (Min/ft) % % ) % % | G | ELEV. () DEPTH (ft)
2755 2733.1 Continued from previous page
— 273317 202 | 4.9 [03:04/0.9] (4.0) [ 3.7)] RsS-8 [(14.0)[(13.7) g/// 2,733.1  Gray, greenstone with epidote, generally massive, fresh, v. hard, mod. close ~ 20.2
1 [ 27533 GROUND SURFACE 0.0 ] 03:21/1.0| 82% | 76% 94% | 92% V2 2 to v. wide fracture spacing
i I - i COLLUVIAL 2730 ] 8?28;}8 Pz 2
h | - B Tan to gray, v. loose to med. dense, Silty i : . = GSI| = 90-95
2750 i | - r SAND (A-2-4), with gravel and cobbles and 2,728.27T 25.1 02:42/1.0 =
2,749.4T 39 | B boulders, trace organics (rootlets) ] 5.0 [02:44/1.0] (5.0) [ (5.0) A
R WOH| 1 0 e M o 03:04/1.0|100% | 100% =
] L B 2725 N 02:36/1.0 A
i N - 2 723.9% 301 03:02/1.0 1=
i D S o ,723.27] . 03:03/1.0 7
2195 244t 89 S - ] 50 [03:041.0] (50) | (50) -
= 5 10 3 “gbs’ D - 1 03:14/1.0| 100% | 100% 7
] N A PR —— [ 27423 11.0 2720 N 02:30/1.0 bz /'/‘
. - e WEATHERED ROCK i 02:59/1.0 i~
2740 ] (Greenstone) 2,718.2T 35.1 02:37/1.0 oA 2.718.2 ‘ . _ _ ‘ 35.1
2739471 139 P Boring Terminated at Elevation 2,718.2 ft in Crystalline Rock (greenstone)
b 1100/0.2 - 100/0.2
] T *Deck to datum distance: 9.65 ft
J 1 273538 17.5
2735 T T T T T T TeRYSTALLINEROCK — — — — — 7
2an sns ! CRYSTATIE FOeR
] 60/0.1 - -60/0.1 X 2,733 202
RS-8 ', 7 (SPT and Casing Advancer refusal at 20.0" in
a5 CR)
2730 ', 7 (Begin core at 20.2')
%"/7 (Greenstone)
'.I/"?
7
2725 7
'.I/"?
7
(P2
2720 -
(P2
A2 2,718.2 35.1

Boring Terminated at Elevation 2,718.2 ft in
Crystalline Rock (greenstone)

*Deck to datum distance: 9.65 ft

NCDOT CORE DOUBLE R2566BA GEO_BRDG_SUMMIT_GINT.GPJ NC_DOT.GDT 11/14/18




SHEET 21
37512.1.4 (R-2566BA), Watauga County

CORE PHOTOGRAPHS

EB2-C

BOXES 1 & 2:20.2 -35.1 FEET
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UNIAXIAL COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS
Performed in General Accordance with ASTM D7012

Project Name
Project Number
Sample ID
Location

Depth (ft)

Compressive Strength (psi): 15560

Time to Failure, mins:sec: 4:26

. Bridge Over Watauga River on NC 105
: 37512.1.4 (R-2566BA)

: RS-21

: EB1-C
:40.4-41.8

October 24, 2018

Length (in.): 3.96
Diameter (in.): 1.98
Area (in?): 3.076
L/D 2.00
Unit Weight (pcf): 186.8

Compressive Young's
Deflection (in.) Strain (%) Load (Ibf) Strength (psi) Modulus (psi)
0.000 0.000 0 o | e
0.005 0.126 50 20 15,840
0.010 0.253 4720 1530 605,880
0.015 0.379 17250 5610 1,481,040
0.020 0.505 30520 9920 1,964,160
0.025 0.631 44900 14600 2,312,640
0.027 0.682 47850 15560 2,282,133
0.035 0.884 0 0
0.040 1.010 0 0
0.045 1.136 0 0
0.050 1.263 0 0
0.055 1.389 0 0
0.060 1.515 0 0
0.065 1.641 0 0
0.070 1.768 0 0
0.075 1.894 0 0
18000
16000
14000
12000
& 10000 /
é 8000
o 6000 \
4000
2000 /i/ \
0O I/ \ L L L L L L L
0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 1.800 2.000
% Strain

Note : "Uniaxial compressive strength was determined in general accordance with ASTM
D7012-14 Method C. Deflection, Strain, and Young's modulus data is provided for
reference only and is not intended to be in accordance with ASTM D7012-14 Method D
as deflection and strain is not measured in accordance with that procedure. Young's
Modulus is calculated using this data to determine the secant modulus at each data

interval per Figure 2 (C) in ASTM D 7012-14."

Technician:
NCDOT CERT.#

M. Bauer
105-02-0803

SHEET 22



UNIAXIAL COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS
Performed in General Accordance with ASTM D7012
October 24, 2018
Project Name: Bridge Over Watauga River on NC 105
Project Number: 37512.1.4 (R-2566BA)

Sample ID: RS-14 Length (in.): 4.04
Location: B1-A Diameter (in.): 1.98
Depth (ft): 23.4 - 24.1 Area (in?): 3.082

Compressive Strength (psi): 15390
Time to Failure, mins:sec: 4:24

L/D 2.04
Unit Weight (pcf): 187.6

Compressive Young's
Deflection (in.) Strain (%) Load (Ibf) Strength (psi) Modulus (psi)
0.000 0.000 0 o | -
0.005 0.124 110 40 32,280
0.010 0.248 9130 2960 1,194,360
0.015 0.372 22100 7170 1,928,730
0.020 0.496 34950 11340 2,287,845
0.025 0.620 47430 15390 2,483,946
0.030 0.743 0 0
0.035 0.867 0 0
0.040 0.991 0 0
0.045 1.115 0 0
0.050 1.239 0 0
0.055 1.363 0 0
0.060 1.487 0 0
0.065 1.611 0 0
0.070 1.735 0 0
0.075 1.859 0 0
18000
16000
14000 // N\
12000
& 10000 X \
2 8000 /. \
@ 6000 \
4000 // \\
2000
[N / \ L L L L L L L L
0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 1.800 2.000
% Strain

Note: "Uniaxial compressive strength was determined in general accordance with ASTM
D7012-14 Method C. Deflection, Strain, and Young's modulus data is provided for
reference only and is not intended to be in accordance with ASTM D7012-14 Method D
as deflection and strain is not measured in accordance with that procedure. Young's
Modulus is calculated using this data to determine the secant modulus at each data
interval per Figure 2 (C) in ASTM D 7012-14."

Technician: M. Bauer
NCDOT CERT.# 105-02-0803

SHEET 23



UNIAXIAL COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS

Performed in General Accordance with ASTM D7012
October 24, 2018

Project Name: Bridge Over Watauga River on NC 105
Project Number: 37512.1.4 (R-2566BA)

Sample ID: RS-15 Length (in.): 4.14
Location: B1-A Diameter (in.): 1.98
Depth (ft): 25.3 - 26.6 Area (in?): 3.082
L/D 2.09
Compressive Strength (psi): 20150 Unit Weight (pcf): 187.6
Time to Failure, mins:sec: 5:45
Compressive Young's
Deflection (in.) Strain (%) Load (Ibf) Strength (psi) Modulus (psi)
0.000 0.000 0 o | -
0.005 0.121 80 30 24,810
0.010 0.242 1770 570 235,695
0.015 0.363 11950 3880 1,069,587
0.020 0.484 24250 7870 1,627,123
0.025 0.605 36090 11710 1,936,834
0.030 0.726 49300 16000 2,205,333
0.035 0.846 58000 18820 2,223,449
0.039 0.943 62110 20150 2,136,417
0.045 1.088 0 0
0.050 1.209 0 0
0.055 1.330 0 0
0.060 1.451 0 0
0.065 1.572 0 0
0.070 1.693 0 0
0.075 1.814 0 0

25000
20000 /./I\
15000 ’/

10000 /
5000 \

L VL

0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 1.800 2.000
% Strain

Stress (psi)

Note: "Uniaxial compressive strength was determined in general accordance with ASTM
D7012-14 Method C. Deflection, Strain, and Young's modulus data is provided for
reference only and is not intended to be in accordance with ASTM D7012-14 Method D
as deflection and strain is not measured in accordance with that procedure. Young's
Modulus is calculated using this data to determine the secant modulus at each data
interval per Figure 2 (C) in ASTM D 7012-14."

Technician: M. Bauer
NCDOT CERT.# 105-02-0803
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UNIAXIAL COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS
Performed in General Accordance with ASTM D7012
October 24, 2018
Project Name: Bridge Over Watauga River on NC 105
Project Number: 37512.1.4 (R-2566BA)

Sample ID: RS-18 Length (in.): 4.10
Location: B1-C Diameter (in.): 1.98
Depth (ft): 26.1 - 26.9 Area (in?): 3.079
L/D 2.07
Compressive Strength (psi): 16410 Unit Weight (pcf): 186.3
Time to Failure, mins:sec: 4:41
Compressive Young's
Deflection (in.) Strain (%) Load (Ibf) Strength (psi) Modulus (psi)
0.000 0.000 0 o -
0.005 0.122 1070 350 287,000
0.010 0.244 12710 4130 1,693,300
0.015 0.366 24450 7940 2,170,267
0.020 0.488 36140 11740 2,406,700
0.025 0.610 47400 15390 2,523,960
0.027 0.659 50540 16410 2,491,889
0.035 0.854 0 0
0.040 0.976 0 0
0.045 1.098 0 0
0.050 1.220 0 0
0.055 1.341 0 0
0.060 1.463 0 0
0.065 1.585 0 0
0.070 1.707 0 0
0.075 1.829 0 0
18000

16000
14000 / K
12000 / \
10000 va \\
8000 /
6000 \
4000 /
2000 % \

0 I‘/ \l - - - - - - -

0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 1.800 2.000
% Strain

Stress (psi)

Note : "Uniaxial compressive strength was determined in general accordance with ASTM
D7012-14 Method C. Deflection, Strain, and Young's modulus data is provided for
reference only and is not intended to be in accordance with ASTM D7012-14 Method D
as deflection and strain is not measured in accordance with that procedure. Young's
Modulus is calculated using this data to determine the secant modulus at each data
interval per Figure 2 (C) in ASTM D 7012-14."

Technician: M. Bauer
NCDOT CERT.# 105-02-0803

SHEET 25
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UNIAXIAL COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS

Performed in General Accordance with ASTM D7012
October 24, 2018

Project Name: Bridge Over Watauga River on NC 105
Project Number: 37512.1.4 (R-2566BA)

Sample ID: RS-19 Length (in.): 4.09
Location: B1-C Diameter (in.): 1.98
Depth (ft): 31.2 - 32.4 Area (in?): 3.079
L/D 2.07
Compressive Strength (psi): 15230 Unit Weight (pcf): 186.5
Time to Failure, mins:sec: 4:20
Compressive Young's
Deflection (in.) Strain (%) Load (Ibf) Strength (psi) Modulus (psi)
0.000 0.000 0 o e
0.005 0.122 240 80 65,424
0.010 0.245 13070 4240 1,733,736
0.015 0.367 26910 8740 2,382,524
0.020 0.489 41650 13530 2,766,209
0.023 0.562 46880 15230 2,707,629
0.030 0.734 0 0
0.035 0.856 0 0
0.040 0.978 0 0
0.045 1.101 0 0
0.050 1.223 0 0
0.055 1.345 0 0
0.060 1.467 0 0
0.065 1.590 0 0
0.070 1.712 0 0
0.075 1.834 0 0
16000
14000 A
12000 /
10000 \

ol B .
o

0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 1.800 2.000
% Strain

Stress (psi)

Note : "Uniaxial compressive strength was determined in general accordance with ASTM
D7012-14 Method C. Deflection, Strain, and Young's modulus data is provided for
reference only and is not intended to be in accordance with ASTM D7012-14 Method D
as deflection and strain is not measured in accordance with that procedure. Young's
Modulus is calculated using this data to determine the secant modulus at each data
interval per Figure 2 (C) in ASTM D 7012-14."

Technician: M. Bauer
NCDOT CERT.# 105-02-0803



UNIAXIAL COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS

Performed in General Accordance with ASTM D7012
October 24, 2018

Project Name: Bridge Over Watauga River on NC 105
Project Number: 37512.1.4 (R-2566BA)

Sample ID: RS-11 Length (in.): 4.14
Location: EB2-A Diameter (in.): 1.98
Depth (ft): 24.5 -25.3 Area (in?): 3.079
L/D 2.09
Compressive Strength (psi): 20240 Unit Weight (pcf): 183.6
Time to Failure, mins:sec: 5:46
Compressive Young's
Deflection (in.) Strain (%) Load (Ibf) Strength (psi) Modulus (psi)
0.000 0.000 0 o | -
0.005 0.121 1970 640 529,280
0.010 0.242 10990 3570 1,476,195
0.015 0.363 19750 6410 1,767,023
0.020 0.484 28900 9390 1,941,383
0.025 0.605 39110 12700 2,100,580
0.030 0.726 50900 16530 2,278,385
0.035 0.846 62320 20240 2,391,211
0.040 0.967 0 0
0.045 1.088 0 0
0.050 1.209 0 0
0.055 1.330 0 0
0.060 1.451 0 0
0.065 1.572 0 0
0.070 1.693 0 0
0.075 1.814 0 0
25000

20000 ﬂ
15000 // \
10000

ol | \

Stress (psi)

0 l/./ \l = = = = = =
0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 1.800 2.000
% Strain

Note: "Uniaxial compressive strength was determined in general accordance with ASTM
D7012-14 Method C. Deflection, Strain, and Young's modulus data is provided for
reference only and is not intended to be in accordance with ASTM D7012-14 Method D
as deflection and strain is not measured in accordance with that procedure. Young's
Modulus is calculated using this data to determine the secant modulus at each data
interval per Figure 2 (C) in ASTM D 7012-14."

Technician: M. Bauer
NCDOT CERT.# 105-02-0803
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UNIAXIAL COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS
Performed in General Accordance with ASTM D7012

October 24, 2018

Project Name: Bridge Over Watauga River on NC 105
Project Number: 37512.1.4 (R-2566BA)

Sample ID: RS-5 Length (in.): 4.05
Location: EB2-B Diameter (in.): 1.98
Depth (ft): 22.4 - 23.4 Area (in?): 3.079
L/D 2.05
Compressive Strength (psi): 16770 Unit Weight (pcf): 183.5
Time to Failure, mins:sec: 4:47
Compressive Young's
Deflection (in.) Strain (%) Load (Ibf) Strength (psi) Modulus (psi)
0.000 0.000 0 o
0.005 0.123 2850 930 753,300
0.010 0.247 13430 4360 1,765,800
0.015 0.370 24770 8040 2,170,800
0.020 0.494 37140 12060 2,442,150
0.025 0.617 47800 15520 2,514,240
0.027 0.667 51650 16770 2,515,500
0.035 0.864 0 0
0.040 0.988 0 0
0.045 1.111 0 0
0.050 1.235 0 0
0.055 1.358 0 0
0.060 1.481 0 0
0.065 1.605 0 0
0.070 1.728 0 0
0.075 1.852 0 0
18000
16000 Eﬂ
14000 A \
N 12000 / \
% 10000 - \\
2 8000 / \
h 6000
4000 /
2000 4 \
0 I/{ \l —p ul m & »la
0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 1.800 2.000

% Strain

Note : "Uniaxial compressive strength was determined in general accordance with ASTM
D7012-14 Method C. Deflection, Strain, and Young's modulus data is provided for
reference only and is not intended to be in accordance with ASTM D7012-14 Method D
as deflection and strain is not measured in accordance with that procedure. Young's
Modulus is calculated using this data to determine the secant modulus at each data
interval per Figure 2 (C) in ASTM D 7012-14."

Technician: M. Bauer
NCDOT CERT.# 105-02-0803

SHEET 28



SHEET 29

UNIAXIAL COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS
Performed in General Accordance with ASTM D7012
October 24, 2018
Project Name: Bridge Over Watauga River on NC 105
Project Number: 37512.1.4 (R-2566BA)

Sample ID: RS-8 Length (in.): 4.09
Location: EB2-C Diameter (in.): 1.98
Depth (ft): 20.2 - 21.6 Area (in?): 3.079
L/D 2.06
Compressive Strength (psi): 18120 Unit Weight (pcf): 186.1
Time to Failure, mins:sec: 5:10
Compressive Young's
Deflection (in.) Strain (%) Load (Ibf) Strength (psi) Modulus (psi)
0.000 0.000 0 o -
0.005 0.122 2950 960 784,512
0.010 0.245 15430 5010 2,047,086
0.015 0.367 30100 9780 2,664,072
0.020 0.489 43980 14280 2,917,404
0.024 0.587 55790 18120 3,084,930
0.030 0.734 0 0
0.035 0.857 0 0
0.040 0.979 0 0
0.045 1.101 0 0
0.050 1.224 0 0
0.055 1.346 0 0
0.060 1.468 0 0
0.065 1.591 0 0
0.070 1.713 0 0
0.075 1.836 0 0
20000
18000 A
16000
14000 / \
= 12000 v
8 \
2 10000 / \
o 8000
@ 6000 // \\
4000 %
2000 /. \
0 I/{ \ = = = = = = = = =
0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 1.800 2.000
% Strain

Note : "Uniaxial compressive strength was determined in general accordance with ASTM
D7012-14 Method C. Deflection, Strain, and Young's modulus data is provided for
reference only and is not intended to be in accordance with ASTM D7012-14 Method D
as deflection and strain is not measured in accordance with that procedure. Young's
Modulus is calculated using this data to determine the secant modulus at each data
interval per Figure 2 (C) in ASTM D 7012-14."

Technician: M. Bauer
NCDOT CERT.# 105-02-0803
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SITE PHOTOGRAPHS
R-2566BA, BRIDGE NO. 5, WATAUGA COUNTY
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R-2566BA
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37512
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PROJEC

CONTENTS
SHEET NO.

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN
PROFILES
CROSS SECTIONS

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY __WATAUGA
PROJECT DESCRIPTION NC 105 - CONSTRUCT NEW BRIDGE
OVER WATAUGA RIVER AND LEFT-TURN AT SR 1lii2
WITHIN LIMITS OF R-2566B

SITE DESCRIPTION __ WALL ALONG -Y5-

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C] R-2566BA 1|10

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,
CGEOTECHNICAL 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 INVESTICATION 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:

L 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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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-2566BA 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — ROCK (WR) 100 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 o MINERAL OGICAL COMPQOSITION - FINE 7O COARSE GRAIN TGNEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *2001 (> 357 PASSING *200) ORGANIC. MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. CRysTALLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P o [ w5 [ a6 [ A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, 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 | Al COMPRESSIBILITY ROCK Ry SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SMBOL boso. ] SLIGHTLY COMPRESSIBLE LL < 31 e ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
0000 SRR NTE T
8598533338 S e MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
 PASSING HIGHLY COMPRESSIBLE LL > 50 ;s;:sgmsmanv ROCK |1 | I g:assggggl..s TR":OCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— L ETC.
e 150 Mx PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
-.zg ?g:; gg ::: ORGANIC MATERIAL B - TR OTHER MATERIAL ROCKS OR CUTS MASSIVE Rock.
ORGANIC MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
ATERIAL TRACE OF ORGANIC MATTER 2 - 37 3 -6 TRACE 1- 107 HAMMER IF CRYSTALLINE. %’;léomil.mus AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3 - 5% 5 12z LITTLE 10 - 20 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, ’
w - — {40 mx| 41 v |40 x| 41 9| 40 x| 41 |40 x| 41w o MODERATELY ORGANIC 5 - 1oz 12 - 201 SOME 20 - 35% W sLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. HOCK RINGS UNGER HAMMER BLOWS 1F | CIP_DIRECTION (DIP AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl Gmx | w19 mx |10 mx| it |10 |10 w1 x| 10w | 10 prAdindta HIGHLY HIGHLY ORGANIC > 1o > 201 HIGHLY — 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC R
CROWP INOEX | @ ° 0 4 x| 8 M [12 MX] 16 M [NO MX AMOUNTS OF S0LS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B e I A I nenc "4 BEEN DISPLACENENT OF THeE
AL T17ES |STONE FrvGs. ORGANIC < WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING LI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR L HER PARALLEL TO THE FRACTURE.
OF MaJOR | GRaveL, anp | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
. ND AVEL Al Al
eTERIaLs | sao | CRAVEL AND SAND SoILS SoLS Yy _ 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
SN RATING S I AR T P Zpw PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA (MOD.) gnmnsooloNgoc:gE, :O:,JMFE;DSPARS ARE DULL AND ol::cowrnso. somi sr;%w CI;AV. ROCK HAS PARENT MATERIAL.
A5 SUBGRADE POOR . O~ SPRING OR SEEP yrtepliaevu v MER BLOWS AND SHONS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLODD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROP IS < LL - 38 ;PI OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —iloggmon {FM:) - 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 g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  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 e yese R PENETRATION RESISTENCE |  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/%%5  pIP & DIP DIRECTION F_TESTED, WOULD Y, PT_REFUSA LEOGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE ) e SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED :
ESZf.ﬁftk' s PR SOIL SYMBOL 10w TEST BORING O SLope Inolce 10 SOME EXTENT. SOME FRAGMENTS 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 > 100 BPF MOTTLED (MOT.I - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDILM DENSE 1010 30 A ARTIFICIAL FILL (AF) OTHER @ AUGER BORING CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 10 So THAN ROADWAY EMBANKMENT TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
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 == = 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 2.25 70 0.5 - TEST BORING VESTIGES OF DRIGINAL ROCK FASRIC REMAIN. [F_TESIED, WOULO Y PT N VALUES <109 BPF | ResipuaL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
T-CLAY MEDIUM STIFF 4T X . ===
su.T :L EDIUM STI 08 2.5 10 1.0 =777=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 (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHI VE) VERY STIFF T -
COHESIVE! €l HA:DI 15> gg 30 2 :04 4 wrrpe? ALLUVIAL SOIL BOUNDARY A NsTaLLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS .
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT m UNCLATSSIFIED EXTCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 @42 @25 0.075 0.053 UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED THE BEDOING OR SCHISTOSITY OF THE INTRUDED ROCKS
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. .
BLOR CoB) R SAND SAND Pl 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. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP 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 IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS ga.- WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 68 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC R
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:TT - Do*z:dolgs;gsss Tr::TTwN resr 2:; - gzsggfﬁﬁrgsrsn 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.
- .- S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. R
S - ususty Loun e ver vy | o vo mamo S5 i svoon Sthune e e e S0 1 SRR 7 RO QU S o Tar
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE oL - SILT. SILTY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH UM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
g . . ST - SHELBY TUBE SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRAT A THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL — - LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL. URE. ATCHED READILY BY Top T RF, T A
. (TS.) - Al Al .
P::ﬁ;g T - SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL 10PSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
i ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 TO 18 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
OM 1 OPTIMUM MOISTURE ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: )
oL | SHRINKAGE LIMIT : : : MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[] cMe-asc [] cav sits automatic [ manuAL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET -
- DRY - O Jtotiiar e R [] & continuous FLiGHT aucen - - - FIAD - FILLED IMMEDIATELY AFTER DRILLING
CORE SIZE: THINLY LAMINATED < 0.008 FEET TOP OF BORING & SOUNDING ELEVATIONS OBTAINED
PLASTICITY 8 HOLLOW AUGERS e [+ INDURATION FROM CROSS SECTIONS.
PLASTICITY INDEX (P11 DRY STRENGTH [J cme-ss0 [ wero Faceo Fincer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW [] Tunc.-careIoE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMERQUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene sHear TeST 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:IOGD:L"Y“T&L:STF;'E“ST'C 2 IOel.RZ:ORE “f‘?c':"“ [[] rost HoLE icoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
[] portasLE HoIST [] rwicone * STEEL TEETH [ v aucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
SOUNDING R
N Ul 00 INDURATED
DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT VANE SHEAR TEST

oo

UJ

SAMPLE BREAKS ACROSS GRAINS.
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