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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF PREPARING THE SCOPE OF WORK TO BE INCLUDED IN THE REQUEST FOR
PROPOSAL. 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 REPQRTS, FIELD
BORING LOGS.ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

SOIL AND ROCK BOUNDARIES WITHIN A BOREHOLE ARE BASED ON GEOTECHNICAL INTERPRETATION
UNLESS ENCOUNTERED IN A SAMPLE. INTERPRETED BOUNDARIES MAY NOT NECESSARILY REFLECT
ACTUAL SUBSURFACE CONDITIONS BETWEEN SAMPLED STRATA AND BOREHOLE INFORMATION MAY NOT
NECESSARILY REFLECT ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS. THE LABORATORY
SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE RELIED ON ONLY TO THE DEGREE
OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD. THE OBSERVED WATER LEVELS OR SOIL
MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE INVESTIGATIONS ARE AS RECORDED AT THE
TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL MOISTURE CONDITIONS MAY VARY
CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING TEMPERATURES,
PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION
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GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

67032 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 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTOD T 2@6, ASTM D1586). SOIL CLASSIFICATION
[S 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 68
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.

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

ARTESIAN - GROUND WATER THAT [S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCJUM CARBONATE.
COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM

CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE

DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO

LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.

MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
OF AN INTERVENING IMPERVIOUS STRATUM.

RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
RUN AND EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT

STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
A 140 LB. HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION _—MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 180 BLOWS PER FOOT IF TESTED.
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS QRGANIC. MATERIALS CRYSTALLINE FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
CLASS. 1< 35% PASSING *2001 (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (o WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
=3 "2 o [as [as [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
GROUP S NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. are COMPRESSIBILITY ROCK. (NCRY SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
SLIGHTLY COMPRESSIBLE <3l ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
SYMBOL
MODERATELY COMPRESSIBLE : 31- 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
L PASSING HIGHLY COMPRESSIBLE > 50 SEDIMENTARY ROCK |1 : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
g P SHELL BEDS, ETC.
"o PERCENTAGE OF MATERIAL —1 <
4 WEATHERING
. GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER IF CRYSTALLINE. FORIZONTAL
PASSING *40 SOLS WITH AR oo o R v VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
w - — |40 Mx| 41|40 x| 41| 48 Mx | 41w |40 Mx| 41 v LTTLE oR 07 0% - 397 W SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl sMx | NP |10 Mx| 10 Mx| 1UMN [ 10MN | 18 Mx |1 Mx [ 11 MN | 11 MY HIGHLY HIGHLY ORGANIC > 1oz > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE.
MODERATE oReeNC
GROUP INDEX ) ] ) amc |8 mx |12 mx]i6 Mx|No mx AMOUNTS OF oS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
ORGANIC (SLL) | INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
S e oa'| FINE | SILTY 08 cLavey sy | carey MATTER AvA. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MATERIALS | s | MO | CRAVEL AND SaND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
pr— Py Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBCRADE EXCELLENT T0 GOOD FAIR TO POOR P00R POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
OHN- SPRING OR SEEP WITH FRESH ROCK.
PIOF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL e
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
(MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK* SDUND WHEN STRUCK.
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e yene OF PENETRATION RESISTENCE |  COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
(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.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED
GENERALLY LOOSE 470 10 SOIL SyMBOL ﬁe;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN,
GRANULAR MEDIUM DENSE 10 10 30 NA [F_TESTED, WOULD YIELD SPT N VALUES > 109 BPF
MATERIAL ARTIFICIAL FILL (AF) OTHER @ AUGER BORING CONE PENETROMETER
(NON-COHESIVE) DENSE 30 T0 50 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
VERY SOFT <2 < 0.25 w—— = [NFERRED SOIL BOUNDARY CORE BORING ) SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR
GENERALLY SOFT 210 4 2.25 10 0.5 VESTIGES OF ORIGINAL ROCK FABRIC REMAIN., [F_TESTED, WOULD YIELD SPT N VALUES < 108 BPF
M
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =77=77= INFERRED ROCK LINE "O  MONITORING WELL ~$~ Lffg goo:énc COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND
MATERIAL STIFF 8 T0 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 15 70 30 2704 wTwpet ALLUVIAL SOIL BOUNDARY O FEZOMETER (O~ SPT N-vALUE ALSO AN EXAMPLE.
i > 20 A ROCK_HARDNESS
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
NCLASSIFIED EXCAVATION peS———— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 18 40 0 200 270 [77] UNCL XcAv - R UNCL XCAv - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
OPENING. (MM 476 200 042 025 0075 0853 R wnoercur UNSUITABLE WASTE F5] ACCEPTABLE, BUT NOT TO BE
. . - - . . USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN
BOULDER COBBLE GRAVEL SILT CLAY UNDERCUT AN ACCEPTABLE DEGRADABLE ROCK .
(BLOR.) (COB. (GR.) SAND SAND (SL.) cL MODERATELY ~CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE
(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 2.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS.
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS ga. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION | CSE-~ COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED N FRAGMENTS

DMT - DILATOMETER TEST

DPT - DYNAMIC PENETRATION TEST

e - VOID RATIO
F - FINE
FOSS. - FOSSILIFEROUS

FRAC. - FRACTURED, FRACTURES

FRAGS. - FRAGMENTS
HI. - HIGHLY

PMT - PRESSUREMETER TEST

SAP. - SAPROLITIC

SD. - SAND, SANDY

SL.- SILT, SILTY

SLIL - SLIGHTLY

TCR - TRICONE REFUSAL
@ - MOISTURE CONTENT
V - VERY

SAMPLE ABBREVIATIONS
S - BULK
SS - SPLIT SPOON
ST - SHELBY TUBE
RS - ROCK
RT - RECOMPACTED TRIAXIAL
CBR - CALIFORNIA BEARING

RATIO

FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN
PIECES CAN BE BROKEN BY FINGER PRESSURE.

VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH

STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.

EQUIPMENT USED ON SUBJECT PROJECT

(ATTERBERG LIMITS) DESCRIPTION
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY
(SAT.) FROM BELOW THE GROUND WATER TABLE
LL — L LIQUID LIMIT
P:giy; CWET - (W SEMISOLID: REQUIRES DRYING TO
D ATTAIN OPTIMUM MOISTURE
PLL L PLASTIC LIMIT
oM _|l OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE
SL L SHRINKAGE LIMIT
" DRY - (O REQUIRES ADDITIONAL WATER TO
ATTAIN OPTIMUM MOISTURE
PLASTICITY
PLASTICITY INDEX (PD DRY STRENGTH
NON PLASTIC -5 VERY LOW
SLIGHTLY PLASTIC 6-15 SLIGHT
MODERATELY PLASTIC 16-25 MEDIUM
HIGHLY PLASTIC 26 OR MORE HIGH
COLOR

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.

DRILL UNITS:

[] cMe-asc
[ cme-ss
(x]

[J vene sear TesT

CME-550

ADVANCING TOOLS:

[] car sits

D 6" CONTINUOUS FLIGHT AUGER
8" HOLLOW AUGERS

HARD FACED FINGER BITS
TUNG.-CARBIDE INSERTS
CASING W/ ADVANCER

HAMMER TYPE:

[] avromatic [ manuaL

CORE SIZE:

[J-e

[

SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING BENCH MARK: N/A

VER.:IE—R\::TDE MORE %ﬁ":g FEET vERY TIIIEI:_F:(':\I BEODED %ENEE?S BORING ELEVATIONS ARE DERIVED FROM BROO32_LS_TNL.TIN

WIDE 3 T0 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET

MODERATELY CLOSE 1T0 3 FEET THINLY BEDDED @.16 - 1.5 FEET NOTES:

CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET —_—

VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET

THINLY LAMINATED < 0.008 FEET

INDURATION

[X]-n xwL

FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.

[] portesLE HoisT TRICONE *STEEL TEETH
0 TRICONE * TUNG. ~CARB.
CORE BIT

0J

I 3

OO

OOo

HAND TOOLS:

POST HOLE DIGGER
HAND AUGER
SOUNDING ROD
VANE SHEAR TEST

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

RUBBING WITH FINGER FREES NUMEROUS GRAINS;
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIFFICULT TO BREAK WITH HAMMER.

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
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 (Merinos and Hoek, 2000)

OF HIGHWAYS

AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically
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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 - a a AS FLYSCH (Marinos. P and Hoek E., 2000)
(6] (0] (6] (6]
0 c 0 0
From the lithology, structure and surface “w g < “ o From a description of the lithology, structure and s . 8&
conditions of the discontinuities, estimate 5 2 ° 20 2c surface conditions (particularly of the bedding o " - S_B coc
the average value of GSI. Do not try to 0 © c = planes), choose a box i1n the chart. Locate the 5 . o o — E= _&JL._E
be too precise. Quoting a range from 33 D § o) o= s position 1n the box that corresponds to the condition ) @ 0 © e S 0 5~
to 37 1s more realistic than stating that L < e Lo L of the discontinuities and estimate the average value § It 5 “ °_§ w7
GSI = 35. Note that the table does not 2 N 0 2 25 of GSI from the contours. Do not attempt to be too 3 s 0 o2 05 -5
apply to structurally controlled failures. Fs) o 5 55 ) 0 'f 33 37p o8 = 0 2 ° 0325 So
Where weak planar structural planes are o o o SN 0g | precise. Huoting o range irom to 1s more L o o £ 5 g =1 o &Y
present 1n an unfavorable orientation = [0} e EXolA zC realistic than giving GSI = 35. Note that the © c 3 g = o o o p= 8-5 c
with respect to the excavation face, ) 5 5 -C€¢c ) Hoek-Brown criterion does not apply to structurally v DO o o 2 Lo ol 0o
these will dominate the rock mass 5 =z o T‘:w v =93 controlled failures. Where unfavourably oriented 5 0 =0 o foght soc 523
behaviour. The shear strength of surfaces = 2 E 20 98 o go continuous weak planar discontinuities are present, —nLl o 5 7 E_ © 8 5= & 5©
lans ;Oizzuf:a;f-agﬁég;gzelntomoci‘ii';leo"auon a < =y °o 'C.P'E 'C.g‘ these will dominate the behaviour of the rock mass. oy =0 c 572 o "Z =<3
=z S + 04 on* o Th h of k duced bu th ZH= ¥ I &) 1) o [o) v
R C 0 e strength of some rock masses 1s reduced by the — C o) 0 = O 2
content will be reduced 1f water 1s 3 a< o) 83 30 x5° presence of groundwater and this can be allowed for S3 06 a? 5 o 5800 P
present. When working with rocks 1n the oo “ g0 2o o —® Zc o5 c o, UE)'% Le 5 o . »
foir to very poor categories, a shift to W o 3 s - nES S o by a slight shift to the right in the columns for fair, W= g o2 8 0 ggc o BL.C_)
the right may be made for wet conditions. b ¢ £9 So 002 & 5a poor and very poor conditions. Water pressure does %E’% o o = ' 9 10 "o EGE) a -2
Water pressure 1s dealt with by effective W il 8 o s 8$ o Lo E-: S not change the value of GSI and 1t 1s dealt with by Lo 3 x e S« b o —6*6 oy E-: _8_(:
stress analysis. ) W o o005 I ER oo ¢ w =" using effective stress analysis. 32& wc o5 <o O S0¢ w 9%
0 > > ox o wwo awzo >0z naod > 5 G w o= a 0 ow >0z
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
rock specimens or massive 1N 90 A, 7hick bedlted, very blocky sondstore
< hof del d / N/A N/A \_— N 7he elfect of pelitic cootings on the bedding 70
s1tu rock witl ew widely space plones 1s minimized by the confinement of A
discontinuities $ % b the rock mass. In shollow tunnels or slopes
O 80 "] tese bedting plones moy couse structurolly
L - controlled instabili ty. 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin ¥ 70
of cubical blocks formed by three S
intersecting discontinuity sets o B. Son- B C. Sano- 0. Si/tstone B K E. Hook 50
w 60 stone with '///‘é% store ond or si/ty shole () s1/tstone
o thin inter- p}l////%é: s1/tstone with sand- ) or cloyey B C D E
loyers of 'y'///é/’//j 11 similor stone loyers 7 shale with
VERY BLOCKY - interlocked, [Go)] s1/ts tone 5‘%’; amounts ///f sandss tone
partially disturbed mass with = 50 (A 274 2 foyers 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
2 /
Q 2
; Ea 40 C,D,E, ond G - may be more or N [ F. Zectoncolly deformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but Intensively folded/faulted, 30
folded with angular blocks E this does not change the strength. A sheored 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 17| sondstone loyers forming on
of bedding planes or schistosity 5 J cetegories to F and H. A olmost chootic stucture 20
<
/
wi
DISINTEGRATED - poorly inter- 5 /
locked, heavily broken rock mass % 20 72 G. thaisturbed silty / /| W. Zeceonicolly ablormed si/zy
with mixture of angular and ?,’,f or cloyey shale with I | or cloyey shole forming o 10
rounded rock pleces 5?4}//, or without a few very = )| chootic structure with pockets H
??é’%/’/ thin sendstone layers of cloy. Thin layers of
VA %?r%f H| sondstone ore tronsformed
10 B mto small rock pieces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak schistosity or shear planes — &> Meoans deformation after tectonic disturbance
DATE: 8-19-16
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NCDOT BORE DOUBLE BR0032_GEO_BRDG84_ MADISON_BH.GPJ NC_DOT.GDT 6/4/21

GEOTECHNICAL BORING REPORT

SHEET

7
WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Johnson, C. D. WBS 67032.1.1 TIP BR-0032 COUNTY MADISON GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGE NO. 560084 ON NC-209 OVER MEADOW FORK CREEK GROUND WTR (ft) | | SITE DESCRIPTION REPLACE BRIDGE NO. 560084 ON NC-209 OVER MEADOW FORK CREEK GROUND WTR (ft)
BORING NO. EB-1A STATION 13+18 OFFSET 12ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. EB1-B STATION 12+96 OFFSET 14 ft RT ALIGNMENT -L- 0 HR. FIAD
COLLARELEV. 1,864.8 ft TOTAL DEPTH 24.8 ft NORTHING 779,592 EASTING 855,522 24 HR. Dry | | COLLARELEV. 1,865.8 ft TOTAL DEPTH 20.1 ft NORTHING 779,578 EASTING 855,499 24 HR. N/A

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

| DRILL METHOD NW Casingw/ SPT

HAMMER TYPE  Automatic

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

DRILL METHOD NW Casingw/ SPT

HAMMER TYPE ~ Automatic

DRILLER Cheek, D. O.

START DATE 05/06/21

COMP. DATE 05/06/21

| SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 05/07/21

COMP. DATE 05/07/21

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
1865 | 1.864.8 GROUND SURFACE 0.0 | 1870
I T N ROADWAY EMBANKMENT i
1 1. L A-2 BOULDERS/FILL TO 14.0' THEN i
1 ]- L BROWN SANDY-SILT w/GRVLS&RK -
1 1 L FRAGS ] 1,865.8 GROUND SURFACE 0.0
1860 | 186001 4.8 Lt 1865 _ I ] ROADWAY EMBANKMENT
1 2 2 4 *6. L. ML _ - L BROWN, SANDY-SILT w/TR CLAY, FEW
1 h D L[ i I - L GRAVELS/RK FRAGS T/O
1 Al ||: - - I L
1 - L j . L
1855 | 185507 9.8 \ e 1860 LEEOLESA 4 ——— | | M I
1 2 2 8 . +10 M L)k i [ L
1 B L i I - L
1 A ||: L 4 |- - L
1 1. L j .. L
1850 | 1,85007 148 |. Lt L e e 1 2 | M |
4 3 6 6 . i12. M R i -‘3 . L|
1 SN LIl i | L
4 -y II: L J N L
1 ) | 1,845.8 19.0 i o\ - L|
1845 | 184507 198 A _ ALLUVIAL 1850 [LE0LH A _\51 ) ML= 1,8406 16.2
T 3T [ 12 | 14 BT M L oiso BROWN, SANDY-SILT wPEBBLES, FEW 1 -1 ALLUVIAL
I RN | S A ML N RK FRAGS —218 - SRR a6 BROWN, SANDY-SILT o
1 - i CRYSTALLINE ROCK . R S PR B —— e ,846. W/PEBBLES/GRAVELS ~
> = A /—20]
184007 248 o d FZI 18100  PINK-GREY CRYSTALLINE ROCK 248 184674 01 s — 600,08 = L CRYSTALLINE ROCK 21
60/0.0 60/0.0 (GRANITE) ] : PINK-GREY CRYSTALLINE ROCK
Boring Terminated WITH STANDARD (GRANITE)

PENETRATION TEST REFUSAL at
Elevation 1,840.0 ft IN CRYSTALLINE ROCK

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 1,845.7 ft IN CRYSTALLINE ROCK




GEOTECHNICAL BORING REPORT

GEOTECHNICAL BORING REPORT

SHEET

BORE LOG
WBS 67032.1.1 | TIP BR-0032 | counTY MmADISON | GEoLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGE NO. 560084 ON NC-209 OVER MEADOW FORK CREEK GROUND WTR (ft)
BORING NO. B1-C STATION 13+77 OFFSET 4 ftRT ALIGNMENT -L- 0HR. N/A
COLLARELEV. 1,865.5 ft TOTAL DEPTH 44.6 ft NORTHING 779,562 EASTING 855,535 24 HR. Dry

CORE LOG °
WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGE NO. 560084 ON NC-209 OVER MEADOW FORK CREEK GROUND WTR (ft)
BORING NO. B1-C STATION 13+77 OFFSET 4t RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1,865.5ft TOTAL DEPTH 44.6 ft NORTHING 779,562 EASTING 855,535 24 HR. Dry

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

DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE  Autometic

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

HAMMER TYPE ~ Automatic

DRILL METHOD NW Casing WISPT & Core

NCDOT CORE DOUBLE BR0032_GEO_BRDG84_MADISON_BH.GPJ NC_DOT.GDT 6/4/21

DRILLER Cheek, D. O.

START DATE 05/06/21

COMP. DATE 05/06/21

SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 05/06/21

COMP. DATE 05/06/21

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV | gy [DEPTH o SOIL AND ROGK DESCRIPTION CORE SIZE NXWL TOTALRUN 18.6 ft
® | " | @ |ost|osfh|osf]| |0 25 50 75 100( | No. [ Aol & RUN DRILL RUN STRATA | L
BV ELev [PEETHIRUN | RaTE RES. | Rap Soup REC. | ReD | o DESCRIPTION AND REMARKS
® 1w [ ®]® ) vy | F D 1R 1% e
1870 L 839.4 Begin Coring @ 26.0 ft
il i TB3951 260 | 36 | 2:37/16 | (2.8) | (04) < CRYSTALLINE ROCK (continued)
-+ 0, 0 P ol
T r L assot 200 1:16/1.0 | 78% | 1% a0
I - 835 . 2:32/1.0 71
1865 T - 1.8655 GROUND SURFACE 00 | 1835 T 50 | 24210 | (50) | (3.6) a0
-+ T T ROADWAY EMBANKMENT T 1:15/1.0 | 100% | 72% N
T - L BROWN, SANDY-SILT w/BOULDERS, T 2:07/1.0 a0
T P - | GRAVELS, COBBLES T 1:22/1.0 il
1 | m 1,830.9] 346 1118/1.0 2!
1860 |-1.860.5T 5.0 > T NO | - [ 1830 1 50 [ 1:31/1.0 [ (4.9) | (1.8) 7
M T 1337110 | 98% | 36% o
T DRIVE | | - LT T 2:06/1.0 L
T I- L 1 2:10/1.0 a5
I - |k 1,825.97 39.6 4:43/1.0 L
1855 {18555 100 L L 5 [ t r 1825 T 5.0 | 259/1.0 | (4.9) | (4.9) a5
1 95 M B 1 4:24/1.0 | 98% | 98% pan
| - 1 5:19/1.0 a5
T : LT 1 12:02/1.0 ik
1 [ | 1,820.9] 44.6 31:25/1.0 44 1,820.9 446
1850 -1.850.5F 150 1 5 5 [ " ||: [ 1 L Boring Terminated at Elevation 1,820.9 ft IN CRYSTALLINE ROCK
1 [ YR [ 1 L
1 N 1,847.0 18.5 1 L
1 AN i ALLUVIAL i L
1845 18485 200 1 - \ C RED-BROWN, SANDY-SILT w/PEBBLES, + —
il .. ei8 . M i GRAVELS, FEW COBBLES + L
T B pbk il bt L 1 L
1840 |1,.840.5F 250 S S + 18405 25.0 T o
T 60/0.0 80/0.0 o CRYSTALLINE ROCK T -
T SRR e PINK-GREY CRYSTALLINE ROCK T C
T 2 g (GRANITE) I C
-+ 7 =
1835 I f"fj‘_ 1 L
il ﬁl/‘f N + -
T a0 21.4-24.3 GSI=75 1 B
1 L 24.3-29.3 GSI =70 T -
1830 + ] 29.3-34.3 GSI = 80 T -
I a0 34.3-39.3 GSI =70 I i
/ -+ -
-+ 7 =
1825 I f"f'_ 1 L
il ﬁl/‘f N + -
I L 1 L
I asi + -
/| 1,820.9 44.6 + -
4 | Boring Terminated at Elevation 1,820.9 ft IN -T —
il i CRYSTALLINE ROCK + -




NCDOT BORE DOUBLE BR0032_GEO_BRDG84_ MADISON_BH.GPJ NC_DOT.GDT 6/4/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 67032.1.1 |TIP BR-0032

| counTY MmADISON

| GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGE NO. 560084 ON NC-209 OVER MEADOW FORK CREEK

BORING NO. B1-B STATION 13+34

OFFSET 16 ft RT ALIGNMENT -L-

COLLARELEV. 1,865.4 ft TOTAL DEPTH 39.3 ft

NORTHING 779,562 EASTING 855,515

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

GEOTECHNICAL BORING REPORT

SHEET

CORE LOG °
WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGE NO. 560084 ON NC-209 OVER MEADOW FORK CREEK GROUND WTR (ft)
BORING NO. B1-B STATION 13+34 OFFSET 16 ft RT ALIGNMENT -L- 0 HR. FIAD
COLLARELEV. 1,8654 ft TOTAL DEPTH 39.3ft NORTHING 779,562 EASTING 855,515 24 HR. N/A

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

| DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE  Automatic

DRILLER Cheek, D. O. START DATE 05/07/21

COMP. DATE 05/07/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. | /moll G | ELEV. (1) DEPTH (ft)
1870 |
1865 1 L 18654 GROUND SURFACE 0.0
-+ T (= ROADWAY EMBANKMENT
+ b ‘E - BROWN-GREY, SANDY-SILT W/GRAVELS
1 P C
-+ s . I_ -
1860 |-1.860.4T 5.0 I - (I
—+ 2 2 3 M |-
?5
-+ - I_ -
- l - |_ -
-+ - I_ -
1855 1,8554T 100 : - (I8
—+ 1 2 3 M |-
'S
-+ - . I_ -
1 \ .. L
4 .\ - . |_ -
1850 |-1,.8504T 150 o (I
T s [3]6 & M | 18401 16.3
1 TN r ALLUVIAL
1 N C BROWN, SANDY-SILT w/PEBBLES,
{aas 4k 200 TN i GRAVELS, FEW RK FRAGS AND A
1845 AT I T \ " C BOULDER FROM 21.4' - 23.2"
18440 214 o ——1 -
60/0.0 Co =TT Te0i0.09 r
o - s [T 1,842.2 23.2
gg,' CRYSTALLINE ROCK
1840 = PINK-GREY CRYSTALLINE ROCK
A (GRANITE)
1~
?.’/f -
=
1835 <8
1~
?.’/f -
=
1830 {:
?.’/f —
=
i
J 2 1,826 39.3

Boring Terminated at Elevation 1,826.1 ft IN
CRYSTALLINE ROCK

NCDOT CORE DOUBLE BR0032_GEO_BRDG84_MADISON_BH.GPJ NC_DOT.GDT 6/4/21

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

DRILL METHOD NW Casing WSPT & Core HAMMER TYPE  Automatic

DRILLER Cheek, D. O. START DATE 05/07/21 COMP. DATE 05/07/21 SURFACE WATER DEPTH N/A
CORE SIZE NXWL TOTALRUN 17.9ft
RUN DRILL RUN STRATA | |
E(Lf'f)v ELEV DE(th’)TH R(%“ RATE | REC- [ RED S RESTRaP | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % i % % | G| ELEV.(f) DEPTH (ft)
844.04 Begin Coring @ 21.4 ft
TBHO 214 129 [N=60/0.0 (23BPULDER [ s ALLUVIAL (continued) o
11/0.9'| 79% | TO 842, :
1,841.1T 24.3 ;‘21%;]8 ° 232 :n;?: CRYSTALLINE ROCK
1840 =+ 50 195707 5:3) '@ 5) .
! 2818 oo !
I 1116/1.0 -
1,836.1T 29.3 1:44/1.0 P
1835 T 50 | 21510 | (4.8) | (4.2) Z i
2:15/1.0 | 96% | 84% &
I 2:42/11.0 fn’/f C
3:01/1.0 I
1,831.1T 34.3 3:01/1.0 ~r
1830 T 50 | 30710 | 5.1) | (4.3) A
T g:?gﬂ.g 102% | 86% 1
T 210110 -
1,826.1T 39.3 317/1.0 T 1.826.1 39.3

Boring Terminated at Elevation 1,826.1 ft IN CRYSTALLINE ROCK




NCDOT BORE DOUBLE BR0032_GEO_BRDG560084_GINT_SUMMIT.GPJ NC_DOT.GDT 6/10/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek GROUND WTR (ft)
BORING NO. EB2-A STATION 14+19 OFFSET 5ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1,865.8 ft TOTAL DEPTH 9.2 ft NORTHING 779,519 EASTING 855,608 24 HR. FIAD

GEOTECHNICAL BORING REPORT

SHEET

CORE LOG ®
WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.
SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek GROUND WTR (ft)
BORING NO. EB2-A STATION 14+19 OFFSET 5ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1,865.8 ft TOTAL DEPTH 9.2 ft NORTHING 779,519 EASTING 855,608 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE  SUM3123 CME-550X 90% 11/19/2018 | DRILL METHOD NW Casing WISPT & Core HAMMER TYPE  Autonatic

DRILLER Gonzalez, L. START DATE 01/25/19 COMP. DATE 01/25/19 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | \ | NO. MOI| G ELEV. (ft) DEPTH (ft)
1870 L
] [ 1,865.8 GROUND SURFACE 0.0
1865 _ L] [ ROADWAY EMBANKMENT
4 . L| | 18638 tan and gray, silty SAND (A-2-4) with some 20
18634 24 f
60/0.0 - -60/0.09 % = gravel, cobbles, and bouiders =4
SRR % CRYSTALLINE ROCK
1860 = (Meta-Granite)
s CRYSTALLINE ROCK
Vst (Meta-Granite)
AL 18566 REC: 94% RQD: 43% GSI: 65-75 02

Boring Terminated at Elevation 1,856.6 ft in
Crystalline Rock (Meta-Granite)

- Equivalent boring to L_1419 from Roadway
Investigation.
- Casing advancer refusal and begin core at
2.4 feet.

NCDOT CORE DOUBLE BR0032_GEO_BRDG560084_GINT_SUMMIT.GPJ NC_DOT.GDT 6/10/21

DRILL RIGHAMMER EFF/DATE  SUM3123 CME-550X 90% 11/19/2018 DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE  Autometic

DRILLER Gonzalez, L. START DATE 01/25/19 COMP. DATE 01/25/19 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTALRUN 6.8 ft
RUN DRILL RUN STRATA [ |
E(Lf'tE)V ELEV DE(E)TH R(%N RATE [REC. [ RQD SO RES R0 | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % : % % | G| ELEV.(ft) DEPTH (ft)
1863.4 Continued from previous page
186341+ 2.4 | 18 [N=60/0.0| (1.5) | (1.0) (6.4) | (2.9 F= 1.863.4 CRYSTALLINE ROCK 24
1,861.61 4.2 8451%5(1)8 83% { 56% 94% | 43% f,\a pink, gray, white, and black, moderate to very slight weathering, moderately
1860 ] 5.0 9227/1 '0 4.9 (1.9 I~ hard to very hard, close fracture spacing, METAMORPHOSED GRANITE
] 6:44/1.0 | 98% | 38% .~ (Meta-Granite). GSI: 65-75
] e 7
1,856.6+ 9.2 7:18/1.0 - 18566 9.2

- Casing advancer refusal and begin core

Boring Terminated at Elevation 1,856.6 ft in Crystalline Rock (Meta-Granite)

- Equivalent boring to L_1419 from Roadway Investigation.

at 2.4 feet.




NCDOT BORE DOUBLE BR0032_GEO_BRDG560084_GINT_SUMMIT.GPJ NC_DOT.GDT 6/10/21

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek GROUND WTR (ft)
BORING NO. EB2-B STATION 13+98 OFFSET 16 ft RT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 1,865.7 ft TOTAL DEPTH 13.0 ft NORTHING 779,512 EASTING 855,578 24 HR. FIAD

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 11

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek GROUND WTR (ft)
BORING NO. EB2-B STATION 13+98 OFFSET 16 ftRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 1,865.7 ft TOTAL DEPTH 13.0 ft NORTHING 779,512 EASTING 855,578 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE  SUM3123 CME-550X 90% 11/19/2018

| DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE  Automatic

DRILLER Gonzalez, L. START DATE 01/31/19 COMP. DATE 01/31/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5t . . i NO. |/mol| G | ELEv. () DEPTH (it
1870 |
1 [ 1,865.7 GROUND SURFACE 0.0
1865 I O = ROADWAY EMBANKMENT
+ L tan, silty SAND (A-2-4) with some gravel,
18600 T 27 S L] 1’32%8 cobbles, and boulders 3.0
60/0.0 - -60000® = CRYSTALLINE ROCK
1860 - Cjz \ (Meta-Granite)
2 CRYSTALLINE ROCK
% (Meta-Granite)
2 REC: 90% RQD: 29% GSI: 60-70
1\~
1855 %/‘j
1\~
{’; 1,852.7 13.0

Boring Terminated at Elevation 1,852.7 ft in
Crystalline Rock (Meta-Granite)

- Equivalent boring to L_1398 from the
Roadway Investigation.
- Casing advancer refusal and begin core at
3.7 feet.

NCDOT CORE DOUBLE BR0032_GEO_BRDG560084_GINT_SUMMIT.GPJ NC_DOT.GDT 6/10/21

DRILL RIGIHAMMER EFF./DATE  SUM3123 CME-550X 90% 11/19/2018

DRILL METHOD NW Casing WISPT & Core

HAMMER TYPE  Autometic

DRILLER Gonzalez, L. START DATE 01/31/19 COMP. DATE 01/31/19 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTAL RUN 9.3 ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%N RATE [REC. [ RQD S RES R0 | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % : % % | G| ELEV.(f) DEPTH (ft)
1862 Continued from previous page
18201 37 | 1.3 [N=60/0,0] (1.0) | (04) (84) | 27) = 18620 CRYSTALLINE ROCK 37
1860 ] 5.0 SM.3 A 77% A 31% 90% | 29% f,\a pink, gray, black, and white, moderate severe to slight weathering, medium
] 2921018y | (12) = hard to very hard, close fracture spacing, METAMORPHOSED GRANITE
J 3'09/1°0 | 96% | 24% ;’9 (Meta-Granite). GSI: 60-70
4 3:40/1.0 =
1,855.71 10.0 32310 25;
1855 _ 30 | 2:28/1.0 | (26) | (1.1) 7
1 3:35/1.0 | 87% | 37% 7
1,852.74 13.0 4:07/1.0 ° ’ 6 1,852.7 13.0

Boring Terminated at Elevation 1,852.7 ft in Crystalline Rock (Meta-Granite)

- Equivalent boring to L_1398 from the Roadway Investigation.
- Casing advancer refusal and begin core at 3.7 feet.




SHEET 12
67032, BR-0032, BRIDGE NO. 560084

CORE PHOTOGRAPHS

RUN 1: 26.0-29.6 B1-C RUN 1: 21.4.24.3 B1-B

= Gsl:70 BOXES 1 & 2: 25.0 - 44.6 FEET GSI: 75 (BOULDER) BOXES 1 & 2: 11.8 - 32.3 FEET

_ "
T S R B R R S \
i

RUN 2: 29.6-
| 346
GSI: 85 RUN 2:
24.3-29.3
GSI: 70
RUN 3:
20.3-34.3
| RUN 3: 34.6-39.6 Gsl: 80
GSl: 75
RUN 4:
| 343303
RUN 4: 39.6- GS1:70
44.6
S ————— e —— GSI: 90

FEET FEET



|l SUMMIT

DESIGMN AND ENGINEERING SERVICES

EB2-B

EB2-B_ALT

3.7-13.0 FEET

24.4 - 29.6 FEET

CORE PHOTOGRAPHS

SHEET 13
67032.1.1 (BR-0032) - Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek
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STATE STATE PROJECT REFERENCE NO.

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:

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

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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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 NoO.

BR-0032

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION

I
CONSI

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
NETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT

S 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.

STENCY, 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 6@

BLOWS IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN

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

V22

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.

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.

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 — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRAWLAR MATERIALS SILT-CLAY MATERIALS O ATERALS pr— FINE 70 COARSE GRAIN IGNEGUS AND VETAMORPHIC 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 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
el =2 ey ot [ a5 [ | o7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP i NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb 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
svBoL oocodososg it SLIGHTLY COMPRESSIBLE LL <31 = ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bogodosoodissss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD R TERIAL RECOVER H AR
L PASSING I HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %,;OTROETAR'[.NLEA%%THEX%E';'%LEDMQSEAI FI‘.ERCEECNOTVAEGEE.D N THE CORE BATREL DIVIOED
o PERCENTAGE OF MATERIAL P ————1 SHELL BEDS.ETC.
10 |50 Mx WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.z?a ‘ﬁ":; gg ":: fg:’)‘( GRANULAR  SILT - CLAY 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 R
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
s LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 207 .
PASSING 40 SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L - — 4@ x| 41mN |40 Mx| 41 MN [ 40 Mx | 41 M |40 Mx| 41 MN UTTE oR MGy ORGANIC 10 s var PIGHLY 5% D ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF DIP, MEASURED CLOCKWISE FROM NORTH
Pl 6 Mx N {10 Mx |18 Mx| 10N | 11N [ 16 Mx (10 Mx | 1N | 11 mN WODERATE HIGHLY d - g OF A CRYSTALLINE NATURE. . :
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO % ’;EAAi?AE‘:TT”:EUg ::UATCJE”:EP :;?;:.ELS.LOTNDG T":‘E‘C:R;:TES;E“AS BEEN DISPLACEMENT OF THE
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR LATIV .
FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
OF MAJOR | GRAVEL AND | quy | GRaveL anD SaND SoiLS SoILS 24
MATERIALS | SAND vy _ STATIC WATER LEVEL AFTER <7 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P P ZPu PERCHED WATER, SATURATED ZONE.,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
25 SUBCRADE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE O—flﬂﬁ— DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 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
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 oS OF PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) 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 - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 410 10 SOIL SYMBOL Q‘;;; our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
ARTIFICIAL FILL (AF)OTHER CONE PENETROMETER TR e e e USUALLY INDICA .
MATERIAL 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
(NON-COHESIVE)
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 (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 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 =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 QUALITY DESIGNATION ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD 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 mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - o gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é 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 e N e Brop S Feer be HARD 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
SHALLOW <] UNCLASSIFIED EXCAVATION - 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE sILT cLay UNDERCUT N\J ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL . : s
(BLOR.) (C0B.) (GR. SAND SAND SL. ©L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG uL
(CSE. 5D.) (F_SD.) ABBRE VIATIONS 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 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 (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 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 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 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 60 BLOWS.
SOIL MODISTURE 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 by 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 LIOUID; VERY WET, USUALLY o o Rattp IO TEST ggp' '533"3.2135 % —om PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
(SAT. FROM BELOW THE GROUND waTer TaBLe | & - e 0 ent. S5 7 SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN @ STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
. - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LI0UID LIMIT FosS. - F FER L SLIenTLY SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T 0SS. - FOSSILIFEROUS SLI - SLIGHTL RS - RoCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLIDs REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
OUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE E WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
- DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET Elevations were obtained from
ATTAIN OPTIMUM MOISTURE Es50 [] & covmmnuous Fuichr awcer  [Trone gz, THINLY_LAMINATED < 0.008 FEET BRO032_Is_tnl.tin (file doted 8/28/18).
PLASTIEL ] cve-ss0 % :A:EL:::E:J:;Z; BITS Ll L FOR SEDIMENTARY ROCKS, INDURATION IS THE I:E;islizloetmsmm. BY CEMENTING, HEAT. PRESSURE, 1c. | FIAD = Filled Immediateley After Driling
PLASTICITY INDEX (PD) DRY STRENGTH [x]-~na2 . . . cET
NON PLASTIC -5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST casins o soveNCER HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O CORE 1T SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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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 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 0 0 0
0 c 5} © o
From the lithology, structure and surface « a « " « a From a description of the lithology, structure and 0 ) $&
conditions of the discontinuities, estimate 35 © 2 2o ac surface conditions (particularly of the bedding o o 285 cOc
the average value of GSI. Do not try to o 0 c = planes), choose a box 1n the chart. Locate the 5 e 0 0 = E= _&JL._E
be too precise. Quoting a range from 33 8 8 o 8: BC position 1n the box that corresponds to the condition o) 0 0] 0 E’ 80‘1 © BC
to 37 1s more realistic than stating that < < e i & of the discontinuities and estimate the average value § o 5 o 5 _§ i
GSI = 35. Note that the table does not [0} - o 0 IS = “ o el w5 o5
c - C €0 of GSI from the contours. Do not attempt to be too o = 7 o * 90
apply to structurally controlled failures. ) o < D5 ) e 0 oy ~C S0
Where weok planar structural planes ore 0 0 P 0 0o | precise. Quoting a range from 33 to 37 1s more L oo g = 25 Q=% 250
present 1n an unfavorable orientation 2 [0 0 = &3 =C realistic than giving GSI = 35. Note that the © c 3 2 = 2 o o y= 8-5 c
with respect to the excavation face, ) S S > sE ¢ P Hoek-Brown criterion does not apply to structurally w DO o o z L g < og » 0o
these will dominate the rock mass 5 P 9 S0 The =3 controlled failures. Where unfavourably oriented 5 0 7P o o E;LE c 228
behaviour. The shear strength of surfaces - @ z 20 98 o 9o continuous weak planar discontinuities are present, Eon & L w EO ° 5 & °
In rocks that are prone to deterioration o < =y °% <= < these will dominate the behaviour of the rock mass. ow = . z 570 w " =z
as a result of changes 1n moisture = o« ] O R 5.0 The strenqth of som K m duced by th >0 F \ o 55 o , 5.0
tent will be reduced 1f water 1s (@) - < oL 09 00 € sirength of some roc 0SSes 1S reduced by the o= C o 3 0 Jok =0
o < 2 0 f d d th be ollowed f 20 o $ 0O <
present. When working with rocks 1n the o 8o i 2o Yoo ET, presence of groundwater ond this can be allowed for Oz ¢ g« 2 ED 008 | &,
fair to very poor categories, a shift to w o 3 i - gg—j‘ o QL.C-) by a slight shift to the right in the columns for faur, Wi g o0 n w0 > Q%C 8 6,_6
the right may be made for wet conditions. b ©¢ <8 So 00 & 5a poor and very poor conditions. Water pressure does %E’% o © H ' o 10 "% EGEJ a -4
Woter pressure 1s dealt with by effective & E 2 8 o @ 83’) % ‘(‘S_C © E-: Jé_c not change the value of GSI and 1t 1s dealt with by Iﬁ:l- O 8 E 0] 81.._ ¥ % —(‘3%’ %ﬂ E-: 8_(:
stress analysis. ) oo ©05 I EX o ey Wt using effective stress analysis. SO+ W o5 < 0 OS0¢ | w ok
T} > > ox o wwo awzo S0z nao > 5 G ) L o= a n 0w >0z
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
situ rock wit ew widely space plones 1s mirumized by the confinement of A
discontinuities ﬁ N the rock mess, In shollow turnels or slopes
O 80 "] these bedding planes moy cause structurally
| = controlled instobility. 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin X 70
of cubical blocks formed by three S
intersecting discontinuity sets o B, Sona-  BEFS A C. Sond- D. Si/2stone 9//7//”///,; E. Heok 50
w 60 stone with /;3/; stone and or silty shale | //,/';7/'//6 s1/ts tone
= Z| thin inter- W‘I‘ si/tstore with sand- .'//44}//% or cloyey B C D E
loyers of | /i% 1 similor stone Joyers 27}// //'é shole wrth
VERY BLOCKY - 1nterlocked, o 1510 2 omoun 0 e
silts tone A omounts /4%‘ sonds tone
partially disturbed mass with =z 50 23 LU LD f5yser-5 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
2 /
Y
E:J 40 C.D.E.and G - may be more or V F. Jectonically deformed,
. BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but N it Ly Folded/fs /t’a/ 30
folded with anguler blocks =z his d h h h e e e
= o 9 — this does not change the strength. sheared cloyey shole or siltstone F
AN formed by many i1ntersecting o Tectonic deformation, faulting and | with broken ond deformed
(] discontinuity sets. Persistence = 30 loss of continuity moves these 7 soncstone layers formng on
vt of bedding planes or schistosity 5 Y. categories to F and H. olmost chootic structure 20
<
/
ui
DISINTEGRATED - poorly inter- 5 /
locked, heavily broken rock mass L 20 e, T
a {&fé% C. Unolis turbed silty 7 H, /ectorucally deformed silty
with mixture of angular and ?{’///:f/;?é or cloyey shale wrth {;//// | or cloyey shole forming o 10
rounded rock pleces —,:/4//,% or without a few very / /////g chootic structure with pockets H
f::é% thin sendstone layers 7 ///4’/% of cloy. Thin loyers of
7 %%’@;f&: / /g"! f //} sandstone are tronsformed
10 S U 1to small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak Schlstosrtg or shear planes — &> Meoans deformation after tectonic disturbance
DATE: 8-13-16
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VE = 11 -WALLI- PROFILE
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Note: Existing ground-line generated along -=WALLI- profile from BR0032_ls_tnltin.
Stratigraphy is drawn through offset borings with both projected onto the profile.
Boring station and offset shown is relative to the -L- profile. Stationing Ilsfed at the
bottom of fhe sheet is relo‘hve to the -WALLI profile. '
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VE = 11 -WALLI- PROFILE

Note: Existing ground-line generated along -=WALLI- profile from BR0032_ls_tnltin.
Stratigraphy is drawn through offset borings with both projected onto the profile.
Boring station and offset shown is relative to the -L- profile. Stationing Ilsfed at the
bottom of fhe sheet is relo‘hve to the -WALLI profile. '
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U885 . .l L L L L T R N A N S N A SO 7 L A S S L L S L .. 1885 ..
1 1 1 1 1 1 1 ; | | Wn‘h some - gravel,cobbles, cmd bou/ders S | | | | | | : | | |
| | | | | | | | 1 ‘ROADWAY EMBANKMENT tan, wet, medium  stif, sandy CLAY // ‘ ; | | | | | ; ; | |
'&80 """"" o Co co co e (A"6)W/fh TfGCG‘ organ/cs """"" co S/ Pt P """"" o o CoT co }"1880"
. . . . . . . . . : : : . . . / Note: Wem‘hered Rock wos nof . . . . . .
00]0 1 0004 1 ; encountered at this location during fhe
ars. : : : : : : : : : : : 2 : : : 2, / l|:>r1ves-r|$o-hor;hbu1‘Ils bebllevedd to fbeld : : : : : : . 75
e T T ST Tt ST ST ST s 0 N e /o resen in 1S" slope ase Oﬂ ierg-- -ty LT T T T T
: : : : : : : : : ‘ ‘ ‘ SO G e : @ /‘, __-':—'Zy Observoﬂons ‘ ‘ ‘ ; ; ; ; : : :

ﬁPROP: // @

I R 108 \ N T T T e
A I RET@TL'LNG//” @////48“75/2/// i '/'/ """"""" e i

855 ‘ WEATHERED ROCK~ (A//efa Gran/'f—e) fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 1855
7/
L S ‘ CRYS—TFALLINE—VROCK (Mem —Gran/fe) fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 1850
~
P ‘
/&4010+0000 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . 1840
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? ? ? ? e ‘
1900, i e 1900
: : ; ; s
3 3 3 RO
L S O O S S S A S // ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1895
z  ———
3 nd 1
1890 o / ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1890
5// 1
B85 Q ,ROAD,W,AY, ,EMBANKME,NT, tan, molst, loose, ,s,/uy, SWD (A-2-d) bk 885
: W/fh some grave/ cobb/es and bou/ders /
B8O Q ,RO,AD,WAY, ,E,MBANKMENT, tan.wel.medium._stiff.sandy CLAY /. SR VU SOV IOURUNS SAURUOE RTINS SUNUNOR BTN SO 1880
! (A -6) W/fh frace Ong/?/CS / Note: Weathered Rock was not:
; ; ; ; ; ; ; ; ; ; ; ; : ‘ ‘ ‘ ‘ ‘ 4 encou.#nfe::ed obf 1J‘hlsblolcoﬁ%n 1‘dur;)mg fhe
: : : : : : : : : : : : ‘ : : : : investigation but is believe o be : : : : : :
TS R e R e RPN PROP rrrrrrrr \;\l? ,,,,,, 00]0 ,,,,,, S OOOO ,,,,,, 27/ ,,,,,,, presen?r in. this. slope. bosed on field.:o ... L L L L .. 1875
N == ‘ ; =Y/ observo‘hons : : : : : : :
L RETANING ﬂ/ D = /7 e
. . . . . . . . . I WALL N S e ______,—-——: / . . . . . . . . . . . .
,,IBZO,,‘,,,,,,,,,,‘,,,,,,,,,‘,,,,,,,,J ,,,,,,,,, e e et e e e e e e e e e e e e e e e e e m e e e e e e e e e e e e e e e e e e e e e e e . ‘,,/ ,,,,,,,,,,,,,,,,,,, f',_ ,,,,,,,,,, AL [P A . e e e . e e e e e e e . e e e oo . e e e e e e et e b oo e e e e e oo e e e e e e . e e e e e e . ‘,,,IB?O,,
: : : : . "Note:Rod S di “RS " d : ‘ o — T : : : : : : : : : : : :
Tgeemferprag‘rno‘rl?ogn of T\r,wvgscgigfolll?ne 1 / // @ //?":§6/// ///7 1 1 1 1 1 1 1 1 1 1 1 1
z z z z - Rock fine. Rag Sounding Logs can te " ] z z ® z z z z z z z z z z z
MBS 5,,,Sgg¢,0r;nof°{h§s Sgosor*?i?f'fepfqg fffff AL '//// fffff e RN e SRR e e s Rt LR SRR RRRREN e e R - 4663
. . . . . . . . / . / . . . . . . . . . . . . . . . . . .
@
1B55 ..\ il / ,,,,,,,,,, S TR O SO A At S L S SN SRS SO SO SR AU 1855
B50. i // ,,,,,,,,,,,,, @ WEATHERED,,ROCK,,(Mez‘a Gran/fe) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1850
z z z z z T ? ? z z z z ? ? ? ? ? ? ? ? ? ?
s ‘ ,CRXS,,T,ALL/NE,,,ROCK (Mefo Gran/fe),,,,3,,,,,,,,,3,,,,,,,,,3,,,,,,,,,3 ,,,,,,,,, e
s s s s S s s 1 ‘ s s s s s s s s s s s s s s
_________ 7 :
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1905 . [ . S S U e . 1905
; ; ; ; ; e ——
: : : : L ‘ ‘
: : : : .
1900 . . el T 07 S A 1900
: : : e
: : L
: : ~ ‘
T89S . o A e T S S .. 1895
7 |
i i i i i i i i ‘ i i / i i i i i i i i i
L8900 o TR RERREE SERPRE e A .ROADWAY—EMBANKMENT z‘an m0/57‘ /0056—8//7‘)/ SAND (A—Z 4) // ————————— R EERETR TR SRR e .. 1890 . .
| | | | | | | | with some grave/ cobbles,and boulders % | | | | | | | | | |
B85 .ROADWAYNEMBANKMENT fonwet,medium Hiff,sondy CLAY 7 oms
i i i i i i i i ‘ (A —6) W/fh frace organlcs ‘ i / i i i i i i i i i i i
: : : : : -/
'&80L|O4O fffffffff B I TN A M N 1850
: 10+40 : : : ./ Note:Weathered Rock was not:
; ; ; ; ; . // encountered at this location during The
‘ N : investigation but is believed to be : : : : : :
TBTS o CPROP.: SR |_3 —————— ILTooo 0. 0007 SN A pgesem‘;n this slope Bosed ofr fieig { i SRR SRR e e - A8T5
. q = — : : : $ ' observartions. . ' ' '
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ R:ETAINING f Ve i | | @ | jﬁi‘\}/ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

p— : : : : : : : : . WALL . : : = : : : : : : : : : . 0
SBQL TP EERPRER CERER CEEPPR AEREPRR e PRRPR : / ,/,,,,L\ N T // rrrrrrrrrrrrrrrrr AR R S T FE e SRR SRR O -
; ; ; ; ; ; ; ; ; ; ; ; ; \ 3/87 ; ; ; ; ; ; ; ; ; ;

: : : : : Tgfe: Rfdeoufnd;'hg 'Ri—Z:hwosC usfefd ”in : A 25 ;’ W /// //// : : : : : : : : : :

. . . . . e interpretation o ‘he Crystalline . - : . . . . . . . . . .
8BS .o e Reck-line.-Rod - Sounding- L-ogs -can-be----+-- -, 7 / =] - AN e e . ————————— B P R e e e I .. 1865 . .
. . . . . found in "Bore Log(s) & Core Reporﬂs)' / . / . . . . . . . . . . . ; ; ; ;

Secflon of this repor‘f ‘ \ :

@ WEATHERED ROCK (Mefa Gran/fe)

e T T T s
. . . . / . . . . . . . . . . . . . . . .
z z S @ CRYSTALL/NE ROCK (Mefa Grann‘e)
. B S S Ot S S S N S S S S S S S R PRR 1845
T
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1905 . [ . L S S U S i . 1905
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1900 | | | =T 1900
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B N ...
B8O . -/ 1895
890 . e A S SRR PO TS UURE S PR PR RPN USRS 1890

7/
R R e e
/ .
‘ e ‘
| | | | | | | | | ‘ROADWAY EMBANKMENT fan*brown. m0/57‘ very /oose 7‘0 /oose -/ 3 3 3 3 3 3 3 3 3
IBBS. TR TR S A T Ity SAND- (A=2=4) with. some. grave/ ,,,,,,, S I e SR SR S - 1885 .
: : : : : : : : : l l l : Cobb/es Gnd DOU/d@/’S : | / : : : : : : : : : :
L S ‘ ROADWA)—‘ —EMBANKMENT tan.wet,medlum - SHIfF, sandyr CLAY 0 1880
(A 6) W/fh frace organ/cs ; /
S L S o R am em  Jewmeen o=
i i i i i i i i i " WALL i — N0 S Sosn?Tintnis siope boses on fleld | 3 3 3 3 3 3
IBTO. s S S AR AN SR U | Yl N T () L Sbservations. & AR SRR SURRS U s e S S 1870 ..

; ; ; ; ; . Note: Rod Sounding 'RS-3" was used:.in ; ; 7 ; ; —_— T T // ; ; ; ; ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
1 1 1 1 1 . the Interpretation.of the:Crystdlliine 1// : /. / Wy/ //// - / 1 1 1 1 1 1 1 1 1 1 1 1
: : : : : . Rock! line. Rod Sounding Logs can be I’ m— 7. : - : : : : : : : : : : : : : :
MBS SERREERE - found- in *Bdre- Log(s) &- Core- Reporﬂs)// rrrrrr g WL// rrrrrrrr rrrrrrrrr e RN SRR SRREREEEE SRR R RS EEEREREEE RS SRR EREERREE R - 1865 ...
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1905 . L S S O i S .. 1905
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: : : : : e — : ‘
1900 . e PP TPRR e PP Tl 1900
S
z z s
- S S S S A SO S S S S S S S St R ST S S S 1895
z z 4
3 7
180 . o L. e A S S PO PP TR AP SRR ORI 1890
3 e
z 4
1BB5. ...l S O O S 1885
@ROADWAY EMBANKMENT brown, molst,very loose, 5//7‘y SAND a
I&BO// ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1880
/ 1
1875 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, o SO ,,,,,,,, SRS S T4 T R SR S S ,,,,,, /-~ Notes Weofhered Rock: wosnof ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, i,,1875,,
: : : : : : : : PROP.: ‘ : ‘encoum‘ered in this area at: this : : : : : :
RETAINING / : location during the mvesﬂgohon but
; ‘ ' is believed to:be present in: this slope : : : : : :
W70 . CWALL: //bosedonf'e'dobservoﬂons ,,,,,,,,, S o L A 1870 .
| | | | | " Note:Rod Sounding "hi 4 wdsc used in ‘ 1 j V9 /
‘ ‘ ‘ ‘ ‘ © the interpretation of the :Crystalliine ‘ ‘ * ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
BED. e e ' Rock fine. Rod “Sounding" Logs ‘can be" - A (A) L~ — e e () SRNSEE ARNIEE R s L RLENS SERSIEEN e e e e - 4068 .

found in 'Bore Log(s) & Core Report(s) /
Section of this report. :

3 3 3 3 3 3 : ‘ ‘ ; yey
R R N oy
: : : : : : : : : 7 3

3 5 -
S . ‘
B55. s /H\@ ‘

z z z z z z z 7 | | (0219 ‘ z z z z z z z z z z z z z z z
MBBO. e e SR R B S S S S s RIS e SR S S SR S SRR SRR SR e e e SR 4850 ..
‘ ‘ ; ‘ ‘ ; A ‘ WEATHERED ROCK (Meta Gran/fe) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
B ot

S R R Pt | ‘ @CRYSTALL/NE ROCK (Meta Gran/fe)
BAO. | ]1,‘!‘,,0,0,00 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1840

75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75




6/23/16

1
$$

.sm1th\Desk top\BRBB32_GEO_RWAL1-2_InventoryREVI_Summit\CADD_GEOTECH\S1te&Sub\BRBB32_GEO_sub_CrossSections(6-13).dgn

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! : 0 25 5 PROJ. REFERENCE NO. SHEET MO
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 haw BR-0052 T
75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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00l S S e S 1900
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B0 . ,,,,,,,,, // ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ]890
BB i // O D DO S O A 1885 .
CIBBO. i // ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1880 .
@ROADWAY EMBANKMENT brown, molst, very /oose 5//7‘y SAND /
: (A 2*4) W/fh some: fGVG/ ‘ : : : : : : : : : : :
CIBTS e Nt g ———————————————— 1—'—'Ao?re:—Weefher‘—ed—Rock—'wc‘s—ﬂo*'—%—'—'—'—'—: ————————— TRRRRRRN. SERRT e EPPRRRRS .. 4875 ..
PROP-: ‘ : ‘ 0040 : ‘ : encountered in this area at this : : : : :
. p location during the investigation but
RETAINING — ; / is bellevedU Togbe presvem‘ |gn Thls slIJope:
1870 . ¢ il COWALL: ‘ : } 1 — bosedonfleldobservoﬂons ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1870
Tgffeg Rfd Sfoufndipgf .Ri-Sw:hWGSC usefd ”[n f f f 3 - — —1//
. . . . . . e Interptrertation O e rystalline | . . \ - /
CABB5. il SRR ...Rock_line. Rod Sounding Logs can be 1822///////// ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1865
: : : : : : found n "Boré Log(s) & Core Repor‘r(s) ) 4 : P A A :
Section of! this reporw‘ ‘ e 1 /*// /// 1 @
‘ ‘ : A /%—/1 — /
BEO R S D L 1 R L T 1860
N OV -
: : § /\ :
IB55 . i . S /\ \ ,,,,,, A T S S S O O S O S S S S O U 1855 .
: S : @:
: // : :
1850 . .. ...l N e NI AT LHEBE P - - DOV K 1A S i T} - - e e e e LoDl 1850
el (B) WEATHERED ROCK (Mefa Gran/'fe)
| | | | | | - f : ‘ ‘ ‘ : : : : : : : : : : : : :
845 o o L == o =~ P N N o o S S o o o o L L o o L 1845
i >k A S @CRYSTALLINE ROCK (Mefa Gran/re) e 0
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1800 S S S S S S RN NN ™ -7
f f f f f o
895 O S SO / ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1895
-
/5= o 5 / ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1890
z -7
: —

IBB5 S S S NN SRR U R 1885
| | | | | | | | | | @ROADWAY EMBANKMENT fan brown m0/57‘ fo Wef very /oose fo | | | | | | | |
B0 SRR e e SRR R T medium - dense, silty :SAND  (A=~2~ 4)W/7‘h """"" SRR SR SRR e - 1880 -
. . . . . . . . . . ] ] . . . Some grave/ycobb/eS,and bou/ders . . . . . . . .

BT ] S S S e N L /; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1875

. . . . . . . . . PROP
CIBTO. o o o o ____RETAINING .
‘ WALL
S | N U €7 N A A S S A S S S S S
B A o . S o o A oo TR0 S o o A A A o . S S S
/ . . . . . . . . . . . . . . . . . . .
1860 S B S S SN L //@ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1860
K855 U S A AN A 1855
3 3 3 3 3 3 3 S 3
z z z z z z 7
1850. .. . Ll R P P . s S N 1850
: : : : : -
e
: : : : B
L A 1845
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L S S S S S R S S S S S S S SRS S S SR S AR .. 1895
f f = ‘
: .
L
T T S S S L S S S A S S S S S S o S S S T g R 1885
: : : : T
@ROADWAY EMBANKMENT: tan, m0/57‘ 7‘0 wet, /oose to! med/um | | | - |
: : : - :
BBO. Qgrpg Silty SAND (A -2 4) with some‘ 3 SN OO KU SO SO SO SR S 1860
Y 7 T S S S S S S S SR ket SN SO S
: : : : : : : : ‘ PROP.%
IO o o c co co RETAINING
3 f f 3 f f f f f ' WALL:
1865, ...l s S A A AU SO S
i i i i i i i i i
B0, B
: : : : : : -/ :
: : ; ; ; ; /
: : : : : : 7
IB55. . il S . e R P A
f f f f f 7
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f f f o7
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< 0 s o S S S ... 1840

75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75




GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 14
BORE LOG CORE LOG

NCDOT BORE SINGLE BR0032_GEO_RWAL1_GINT_SUMMIT.GPJ NC_DOT.GDT 6/17/19

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A. WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.
SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek GROUND WTR (ft) SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek GROUND WTR (ft)
BORING NO. L_1040 STATION 10+40 OFFSET 9ftLT ALIGNMENT -L- 0 HR. 7.4 BORING NO. L_1040 STATION 10+40 OFFSET 9ftLT ALIGNMENT -L- 0 HR. 7.4
COLLARELEV. 1,873.8ft TOTAL DEPTH 14.9 ft NORTHING 779,800 EASTING 855,370 24 HR. FIAD COLLARELEV. 1,873.8ft TOTAL DEPTH 14.9 ft NORTHING 779,800 EASTING 855,370 24 HR. FIAD
DRILL RIGHAMMER EFF./DATE  SUM3123 CME-550X 90% 11/19/2018 | DRILL METHOD NW Casing W/'SPT & Core HAMMER TYPE Automatic DRILL RIGHAMMER EFF./DATE SUM3123 CME-550X 90% 11/19/2018 DRILL METHOD NW Casing W/'SPT & Core HAMMER TYPE Automatic
DRILLER Gonzalez, L. START DATE 02/01/19 COMP. DATE 02/01/19 | SURFACE WATER DEPTH N/A DRILLER Gonzalez, L. START DATE 02/01/19 COMP. DATE 02/01/19 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf't':)\’ ELEV DE(E)TH —Toem o] lo »5 5 5 100l | no v 0 SOIL AND ROCK DESCRIPTION CORE SIZE_NQ2 TO-'F;A: RUN 8.1ft S—
ft : - - - |/MoI| G | ELEV. (it DEPTH (ft RUN DRILL
b : : : @ = E'(-ﬁE)V ELEV DE(E)TH R(g;“ RATE [REC [ RAD S RECTReD | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | ‘o % ) % % | G| ELEV.(ft) DEPTH (ft)
1875 - 867.0% Begin Coring @ 6.8 ft
18738 GROUND SURFACE 0.0 TBSTO] 68 | 31 |N=60/0.0] (3.0) | (1.4) ©0)| 43 g;;_ 1.867.0 CRYSTALLINE ROCK 68
1 T L=l ROADWAY EMBANKMENT 1865 1 gggﬂg 97% | 45% 99% | 53% f =l gray, pink, and white, moderate to moderately severe weathering, medium
1 A . LIl 16713  tan, silty SAND (A-2-4) with some gravel, 25 18639 9.9 3:09/1°1 A hard to hard, close fracture spacing, METAMORPHOSED GRANITE
1870 T - N\ __ _ cobbles, andbouiders =7 4 50 [24510] 50 | (29 A (Meta-Granite). GSI: 55-65
1.869 3.9 5 1 5 t w N tan, sandy CLAY (A-6) with trace organics + %?gﬂ 8 100% | 58% Vi
i A N R I Y 1s678 6.0 1860 I 3:20/1.0 W’/T'_
1,867.0] 6.8 AT R R 4 1.867.0 CRYSTALLINE ROCK 6.8 1,858.9| 14.9 4:05/1.0 ~i]  1.858.9 14.9
1 60/0.0 R I AR B k \/ W_ (Meta-Granite) / Boring Terminated at Elevation 1,858.9 ft in Crystalline Rock (Meta-Granite)
1865 -+ s CRYSTALLINE ROCK , ,
—+ A (Meta-Granite) - Casing advancer refusal and begin core at 6.8 feet.
+ g;- REC: 99% RQD: 53% GS: 55-65
1 A
(P
1860 1 %’{’ B
18589 14.9

Boring Terminated at Elevation 1,858.9 ft in
Crystalline Rock (Meta-Granite)

- Casing advancer refusal and begin core at
6.8 feet.

NCDOT CORE SINGLE BR0032_GEO_RWAL1_GINT_SUMMIT.GPJ NC_DOT.GDT 6/17/19




NCDOT BORE SINGLE BR0032_GEO_RWAL1_GINT_SUMMIT.GPJ NC_DOT.GDT 6/17/19

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek GROUND WTR (ft)
BORING NO. L_1108 STATION 11+08 OFFSET 9ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 1,871.3ft TOTAL DEPTH 15.0 ft NORTHING 779,739 EASTING 855,399 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE  SUM3123 CME-550X 90% 11/19/2018 | DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic

DRILLER Gonzalez, L. START DATE 02/01/19 COMP. DATE 02/01/19 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf't':)\’ ELEV DE(E)TH o »5 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5f | 0.5ft | 0.5ft ] ) ] NO. | /Mmol| G | ELEV. (ft DEPTH (ft)
1875 |
B - 1,871.3 GROUND SURFACE 0.0
1870 1 T~ T ROADWAY EMBANKMENT
7] I~ \E B brown, silty SAND (A-2-4) with some gravel
186737 40 ; ; ; I : t N
J 2 M L
1865 ’ -
. P —— — L[ 1.864.3 7.0
T T T T { CRYSTALLINE ROCK
186264 87 o500 © 600,09 2 18028 | (Meta-Granite) &L
P 2L 18603 CRYSTALLINE ROCK 10
1860 A T550 S (Meta-Granite) 70
(4 ===\  REC:78% RQD: 35% GSI: 50-60  J——
4 WEATHERED ROCK /
T4 1,856.3 (Meta-Granite) 15.0
CRYSTALLINE ROCK
(Meta-Granite)
REC: 100% RQD: 93% GSI: 70-80

Boring Terminated at Elevation 1,856.3 ft in
Crystalline Rock (Meta-Granite)

- Casing advancer refusal and begin core at
8.7 feet.

NCDOT CORE SINGLE BR0032_GEO_RWAL1_GINT_SUMMIT.GPJ NC_DOT.GDT 6/17/19

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 15

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek

BORING NO. L_1108 STATION 11+08 OFFSET 9ftLT ALIGNMENT  -L-

COLLARELEV. 1,871.3ft TOTAL DEPTH 15.0 ft NORTHING 779,739 EASTING 855,399

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

DRILL RIGHAMMER EFF./DATE  SUM3123 CME-550X 90% 11/19/2018 DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE  Automeatic

DRILLER Gonzalez, L. START DATE 02/01/19 COMP. DATE 02/01/19

SURFACE WATER DEPTH N/A

CORE SIZE NQ2 TOTALRUN 6.3 ft

RUN DRILL RUN STRATA | L
E'(-ﬁE)V ELEV DE(E)TH R(g;“ RATE [REC [ RAD S RECTReD | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | 9% % i % % | G| ELEV.(ft) DEPTH (ft)
862.6 Begin Coring @ 8.7 ft
(TEEF5T B | 13 [N=6000] 08) | (04) (18)] (08 g;;— 18626 CRYSTALLINE ROCK 8.7
1860 3 5.0 Ni2l13A 62% A 31% 78% | 35% Pzt 18603  brown, pink, and gray, moderate to moderately severe weathering, close 11.0
] %%gﬂ '8 (4.3) | (26) #——\1,859.3 fracture spacing, moderately hard, METAMORPHOSED GRANITE 2.0
] 375/1.0 | 86% | 52% 30) [ 28) B4 \ (Meta-Granite). GSI: 50-60 1
3:46/1.0 100% | 93% % WEATHERED ROCK
1,856.3T 15.0 4:59/1.0 A" 1,856.3 (Meta-Granite) 15.0
CRYSTALLINE ROCK

pink, gray, black, and white, slight weathering, hard, moderately close
fracture spacing, METAMORPHOSED GRANITE (Meta-Granite). GSI: 70-80

Boring Terminated at Elevation 1,856.3 ft in Crystalline Rock (Meta-Granite)

- Casing advancer refusal and begin core at 8.7 feet.




NCDOT BORE SINGLE BR0032_GEO_RWAL1_GINT_SUMMIT.GPJ NC_DOT.GDT 6/17/19

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON

| GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek

BORING NO. L_1165 STATION 11+65 OFFSET 8ftLT

ALIGNMENT -L-

COLLARELEV. 1,868.7 ft TOTAL DEPTH 9.9 ft NORTHING 779,690

EASTING 855,426

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

DRILL RIGHAMMER EFF./DATE  SUM3123 CME-550X 90% 11/19/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE  Autometic

DRILLER Gonzalez, L.

START DATE 01/23/19

COMP. DATE 01/23/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf't':)\’ ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | |0 ?® 0 » 190] | NO. [ moi| G | ELev.y DEPTH (ft)
1870 |
1,868.74+ 00 L 1,868.7 GROUND SURFACE 0.0
i 3 7 5 - *12 - M [ ROADWAY EMBANKMENT
4 B | tan, silty SAND (A-2-4) with some gravel,
1865 | 1.865.3T 34 b t cobbles, and boulders
__ 4 4 3 & M
i i |
] 0l u
1860 | 1.860.3T 8.4 - t
5 2 ’ Q9. W [F:] 18588 9.9

Boring Terminated at Elevation 1,858.8 ft in
Roadway Embankment (silty SAND)

- Boring offset from proposed location due to
overhead power lines.

NCDOT BORE SINGLE BR0032_GEO_RWAL1_GINT_SUMMIT.GPJ NC_DOT.GDT 6/17/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 16

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON

| GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek

BORING NO. RS-1 STATION 10+25 OFFSET 20ftLT

ALIGNMENT -L-

COLLARELEV. 1,869.1 ft TOTAL DEPTH 8.0 ft NORTHING 779,818

EASTING 855,373

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

DRILL RIGHAMMER EFF./DATE NA

| DRILL METHOD Rod Sounding

HAMMERTYPE NA

DRILLER N/A START DATE 03/12/19 COMP. DATE 03/12/19 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf't':)\’ ELEV DE(E;'H v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | |0 2 0 » 190] | NO. [ moi| G | ELev.y DEPTH (ft
1870
[ 1,869.1 GROUND SURFACE 0.0)
1 1 ‘2 o ROADWAY EMBANKMENT
5 6 “®11 tan, moist, loose, silty SAND (A-2-4) with
8 4 . #12 some gravel, cobbles, and boulders
1865 3|3 |1
2 7| |- - -
3 5 R
0 | 8 - @18 ™ 1,861.1 8.0
3 2 Boring Terminated at Elevation 1,861.1 ft in

Roadway Embankment (silty SAND)




NCDOT BORE SINGLE BR0032_GEO_RWAL1_GINT_SUMMIT.GPJ NC_DOT.GDT 6/17/19

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek GROUND WTR (ft)
BORING NO. RS-2 STATION 10+50 OFFSET 20 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1,867.3 ft TOTAL DEPTH 6.5 ft NORTHING 779,795 EASTING 855,384 24 HR. N/A

DRILL RIGHAMMER EFF./DATE NA | DRILL METHOD Rod Sounding

HAMMERTYPE NA

DRILLER N/A START DATE 03/12/19 COMP. DATE 03/12/19 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf't':)\’ ELEV DE(E)TH o »5 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5f | 0.5ft | 0.5ft ] ) ] NO. | /Mmol| G | ELEV. (ft DEPTH (ft)
1870
1,867.3 GROUND SURFACE 0.0)
0 1 T L+ ROADWAY EMBANKMENT
1865 0 1 0 L| tan, moist, loose, silty SAND (A-2-4) with
1 1 2 . L some gravel, cobbles, and boulders
T 2 | s . t
2 2 Yo
3 3 5, PN LT 18608 6.5
3150000 50/0.0 CRYSTALLINE ROCK

(Meta-Granite)
Boring Terminated at Elevation 1,860.8 ft on
Crystalline Rock (Meta-Granite)

- Rod sounding refusal at 6.5 feet was
interpreted as a refusal on Crystalline Rock.
However, it should be noted that it is possible
that the refusal was a result of a boulder
within the Roadway Embankment.

NCDOT BORE SINGLE BR0032_GEO_RWAL1_GINT_SUMMIT.GPJ NC_DOT.GDT 6/17/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 17

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek

BORING NO. RS-3 STATION 10+75 OFFSET 20ftLT ALIGNMENT -L-

COLLARELEV. 1,865.9 ft TOTAL DEPTH 8.0 ft NORTHING 779,773 EASTING 855,394

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

DRILL RIGHAMMER EFF./DATE NA | DRILL METHOD Rod Sounding

HAMMERTYPE NA

DRILLER N/A START DATE 03/12/19 COMP. DATE 03/12/19 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf't':)\’ ELEV DE(E;'H v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | |0 2 0 » 190] | NO. [ moi| G | ELev.y DEPTH (ft
1870 |
T [ 1,865.9 GROUND SURFACE 0.0
1865 1 1 ROADWAY EMBANKMENT
1 1 2 .. tan-brown, moist, very loose to loose, silty
5 10 S N@15 SAND (A-2-4) with some gravel, cobbles,
10 8 - 18 and boulders
1860 3 4 7 -
3 2 5"
3 | 3 86 1,857.9 8.0
1 1 Boring Terminated at Elevation 1,857.9 ft in

Roadway Embankment (silty SAND)




NCDOT BORE SINGLE BR0032_GEO_RWAL1_GINT_SUMMIT.GPJ NC_DOT.GDT 6/17/19

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek GROUND WTR (ft)
BORING NO. RS-4 STATION 11+00 OFFSET 20 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1,864.7 ft TOTAL DEPTH 3.5ft NORTHING 779,751 EASTING 855,405 24 HR. N/A

DRILL RIGHAMMER EFF./DATE NA

| DRILL METHOD Rod Sounding

HAMMERTYPE NA

DRILLER N/A START DATE 03/12/19 COMP. DATE 03/12/19 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf't':)\’ ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | |0 ?® 0 » 190] | NO. [ moi| G | ELev.y DEPTH (ft)

1865 | 1,864.7 GROUND SURFACE 0.0|
1 1 A g ROADWAY EMBANKMENT
1 1 > - L brown, moist, very loose, silty SAND (A-2-4)
1 3 e e e ‘L 18612 with some gravel 35
10 }50/0.0 50/0.09" CRYSTALLINE ROCK

(Meta-Granite)
Boring Terminated at Elevation 1,861.2 ft on
Crystalline Rock (Meta-Granite)

- Rod sounding refusal at 3.5 feet was
interpreted as a refusal on Crystalline Rock.
However, it should be noted that it is possible
that the refusal was a result of a boulder
within the Roadway Embankment.

NCDOT BORE SINGLE BR0032_GEO_RWAL1_GINT_SUMMIT.GPJ NC_DOT.GDT 6/17/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 18

WBS 67032.1.1 | TIP BR-0032 | COUNTY MADISON | GEOLOGIST Gross, A.

SITE DESCRIPTION Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek GROUND WTR (ft)
BORING NO. RS-5 STATION 11+25 OFFSET 20 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1,864.1 ft TOTAL DEPTH 3.5ft NORTHING 779,729 EASTING 855,416 24 HR. N/A

DRILL RIGHAMMER EFF./DATE NA

| DRILL METHOD Rod Sounding

HAMMERTYPE NA

DRILLER N/A START DATE 03/12/19 COMP. DATE 03/12/19 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf't':)\’ ELEV DE(E;'H v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | |0 2 0 » 190] | NO. [ moi| G | ELev.y DEPTH (ft
1865
[ 1,864.1 GROUND SURFACE 0.0)
T T e . . ROADWAY EMBANKMENT
4 10 " Y brown, moist, very loose, silty SAND (A-2-4)
15 [ 19 T T NP 1,860.6 with some gravel 35
6 150/0.0 50/0.0 CRYSTALLINE ROCK

(Meta-Granite)
Boring Terminated at Elevation 1,860.6 ft on
Crystalline Rock (Meta-Granite)

- Rod sounding refusal at 3.5 feet was
interpreted as a refusal on Crystalline Rock.
However, it should be noted that it is possible
that the refusal was a result of a boulder
within the Roadway Embankment.




SHEET 19

1? SUhﬁ4 n COR E P HOTOG RA P HS 67032.1.1 (BR-0032) - Replace Bridge No. 560084 on NC 209 over Meadow Fork Creek

DESIGMN AND ENGINEERING SERVICES
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