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GCENERAL SOL AND ROCX STRATA DESCRIPTIONS AND INDICATED BOUNDARES ARE BASED ON A
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WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU ON-PLACE) TEST DATA
Clll BE RELIED ON ONLY TO THE DEGREE OF REI.IA-.II'V INHERENT IN THE STANDARD TEST METHOD.
HE OBSERVED WATER LEVELS OR SOL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
NVEST‘AIM ARE AS RECORDED AT THE TIME OF THE INVESTICATION. THESE WATER LEVELS OR
SOL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDNG TEMPERATURES, PRECPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.
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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

S0IL_DESCRIPTION

CRADATION

BP14.R030

SOIL IS CONSIDERED UNCONSOL IDATED, SEMI-CONSOL IDATED, OR WEATHERED EARTH MATERIALS THAT CAN

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

ALLUVIUM (ALLUV,) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 180 BLOWS PER FOOT . APPROX SANE SIZE.
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206,ASTM DIS861 SOIL CLASSIFICATION ggmj'Q - |m|cmls..s)|?::fr: 'W“&.:o‘:.'.'iﬁ.ﬁ :.';;s o "';. .',i‘.'.;':,m SIZE. | sPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @ FOOT PER AQUIFER - A WATER BEARING FORMATION OR STRATA,
IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY INCLUCE THE FOLLOWINGs = CRAT B TE o T ioce T TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS 20N ROCK,
—— MATER| TYP| V Fi .
B STt o ST Gl T AT TR O0ED FHE S0 NEhe Horcs Pt e AT THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMSs B R A 0 A6 FOLLOMEs AMCLLACIOUS - APPLIED 10 AL ROCXS 08 SUBSTAKCES CMPOSED OF LAY ML, O G
- ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > ABLE PROPOR Comeos| SUCH AS SHALE, o
e S ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - CROUND WATER THAT |S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRVLAR MATERIALS SILT-CLAT MATERIALS ORCAC MATERS INERAL OGICAL_COMPOSITION pr—— FINE T0 COARGE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTEREO, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
s 15 358 PASSING 2081 1> 3B ASSIG 208 MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. st NOULO YIELD SPI REFUSAL F TESTED. ROCK TYPE INCLUDES GRANITE. SURFACE.
or o Ta3] oz MG AT R ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (G155 ARG, SCAST. ETC N ————— CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
s [are]atn]  |wza[azs]aze[nzy ] a3 | wea7 COMPRESSIBILITY NON-CRYSTALLINE SEDIMENTARY ROCK THAT WOULD YEILO SPT REFUSAL IF TESTED. COLLUVILM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTIOM
p— i R SLIGHTLY COMPRESSIBLE <l : ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE.ETC. OF SLOPE.
i MODERATELY COMPRESSIBLE LL s 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD . BaRRE
™ HIGHLY COMPRESSIBLE LL > 80 scomgnTany pocx [T T SPY REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SADSTONE. CEMENTED !« I RS0 A FERCce !N THE COFE BARREL DIVIDEO
SHLI- EEES m = m -
"0 [sem L | o X, CENTAGE OF MATERIAL DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0 (30 0] ey sous | g20c | eear R SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
200 |1 Mx[25 Mx]10 Mx |3 Mx|3 Nx|35 MX|3 Nx| 36 M| 36 MN[6 M) 36 Me ORCANIC MATERIAL THER MATER FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
ey TRACE OF ORGANIC MATTER 2 - 3% 3-8y TRACE 1- 10z HAMMER F CRYSTALLINE. D IZONTAL
PASSIG 40 LITILE ORGANIC MATTER 3 -5 S - 12 LITRE 1o - 2ex VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, .
w - = (o0 x| arvonfaw vl v a0 v | arroefaw v s | SRS MODERATEL Y ORGANIC 8- 1220 2 - >y W SLL)  CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF | DIP_DIRECTION DIP AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
P PR [P 1ot bogend vt prie iodived oot pvivnd It o . HIGHLY ORGANIC > 1% > 201 HIGHLY  35% AND ABOVE O & CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
o pcex| o 0 0 am [em]izmsficnrfmorex]  avouwts o oy GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 ALY - 8 TRALTURE OB R I ALONG WD THCPE WAS BEEN DISPLACENENT OF The
- Prr—s ORGANC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING Ll 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCXS SOME OCCASIONAL FELOSPAR .
¥ oo | o, g | Y€ [ suir on ey suiv | oy MATIER v CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. EISSLE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WIERWS | sep  |SWO|  ORMEL MO SNe SonS SOnS 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
G T ey PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA 00, GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SONE SHOW CLAY. ROCK HAS PARENT MATERIAL.
i) EXCELLENT 10 FAIR 10 POOR e | P |veurae DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED . AIN IFP) - LAND BORDERING A STREAM, BUILT OF SEOINENTS DEPOS)TED BY THE STREAM,
( )"“"L SPRING OR SEEP WITH FRESH ROCX, £LOOD PLAIN IFP)
MOEATSSHGOPISS LL- 0 MO ATSSOROPE> L - % _ MODERATELY ALL ROCK EXCEPI QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS OuL | FRAMTION el - A MAPPAGLE GEQLOGIC LAIT THAT CAN BE RECOGMZED AND TRACED IN Tr€
CONSISTENCY OR DENSENESS [SCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD TANGE OF UNCON TNED OMOD,SEV.!  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES <CLUNK" SOUND WHEN STRUCK. JOINT - FRACTURE IN RODX ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
priwary soiL Type | CROPCINESS OF | pevgration ResisTEncE | comPResSIvE STRENGTH ROADWAY EMBANKMENT (RE) 3%  pIp & DIP DIRECTION IE_IESTEQ. WORLD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCX WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT%) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT,
00SE or 1SEV.) REOUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED
GENERALLY ¥ oost 0w SOl SYMBOL G"' gr mesteommne (O TR AR T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - 4 BOOY OF SOIL OR ROCX THAT THINS OUT IN ONE OR MORE DIRECTIONS.
mlﬁ MEDIUM DENSE 19 10 3@ A ARTIFICIAL FILL (AF)OTHER PENET IR IF_IESTEQ wOW D YIELD SPT N VALLES > 109 BPF MOTTLED ¢MOT,) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
NN COESIVED DENSE 38 10 50 THAN ROADWAY EMBANKMENT AUGER BORING @ %= veRv ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACX OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REOUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK TER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 e m— m  INFERRED SOIL BOUNDARY -<>- CORE BORING ®  SOUNDING ROD VSEVS  REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 A DEGREE THAT ONLY MINOR OF AN INTERVENING (MPERVIOUS STRATUM,
GENERALLY SOFT 2104 @25 10 05 TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. BESIOUAL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDILM STIFF aT08 05 10 1.8 === INFERRED ROCK LINE MONITORING WELL COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE. OR DISCERNIBLE ONLY IN SMALL AND
= ™ . > BOCK OuAL(TY DESIGNATION 1ROD: - & T v Ton ™
MATERIAL STIFF 81015 110 2 PIEZOVETER wirw coRe SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS B ATER. ThAn 4 ING'€S DIVIGED BY 1€ ToTA. LENOTA O CORE.
(COMESIVE) VERY STIFF 110 % 2104 ®Sage® ALLUVIAL SOIL BOUNDARY A e O 1 Nvae ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS m SAPROLITE (SAP,) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
e e L ASSFIED EXCAVATION . [ DL e Trmvae VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REQUIRES ROCK.
.S, STO. SIEVE SIZE 4 1@ 4 e 200 27 UNDERCUT [77] UNCL v - UNCL v - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF ICNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
(OPENING tMMy 476 200 042 020 0075 0853 &3 ] weoimasie weste 1] accepran.E. Bur hor To 6 HARD SCRA HARD HAMME REOU RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. R BLOWS REQUIRED THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BowoER | cossLE |  oRaveL coaRse The siLT cLay woercur D\ ACCEPTABLE DEGRADABLE. RoCK EMBANKMENT OR BACKFILL 10 DETACH HAND SPECIMEN.
BLOR.) €08 GRS SAND SAND SLS €L MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK, GOUGES OR GROOVES TO .25 (NCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. S0.) (F S0 HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK, HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 ” 20 (¥ ees  0.005 AR - AUGER REFUSAL MED, - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. TRATION TEST (PENETRAT 1 T) - NUMBER OF BLOWS IN OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA, - MICACEOUS WEA, - WEATHERED NEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICX POINT. e TE AR FAL PG 3 IAELES TEOUREL 10 PIUDCE 4 FOETRATION OF | FOOT INTO 50K
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 QUTSIOE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EOUAL
- CPT - CONE PENETRATION TEST NP - NON PLASTIC = ORY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. T0 OR LESS THAN @.1 FOOT PER 6@ BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE | o oisToRe DEscRIPTION | S5 - COARSE ORG. - ORGANIC o SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS SIRATA CORE RECOVERY (SREC, - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIOED BY
(ATTERBERG LIMITS) DESCRIPTION ::Ir - gn.u?;:;:; rr::rrm rest m - msaﬁ:nsa TEST s %ﬁm 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.
- DYNAM . - SAPROL . PIECES CAN BE BROKEN BY FINGER PRESSURE. spmara T 1 - A MEASLRE OF ROCK OUALITY DESCRIBED BY TOTAL
- GATURATED - USUALLY RY WET.USUALLY . - SAND, SANDY .
hbontiy Fao oL ow ot GROND wartn e | © o YoI0 RaTio e, i gyl veRY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH TuM EQUAL TO OR GREATER THAN 4 INCHES DIVIOED BY
. .- Skt ; SwewBr Tuse SoFT OR MORE IN THICKXNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY e TOTAL LEWGIH O STAATA ) EXPRESSED 5 4 PERCENIAGE,
w4 viouio Lmir FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK EINGERAL ‘ - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC SEMISOLIDs REOUIRES DRYING T0 FRAC, - FRACTURED, FRAC TURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAX(AL - JOPen, s u
":ﬁ‘ - WET - on ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS «w - MOISTURE CONTENT cor - cALIFoRMlA sEaring | FRACTURE SPACING _BENCH MARK;
PLL L PLASTIC LIMIT Hl, - HIGHLY V - VERY RATIO TERM SPACING IERM THICKNESS
EOL VERY WIDE MORE THAN 10 FEET VERY THICKLY BEODED 4 FEET ELEVATION: FEET
o] oprimm moisTLRE T MOIST - SOLIOsAT OR NEAR OPTIMUM MOISTURE wIoE 3 10 10 FEET THICKLY BEODED 18 - 4 FEET
sL I SHRINKAGE LIMIT ORILL UNITS: AQVANCING TOOLSs HAMER TYPEs MODERATELY CLOSE 110 3 FEET THINLY BEODED @16 - 1.5 FEET T
T O ome-asc O aarens [X] wromaric [] wawa CLOSE @.16 10 | FOOT VERY THINLY BEDDED @23 - 0.16 FEET NQ—E-SI
Ry - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED  0.008 - 0.03 FEET gvn?n wgn& ERMINED. USING
ATTAIN OPTIMUM MOISTURE [ ves [ & covmmuous Fuicsr auer CORE SIZEs THINLY LAMINATED < 0,008 FEET PM X égﬁ v INAL SURVEY WITH DTM:
PLASTICITY (] &wouow ausers O O [NDURATTO PR .s.amo
1ICITY INDEX P1s IRENGTH [X] oe-sse O] o raceo Fincer eits (&~ x-W FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW D TUNG.-CARBICE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINSs FIAD: FILLED IN AFTER DRILLING
SLIGHTLY PLASTIC 615 SLIGHT O wee suesn rest & & HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM CASING W/ AOVANCER
POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HiGHLY PLASTIC g “: HigH [ porrame voist | [] mwicone “SIEEL TEETH E o AGER MODERATELY  INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
o] * TUNG. HAMME
0 ] ricoe TuG-ca8. | ] samoin Aoo INOURATED m:gl A:tr :I;F!IC‘I.:.T' |:?| s:mnr‘: WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN. BLUE-GRAY), [X] come eir ] vae sear tesr R BLOWS REGUIRED T0 BREA €
1)
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 0 ] m EXTREMELY INDURATED P BREAKS home e s saMP DATEs 8-15-14



AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

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

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)

BP14.R030

GEOLOGICAL STRENGTH INDEX (GSD FOR
JOINTED ROCKS (Hoek and Marinos, 2000)

From the lithology, structure and surface
conditions of the discontinuities, estimate
the average volue of GSI. Do not try to
be too precise. OQuoting a range from 33
to 37 1s more realistic than stating that
GSI = 35. Note that the table does not
apply to structurally controlled failures.
Where weok planer structural plones ore
present 1n an unfavorable orientation
with respect to the excavation face,
these will dominate the rock mass
behaviour. The shear strength of surfaces
1n rocks that are prone to deterioration
as a result of changes 1n moisture
content will be reduced 1f water 1s
present. When working with rocks 1n the
fair to very poor categories, a shift to
the right may be made tor wet conditions.
Water pressure 1s dealt with by effective
stress analysis.

STRUCTURE

SURFACE CONDITIONS

weathered surfaces
gs or fillings

oatin
or angular fragments

highly

h, slightly weathered, iron stained
pact ¢

Very rough, fresh unweathered surfaces

Smooth, moderately weathered and

altered surfaces
Slickensided,
with com

GOoD
POOR

DECREASING SURFACE QUALITY =>

Slickensided, highly weathered surfaces
with soft clay coatings or fillings

VERY POOR

GSI FOR HETEROGENEOUS ROCK MASSES SUCH
AS FLYSCH (Marinos. P and Hoek E., 2000)

From & description of the lithology, structure and
surface conditions (particularly of the bedding
planes), choose & box 1n the chart. Locate the
position 1n the box that corresponds to the condition
of the discontinuities and estimate the average value
of GSI from the contours. Do not attempt to be too
precise. Ouoting & range from 33 to 37 1s more
realistic than giving GSI = 35. Note that the
Hoek-Brown criterion does not apply to structurally
controlled failures. Where unfavourably oriented
continuous weok planar discontinuities are present,
these will domnate the behaviour of the rock mass.
The strength of some rock masses 1s reduced by the
presence of groundwater and this can be allowed for
by a slight shift to the right 1n the columns for fair,
poor and very poor conditions. Water pressure does
not change the value of GSI and 1t 1s dealt with by
using effective stress analysis.

COMPOSITION AND STRUCTURE

SURFACE CONDITIONS OF

DISCONTINUITIES

(Predominantly bedding planes)
VERY GOOD - Very Rough, fresh

unweathered surfaces

GOOD - Rough, slightly weathered

surfaces
weathered and altered surfaces

INTACT OR MASSIVE - intact
rock specimens or massive 1n
situ rock with few widely spaced
discontinuities

BLOCKY - well interlocked un-
disturbed rock mass consistin
o of cubical blocks formed by three

16208
XL 1ntersecting discontinuity sets

N\
8 VERY GOOD

A, /hick bedbied, very blocky sandstone

The elfect of pelitic coatings on the bedding
plones 1s mrumired by the conlinement of

the rock moss. In shollow i /s or s/oo
these bedding planes may cause structurally
controlled instobrlrty.

\ FAIR - Smooth, moderately

VERY BLOCKY - interlocked,
partially disturbed mass with
mult1-faceted angular blocks
formed by 4 or more joint sets

NN

77 e Silsstone P77 772) B Hook
' 5 V’ /ty shole ’/7///1/
i
4

K v

layers

6 si/tstone
or cloyey

( o

BLOCKY/DISTURBED/SEAMY -
folded with angular blocks
formed by many 1ntersecting
discontinuity sets. Persistence

W Fa Zoctonicolly delormed,
mtensively folded/ ouvl/ted,
sheored clayey shole or silestone
with broken and deformed

7 sandstone [ayers forming on

less folded then 1llustrated but
this does not change the strength,
Tectonic deformation, faulting and
loss of continuity moves these
categories to F and M,

pact
ar

gs or fillings with angul

fragments
sided or hl?hlg weathered surfaces

with soft clay coatings or fillings

POOR - Very smooth, occasionally
VERY POOR - Very smooth, slicken-

slickensided surfaces with com

coatin

N
N

1\
\\

of bedding planes or schistosity 4 olmost chootic structure

N
o

—

DISINTEGRATED - poorly 1nter-
locked, heavily broken rock mass
with mixture of angular and
rounded rock pieces

X G Unolis turbed silty
] or claysy shole weh

/W) W, lectorvcolly dielormed silty

4

\\

/e 7 or cloyey shole lormwrg o 1
:;'/:::;‘:mov/my / m:mm.v»m« H
7 Kl layers /

XK

DN \Q\
NN \\8\

/
//

N\

X X4

<== DECREASING INTERLOCKING OF ROCK PIECES

LAMINATED/SHEARED - Lack of
blockiness due to close spacing
of weak schistosity or shear planes

<
>

Means deformation after tectonic disturbance

DATEs 8-19-16







GEOTECHNICAL BORING REPORT SHEET 4
BORE LOG

NCDOT BORE DOUBLE 43_GEO_BRDG0046_HAYWOOD.GPJ NC_DOT.GDT 10/22/24

WBS BP14.R030.1 | TIP NOTIP | COUNTY HAYWOOD | GEOLOGIST Stewman, C. E.
SITE DESCRIPTION BRIDGE 46 ON SR-1364 OVER JONATHAN CREEK GROUND WTR (ft)
BORING NO. B-1 STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. N/A
COLLARELEV. 2,513.9ft TOTAL DEPTH 45.1 ft NORTHING 694,336 EASTING 808,730 24 HR. Caved
DRILL RIGHAMMER EFF/DATE  AFOB963 CME-550X 84% 04/26/2024 |DRILL METHOD NW Casingw SPT HAMMER TYPE  Autorretic
DRILLER Coffey, Jr., C. START DATE 10/03/24 COMP. DATE 10/03/24 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2 50 » 1001 | No. | /moi| G | ELEv. i) DEPTH (ft)
2515 |
2,513.9 GROUND SURFACE 0.0
T T ROADWAY EMBANKMENT
I . BROWN SAND-SILT w/ SUB-ANGULAR
I - GRAVELS (A-4)
2510 I H
250891 50 i
T 25 [ 15 | 14 +29‘ M
T = 2,506.9 7.0
I [ ALLUVIAL
2505 Az 1 BROWN SAND-SILT w/ SUB-ROUNDED
250391 100 : H GRAVELS (A-4)
T 23 [ 15 | 15 | e M
T Ll 2,500.9 13.0
2500 I [ SAPROLITE
249891 150 S WHITE, GRAY, BROWN SL. MICACEOUS
T 2 6 | 9 e M SAND-SILT (A-4)
4 - /. -
2495 1 e
249391 200 ST
T 6 | 6 | 4 “dio - M
1S S\ -
2490 I Y
248891 250 N R N
T 7 [0 | 13 g M
2485 I
248391 30.0 C ... C ... P P
T 0 [ 12 | 15 *27 M
2480 T - |e=—=
247891 350 U I **STIFFER @ 33'
T 1 | 20 | 29 0o - M ,
I L HARDER @ 37.4
2475 I R 24744 395
24139+ 400 1o R B T B WEATHERED ROCK
+ : © 100/0.8 WHITE, GRAY, BROWN SL. MICACEOUS
T T r WEATHERED ROCK w/ BIOTITE SEAMS
2470 5 468 q—— 450 *_ A— 2,469.5 44 .4
RPN BN S BN > XK CRYSTALLINE ROCK
60/0.1 60/0-1 WHITE, BLACK SL. MICACEOUS
CRYSTALLINE ROCK

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 2,468.8 ft IN CRYSTALLINE ROCK




GEOTECHNICAL BORING REPORT

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 5

WBS BP14.R030.1

|TIP NO TIP

| COUNTY HAYWOOD | GEOLOGIST Stewman, C. E.

BORE LOG
WBS BP14.R030.1 | TIP NOTIP | COUNTY HAYWOOD | GEOLOGIST Stewman, C. E.
SITE DESCRIPTION BRIDGE 46 ON SR-1364 OVER JONATHAN CREEK GROUND WTR (ft)
BORING NO. B-2 STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. N/A
COLLARELEV. 2,511.8ft TOTAL DEPTH 30.0 ft NORTHING 694,320 EASTING 808,852 24 HR. FIAD

SITE DESCRIPTION BRIDGE 46 ON SR-1364 OVER JONATHAN CREEK

BORING NO. B-2

STATION N/A

OFFSET N/A ALIGNMENT N/A

COLLARELEV. 25118 ft

TOTAL DEPTH 30.0 ft

NORTHING 694,320 EASTING 808,852

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

DRILL RIGHAMMER EFF/DATE  AFOB963 CME-550X 84% 04/26/2024

DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE  Automatic

DRILL RIGIHAMMER EFF./DATE  AFO8963 CME-550X 84% 04/26/2024

DRILL METHOD NW Casing WISPT & Core

HAMMER TYPE ~ Automatic

DRILLER Worley, J. D.

START DATE 10/04/24

COMP. DATE 10/04/24

SURFACE WATER DEPTH N/A

DRILLER Worley, J. D.

START DATE 10/04/24

COMP. DATE 10/04/24

SURFACE WATER DEPTH N/A

CORE SIZE NXWL

TOTALRUN 11.3ft

RUN
ELEV ELEV DEPTH

® | 5w | @

RUN

(ft)

DRILL
RATE
(Min/ft)

RUN
REC. | RQD | SAMP.
@® [ @ [ NO.
% %

DESCRIPTION AND REMARKS

®Oor

P493.07

Begin Coring @ 18.7 ft

1.3

5:07/1.3

5as1al 284

2490

25.0

5.0

4:09/1.0
3:02/1.0
3:23/1.0
5:02/1.0
2:27/1.0

() | (1.0)
85% N\ 77%

(5.0) | (46)
100% | 92%

2485

DRIVE BLOW COUNT BLOWS PER FOOT L
ELEV| /gy |PEPTH 0 SOIL AND ROCK DESCRIPTION
® | ") () | osit | 05ft | 051t | [0 25 G
2515
] GROUND SURFACE 0.0
] L ROADWAY EMBANKMENT
2510 4 } BROWN SAND-SILT w/ ANGULAR
j -y - GRAVELS (A-4)
1 S 47
28066382 4517 - ALLUVIAL
2505 N 27 BROWN SL. MICACEOUS SAND-SILT w/
] v ROUNDED GRAVELS (A-4)
250161 102
2500 i 2 17 | 16
2496 6T 152 3 5 =5
2495 172
WEATHERED ROCK 187
= WHITE, BROWN SL. MICACEOUS SEV. :
77 WEATHERED ROCK
2490 %‘/‘f CRYSTALLINE ROCK
Pz WHITE, GRAY CRYSTALLINE ROCK
5
A
=
2485 I
Z
1~
<< 30.0

Boring Terminated at Elevation 2,481.8 ft IN
CRYSTALLINE ROCK

30.0

5.0

4:27/1.0
1:45/1.0
2:16/1.0
4:33/1.0
4:46/1.0

50) | 3.2
100% | 64%

J

CRYSTALLINE ROCK

N

\

18.7

30.0

Boring Terminated at Elevation 2,481.8 ft IN CRYSTALLINE ROCK




SHEET 6
BP14.R030 / HAYWOOD BRIDGE NO.0046

CORE PHOTOGRAPHS

B-2 B-2
BOX 1: 18.7 - 25.0 FEET BOX 2: 25.0 - 30.0 FEET
GSl: (18.7"' - 25.0') =45 - 55 GSl: (25.0' -30.0') =35 -45

FEET FEET
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