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CAUTION NOTICE

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

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

NOTES:

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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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

U-5760 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION

s

BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

ANGULARITY OF GRAINS

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 REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
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.

ARENACEOUS - 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

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;

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6 l:EUf:gugzgglycU?.’ZRROSLJINB%%EL?«?JEIOJF 0?%::;;35 IS DESIGNATED BY THE TERMS: WEATHERED fw NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION ——————————————— el ROCK (WR) E5=25=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERRL CRAWLR MATERIALS SILT-CLAY MATERIALS O ATERALS MINERAL OGICAL COMPOSITION p— =~ FINE T0 COARSE GRAIN IGNEOUS AND MET AMORPHIC ROCK THAT WHICH IT [S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (357 PASSING %200) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 1>+ 7>~] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
RO =3 ad [ a5 a6 [ A7 | anaz | atas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. L L | GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i . g NON-CRYSTALLINE | — — —] FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. e a3 4-6,A-7 COMPRESSIBILITY eVl SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R N SLIGHTLY COMPRESSIBLE LL < ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD RE RECOVERY (REC.) - TOTA TH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING = HIGHLY COMPRESSIBLE L > SEDIMENTARY ROCK | | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %cmﬁs R'[.N"m'g gxopngslél'go ASEAI ;'sncsscr?r:css.o e e
s s PERCENTAGE OF MATERIAL o ———] sEu ee0s.EiC,
10 CRANULAR |, MUCK, WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
- o35 35 5 o v s s e | oSS | T IC_MATERI CRONDAR  SILT 5 QLAY OTHER MATERI 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
e TRACE OF ORGANIC MATTER 2 - 3% b TRACE .- 0% HAMMER IF CRYSTALLINE. % |onNHTEA LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-517 5 - 122 LITTLE 10 - 20% .
PA =4
i ~ Lag wix| a1 i 40 v a1 |4 wic| 41 | 4w 1 e SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 T o on e P o™ | DIP DIRECTION (OIP AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR HIGHLY ORGANIC > 10% > 207 HIGHLY ~ 35% AND ABOVE WsLL) CRYSTALS ON A BROKEN SPECIME L v LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX N {10 Mx |10 Mx | 11 MN [ 11N [ 18 Mx |10 Mx| 10N | 11 My OOERATE HIGHLY g g - OF A CRYSTALLINE NATURE. .
CROWP INEX| @ ° ° 4MX_ |8 MX]i2 MX|16 MX|ND MX AMOUNTS OF o GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B e o DLONG MHICH oERE 1S BEEN DISPLACEMENT OF THE
USUAL TYPES |STONE FRAGS. ORCANIC A4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MaJOR | GRaveL, anD | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous 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
prEv— P 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.
15 SUBGRADE EXCELLENT T0 GOOD FAIR T0 POOR P00 POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORGERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
O H\- SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
PLOF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN B RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23723 pIp & DIP DIRECTION F_TESTED, WOULD Y PT_REFUSA LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
N-VALUE) (TONS/FT2) 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 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED : TIONS.
GENERALLY L0OSE 410 10 SOIL SYMBOL oer ot TEST BORING O NralNIon TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
K OF RAINAGE.
::,%LE.?OA,.'.’ESWE, DENSE 38 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 —— =~ INFERRED SOIL BOUNDARY CORE BORING SOUNDING ROD v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 27104 2.25 70 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResjpuaL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 47108 2.5 T0 1.0 =777=77= INFERRED ROCK LINE (O MONITORING WELL ~$’ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER:A:;IFF 15 >ng30 2 >104 4 wType? ALLUVIAL SOIL BOUNDARY yAN INSTALLATION CO— SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK.
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
- FIED EXCAVATION - F THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 UNDERCUT Z UNCLASSIFIED EXCAVATION UNCLASSI SEVERAL HARD BLOWS O
/] UNSUITABLE WASTI ACCEPTABLE, BUT NOT TO BE ELA
OPENING (MM) 476 200 042 025 0.075 0053 (539 £ Gsuiteele waste L B ey o | waro CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
- po— p— CoARSE FINE o e 3385’;831 N 2E‘EE2?§éi'§°o§§§:3:Jﬂg”RacK EVBANKMENT OR BACKETLL T0 DETACH HAND SPECIMEN, THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (COB.) (GR.) SAND SAND (sL.) (€L MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE,
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 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 149 LB.HAMMER FALLING 30 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 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74 ORY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
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 IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED USUALLY LIQUID: VERY WET. USUALLY OPT \;O?I;N::TI::O PENETRATION TEST gg'” 'Szzzﬂgt:qgf gg' Bg';f” <PooN PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
N - d . e - - 2 - LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT, SILTY ST - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH THE TOTAL LENGTH OF STRATA AND EXPRESSED aS A PERCENTAGE.
n LIOUID LIMIT 0SS - 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 SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
e HE ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: W.P. #2 ESTABLISHED BY NCDOT LOCATION AND SURVEY
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS UNIT
ROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJ WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 913.86 FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cme-asc [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
" DRY - O REQUIRES ADDITIONAL WATER TO D & CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET COLLAR ELEVATIONS FOR BORINGS EBI-A, EBI-B, EB2-A, EB2-B
ATTAIN OPTIMUM MOISTURE [] cvess uous FL U CORE SIZE: THINLY LAMINATED < 0.008 FEET OBTAINED FROM TIN FILE US760_LS_TIN.TIN DATED 07/31/20I8
PLASTICITY 8"HOLLOW AUGERS e [+ INDURATION
- 3 3 . RE, ETC.
PLASTICITY INDEX (PD) ORY STRENGTH [X] cve-ss0 HARD FACED FINGER BITS [X]vnwL-2 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC
NON PLASTIC -5 VERY LOW TUNG.-CARBIDE INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 615 SLIGHT [J vene srear TEST casis [X] W/ aovence HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HicH [] portasLE HoisT [] wicone STEEL TEETH | [T yan cucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [X] TRICONE 2 15/16 TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
| ] — [ souons aoo INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core a7 [] vane seear TEST

UJ

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 . H o AS FLYSCH (Marinos. P and Hoek E., 2000)
O (0] 6] 6]
[0} c 0 0 )
From the lithology, structure and surface o« H “ “ o From a description of the lithology, structure and o . 8(&
conditions of the discontinuities, estimate 3 - ° 20 ac surface conditions (particularly of the bedding - " - '8.?6 ¢ 9c
the average value of GSI. Do not try to 0 0 c = planes), choose a box i1n the chart. Locate the = . o o — E— v
be too precise. Quoting a range from 33 9 § ! o= b position 1n the box that corresponds to the condition 0 o o © e S 0 5~
831%73}55 'plo'”e ’”ﬁalls'lt_]lc thgl"‘ sc;catmg that 5 < e S S of the discontinuities and estimate the average value 5 C 5 by 9.6 w
- 0. Note that the teble does not < . 0 € €0 of GSI from the contours. Do not attempt to be too a - 8 =2 0+ 0o
apply to structurally controlled failures. s Be) < P 5 ) e o ~C 5 0
Where weak planar structural planes are 0 o P 0 00 precise. Quoting a range from 33 to 37 1s more L oo g z 35 Q=% 250
present 1n an unfavorable orientation H 0 0 z (8‘13 =C realistic than giving GSI = 35. Note that the © c A = i o o= 25c
with respect to the excavation face, v c 5 . o Hoek-Brown criterion does not apply to structurally Q 0 o O 2 L g < 8‘8-, n oo
these will dominate the rock mass 5 . 9 .—c:nm E‘*E“EJ =3 controlled failures. Where unfavourably oriented = 3 =0 o foghat B C =28
behaviour. The shear strength of surfaces - I E S0 98 o 9o continuous weak planar discontinuities are present, —nL o L 7 % © 8 5= o -0
1n rocks ‘lthat*_arﬁ prone to de‘({erloratlon a Y =y °3 {PE 'C”g‘ these will dominate the behaviour of the rock mass. == =0 e 572 » O e
as & result of changes i1n moisture z “ +© 0o oH* O The strength of some rock masses 1s reduced by the Z= 2 ' o 0 © ENel 1 O
content will be reduced 1f water 1s (@) e -8' '83:-' 03 00 ; d d th bo ollowed f 83 % o 3 0 L0 Zo
present. When working with rocks in the o 8o - gn ©a0n 0o, presence of groundwater ond this can be allowed for =Zc g« R ED 202 g,
foir to very poor categories, a shift to w o 3 iy - gg'—j‘ o 0w by a slight shift to the right in the columns for fair, wi g o2 8 »no g‘&c O 5u
the right may be made for wet conditions. % O ¢ _68 So 00 g‘ a (1)8 poor and very poor conditions. Water pressure does %% 5 O *6 ! 8 | _?:J o EOEJ a _08
Water pressure 1s dealt with by effective L E ) 8 o o 83} g $c© E-: S not change the value of GSI and 1t 1s dealt with by L (_)_8 E 0 8“- o+ g —(‘3*5 g‘ E': O.c
stress analysis. ) L o Q05 I el oot woh using effective stress analysis. 59 o ooc o5 I 0 O S0« w ok
wn > > o e wuwmo om=o >z nac= > D O n b =z o »n 04 > n =
STRUCTURE DECREASING SURFACE QUALITY —=—= COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
A, 7hick bedded, very blocky sandstone
rock specimens or massive 1n a0
P N/A N/A N 7he effect of pelitic coatings on the bedding 70
/ thu rock with few Wldelg spaced n plones 15 minimized by the confinement of A
1scontinuities the rock mass. In shallow tunnels or slopes
B 80/ K% these bedding plones may cause structurally
| L/ N controlled instobility. 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin X 70
of cubical blocks formed by three S
Intersecting discontinuity sets o B. Sond- C. Sond- 0. Si/¢stone 7 E. Weok 50
60 stone with stone and or silty shole s1/ts tone
LCL) thin inter- s1/tstone wrth sond- 7 // or cloyey B C E
loyers of 1 similor stone loyers 7 1 shale with
VERY BLOCKY - interlocked, )] s1/tstone A omounits ///’ sonds tone
partially disturbed mass with =z 50 A Joyers 40
multi-faceted angular blocks s /
formed by 4 or more joint sets o
1
z 40 : /
[ C,0,E, ond G - may be more or TF. /et /Ly deformed,
: BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but mti/i:j/;d/ay/d:d/afgz‘jwd 30
p 4
sl folded with angular blocks = this does not change the strength. sheored clayey shole or siltstons F
formed by many 1ntersecting o Tectonic deformation, faulting and with broker ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these sondstone leyers forming on
Kz of bedding plenes or schistosity 7 J cotegories to F and H. olnost chaouc structure 20
Y /
L
DISINTEGRATED - poorly inter- o /
locked, heavily broken rock mass g 20 [Z57 . thaiseurbed silty [ H. 7ectonicolly deformed silty
with mixture of angular and A or cloyey shale with 2/ or cloyey shole forming o 10
rounded rock pleces or without a Few very £ chaotic structure with pockets H
thin sendsstone layers of clay. Thin loyers of
VA £ sond’stone are tronsformed
10 e 4 tnto smoll rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak Schlst031t|:| or shear planes —— &> Means deformation after tectonmic disturbance
DATE: 8-19-16
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GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 46381.11

[ TP U-5760

| cCouNTY FORSYTH

| GEOLOGIST M. Metry

WBS 46381.1.1

TIP U-5760

COUNTY FORSYTH

GEOLOGIST M. Metry

SITE DESCRIPTION Bridge No. 751 on Big Mill Farm Rd. over US 421/ 1-40 Bus/NC 150

GROUND WTR (ft)

BORING NO. EB1-A

STATION 26+50

OFFSET 59ftLT

ALIGNMENT -L-

0 HR. Dry

COLLAR ELEV. 906.0 ft

TOTALDEPTH 247 ft

NORTHING 861,277

EASTING 1,672,787

24 HR. Dry

SITE DESCRIPTION Bridge No. 751 on Big Mill Farm Rd. over US 421/ 1-40 Bus/NC 150

GROUND WTR (ft)

BORING NO. EB1-B

STATION 26+80

OFFSET 59 ftRT

ALIGNMENT -L- 0 HR.

Dry

COLLARELEV. 918.0ft

TOTAL DEPTH 7.7 ft

NORTHING 861,308

24 HR. 3.0

EASTING 1,672,908

DRILL RIG/HAMMER EFF./DATE SME9563 CME-550X 88% 08/10/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE SMES563 CME-550X 88% 08/10/2017

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER J. White

] START DATE 06/17/19

COMP. DATE 06/17/19

DRILLER J. White START DATE 06/17/19

COMP. DATE 06/17/19

l SURFACE WATER DEPTH N/A

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U5760_GEQ_BRDGO751_FORSYTH.GPJ NC_DOT.GDT 4/7/21

DRIVE BLOW COUNT BLOWS PER FOOT same. | - DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬂE)V ELEV DE(:)T H . . o s - o SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(th')T H o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ! ! : NO. | /moil ¢ | eev.m DEPTH () (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001 | NO. | /moll G
310 920 |
:: 9180 i 00 ‘2 918.0 GROUND SURFACE 0.0
1 1 ] :
+ L .. M P ARTIFICIAL FILL
I e s B $06.0 GROUND SURFAGE 80 I e 4 \ 4 9160 _ _ _Tan-brown, silty clayey fine SAND 2.0
S __+.,. M ] ARTIFIC_IAL FILL ] 915 il < White-black-red, silty fine to coarse SAND
il 1. Brown, silty clayey fine SAND, trace mica 913.8 4+ 42 3 g % %
1 s & 1 5 9 13 . L o M
9019 41 - 3 3 Jim = 4 2 .‘22'.‘*.%-...__;_. s
900 1 95 - M 9103 T 77 ‘ s e TR 910.3 7.7
3 T 3 60/0.0 60/0.0 Boring Terminated by Auger Refusal at
i .. 8980 _ o s : Elevation 910.3 ft on Crystalline Rock:
8969 L 91 I s RESIDUAL i GRANITE
il 4 2 2 & - M Orange-tan-white to brown-white-tan, fine £
895 = X sandy SILT, little mica L
1 = [
Bate L 141 | . . A |
890 i "E ) M I
=+ s @ ¥ L
8869 | 191 . = . SN : i
88s it e .
1 Th—~—— - ..
| ga1g 1 541 D R 881.9 24.1
13 [ 247 [fo0/0. 100/0 28 BT WEATHERED ROCK
] 60/0.0 60/0.0 \ GRANITE

I S TR M VR VA S N R O CH (G Ty i (S T S (A YR TR T
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Boring Terminated by Auger Refusal at
Elevation 881.3 ft on Crystalline Rock:
GRANITE
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GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 46381.1.1 JIIP U-5760 |COUNTY FORSYTH IGEOLOGIST Stickney, J. K.

WBS 46381.1.1 TIP U-5760 —ICOUNTY FORSYTH

GEOLOGIST Stickney, J. K.

SITE DESCRIPTION Bridge No. 751 on Big Mill Farm Rd. over US 421/ 1-40 Bus/NC 150 GROUND WTR (ft)

BORING NO. B1-A STATION 27+26 OFFSET 30ftLT ALIGNMENT -L- 0 HR. N/A

COLLARELEV. 916.2 ft TOTAL DEPTH 454 ft NORTHING 861,351 EASTING 1,672,822 24 HR. FIAD

SITE DESCRIPTION Bridge No. 751 on Big Mill Farm Rd. over US 421/ 1-40 Bus/NC 150

BORING NO. B1-B STATION 27+25 OFFSET 30ftRT

ALIGNMENT -L-

COLLARELEV. 91751t TOTAL DEPTH 504 ft NORTHING 861,345

EASTING 1,672,882

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

DRILL RIGIHAMMER EFF.I[DATE HFO0072 CME-550X 89% 12/16/2019

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE HFO0072 CME-550X 89% 12/16/2019

HAMMER TYPE Automatic

| DRILL METHOD NW Casing w/ SPT

DRILL METHOD NW Casing w/ SPT

DRILLER Smith, C. L.

START DATE 08/26/20

COMP. DATE 08/26/20

l SURFACE WATER DEPTH N/A

DRILLER Smith, C. L. START DATE 08/26/20

ICOMP. DATE 08/26/20

[ SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U5760_GEQ_BRDGO0751_FORSYTH.GPJ NC_DOT.GDT 4/7/21

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L
EL'ﬁE)V ELEV DE(:; B 4 o Y, ) SOIL AND ROCK DESCRIPTION E:-fg" ELEV DE(;’)T H 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft ! 50 75 1000 | NO. | /moil & | ELev. gy DEPTH (1) () 0.5ft | 0.5t | 0.5ft | |0 25 50 75 1001 | NO. | /Mol &
920 L 920 i
1 L 4 - 917.5 GROUND SURFACE 0.0
T o162 GROUND SURFACE 0.0 T - (Rt ROADWAY EMBANKMENT
915 K5 T~ CE q—_ ROADWAY EMBANKMENT 915 I N L Tan to Brown, Silty Clayey SAND, Trace
[ L Tan to Brown, Silty Clayey SAND, Trace 91457F 30 I Ly Mica
1+ < Lo ey ; T 2 4 5 IR M et
(] o s = ~ Mica il K I el
1 - L Ji NI g
9112 T 50 o LET I e S
810 sl +] s & Mo -fs 910 \ i
o 1] T S 9095 BO ' s
2082 T 80 s %y i S | e MR
T [ [ ]° || e w R I T i
3 D
ws| I i m&d ws | 1 y il L e
y - 904 51 130 ) ; i
9032 T 130 e I N £ 1| T <& -8 ‘5: M - RESIDUAL
i 3 2 5 7 M i ALLUVIAL T \ B Red to Orange, Fine Sandy Silty CLAY
T T i Red to Brown, Siity CLAY, Trace Mica, with T i B
900 i 1 | alternating layers of Tan to Brown, Clayey, 900 i \ L.
1 b : N Silty SAND, Trace Mica 89251 180 L = 5 LT i
ges2 T 180 o C 8.2 180 ] *13 M
T KT I +5_ : M i RESIDUAL T i i [
T I B Red to Orange, Fine Sandy Siity CLAY T | i
895 [ 895 |
- [ — Beasr2a0 | . 5 ‘ —
gga2 T 230 o B il - I I D i
T [ 57 [ao0a| | bl o RN (SR el - 8927 235 T b A | R -
+ .. - '10@.'0'9‘ H WEATHERED ROCK + . e ). -
890 -+ B e o Black, White and Gray 890 + s o Fedgar i -
-+ — (BIOTITE GNEISS and SCHIST) 88951 280 e — 89,0 285
pag2 T 280 i i L | il Dol Slebdnd Bibons. . ¥ T T T T TWEATHEREDROCK |
T 17 |83/0.3 © 1001089 < I L i Gray to White, (BIOTITE GNEISS and
4 o & g U . 1 & s 2 g SCHIST)
885 885
- — 884 51330 —
T 8832 33.0 T 69 |31/ " 100106 i
i i = CRYSTALLINE ROCK i o i
1.~ . . -
8809 | 353 s g A (BIOTITE GNEISS and SCHIST) i L ]
880 i 60/0.1 661019 V\”T_ 880 i J [z 8005 3.0
> 2, CRYSTALLINE ROCK
1 - + - o A (BIOTITE GNEISS and SCHIST)
4 iz + s -
i e 8772 T 403 et wil
g759 | 403 . = i 60/0.1 L axh
875 Al 60/0.1 60/0.1 o 875 Ik iR
i T A 8722 T 453 e r =
-+ . - e . (A =+ . . o N
g709 1 453 N A 8708 45.4 I 60/0.1 . o 'l
1 60/0.1 60/0.1 - Boring Terminated at Elevation 870.8 ft in 870 o2 -
=+ o CRYSTALLINE ROCK (BIOTITE 4 - ,,UI‘/;_
- i GNEISS/GRANITE) gez0 T egn 2is 2 Kl 8871 50.4
i N it 60/0.1 a0/0 N Boring Terminated at Elevation 867.1 ft in
Al o il r CRYSTALLINE ROCK (BIQTITE
i L i N GNEISS/GRANITE)
1 L 1 L




FORSYTH.GPJ NC_DOT.GDT 4/7/21

NCDOT BORE SINGLE U5760 GEO_BRDGO751

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 46381.1.1

[ TP U760

| COUNTY FORSYTH

| GEOLOGIST Stickney, J. K.

SITE DESCRIPTION Bridge No. 751 on Big Mill Farm Rd. over US 421/ 1-40 Bus/NC 150

BORING NO. B1-C

STATION 27+26

OFFSET CL

ALIGNMENT -L-

0 HR.

COLLARELEV. 9170 ft

TOTAL DEPTH 576 ft

NORTHING 861,348

EASTING 1,672,852

24 HR.

GROUND WTR (ft)
N/A
FIAD

DRILL RIG/HAMMER EFF./JDATE HFO0072 CME-550X 89% 12/16/2019

| DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE Automatic

DRILLER Smith, C. L.

START DATE 08/25/20

COMP. DATE 08/25/20

| SURFACE WATER DEPTH N/A

I

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EZ.[EV ELEV DE{;"H v o] SOIL AND ROCK DESCRIPTION
) (ft) 0.5ft | 0.5ft | 0.5ft | O 25 50 75 1001 | NO. |/moll & | etev.m DEPTH (i)
920
+ [ 917.0 GROUND SURFACE 0.0)
il T LRl ROADWAY EMBANKMENT
915 L 1 Lpd Tan, Brown, Silty Clayey SAND, Trace to
i 1. IC\_ Little Mica
=5 5 : L
9120 | 50 : . - . 1 . t\_
[~
910 1 : +“ W
] Ll
i s o 3 9_082——_"—El—é'm_v_T_“_____jé
+ - £ B Red, Brown Silty , Trace to Little Mica
907.0 L 10.0 3 7| 5 -} - " L:- interlayered with Tan, Brown, Clayey Silty
dik B -99- L\- ShE SAND, Trace to Little Mica 12.2
1 1 L ALLUVIAL
& - \_ Brown, Gray, CLAY, interlayered with Red,
9020 | 150 . ] 9020 Orange, Fine Sandy Silty CLAY 16.0
1 R R & - w - RESIDUAL
900 2 NG
-+ ‘\ \" Brown, Gray CLAY, (Note 23.2 ft. to 32 ft.,
+ 2 A \' R \" alternating layers of soft and hard material)
| 8970 | 200 s N] s \_
T 35 | 16 | 12 - Doas- - w RN
895 I N
T 7 N
sa20 | 250 e & N
-+ 4 S 6 . 41 - W \-—
890 I N
1] = NG
1 SN N
8870 | 300 3 A \_
T 7 7 K] - e W \_
885 T 885.0 32.0
T WEATHERED ROCK
L Gray, Black
| 8820 | 350 . (BIOTITE GNEISS/GRANITE)
T 0070.3 © 1001039
L -+ 8792 a8
+ = CRYSTALLINE ROCK
:: .,_',.’g_ Gray, Black and White
T 1 L BIOTITE GNEISS
875 o é,'-’e_ REC =91%
T = RQD =70%
T ’;I_',:-e_ GSI 80 - 85%
1 AS
870 -+ —869.4 47.6
4 F'.'f/ Gray and White
+ o= GRANITE
+ ﬁ REC = 87%
865 + o, RQD = 87%
T '.’,’ GSI 85 - 80%
- |I\
1 2
-+ 1=
860 -+ 8504 57.6

P
—t

|
T

P V.
L e

M|
+—+—+—

PRI
PR B e
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Boring Terminated at Elevation 859 .4 ft in
CRYSTALLINE ROCK (BIOTITE
GNEISS/GRANITE)

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 9

NCDOT CORE SINGLE U5760_GEO_BRDGQ751_FORSYTH.GPJ NC_DOT.GDT 4/7/21

WBS 46381.1.1 I TIP U-5760 I COUNTY FORSYTH I GEOLOGIST Stickney, J. K.
SITE DESCRIPTION Bridge No. 751 on Big Mill Farm Rd. over US 421/ 1-40 Bus/NC 150 GROUND WTR (ft)
BORING NO. B1-C STATION 27426 OFFSET CL ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 917.0ft TOTAL DEPTH 576 ft NORTHING 861,348 EASTING 1,672,852 24 HR. FIAD
DRILL RIGIHAMMER EFF./DATE HFO0072 CME-550X 89% 12/16/2019 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic
DRILLER Smith, C. L. START DATE 08/25/20 COMP. DATE 08/25/20 I SURFACE WATER DEPTH N/A
CORE SIZE NQ TOTALRUN 19.8ft
RUN DRILL RUN STRATA L
Et_ﬂ%\, ELEV DE;)T H R(g)N BATE [WEC. [ 2D R RnRR | g DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % ) % % |G| ELEV. (ft) DEPTH (it)
879.2 Begin Coring @ 37.8 ft
8792 T 378 | a8 (4.1) | (2.6) (8.9) | (6.9) "1"’,' 879.2 CRYSTALLINE ROCK 37.8
:: 85% | 54% 91% | 70% g: Gray, Black and White, Very Slight to Fresh, Medium Hard to Moderateratly
N3 =l Hard, BIOTITE GNEISS, vertical contact with Sillimanite-Mica Schist, with
875 8744 425 H/.e_ close to moderately close fracture spacing.
+ 50 (4.8) | (4.3) I
T 96% | B6% Bﬁ' -
4 s
870 | gega 476 % —869.4 476
T 50 (4.4) | (4.4) (8.7) | (8.7) Kla{ Gray and White, very slight to fresh, hard to very hard, GRANITE, with very
i 88% | B8% 87% | 87% V= close fracture spacing.
7
-+ = -
865 | geas-t 526 2
T 50 4.3) | (4.3) o,
T 86% | B6% "‘-”':“
860 | g5041 57.6 o i—859.4 57.6
T - Boring Terminated at Elevation 859.4 ft in CRYSTALLINE ROCK (BIOTITE
1 - GNEISS/GRANITE)
I s




NCDOT BORE DOUBLE U5760 GEO _BRDGO751_FORSYTH.GPJ NC_DOT.GDT 4/7/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 10

WBS 46381.1.1

|T1P U-5760

ICOUNTY FORSYTH

| GEOLOGIST J. Mize

WBS 46381.1.1

TIP U-5760

COUNTY FORSYTH

GEOLOGIST J. Mize

SITE DESCRIPTION Bridge No. 751 on Big Mill Farm Rd. over US 421/ 1-40 Bus/NC 150

GROUND WTR (ft)

BORING NO. EB2-A

STATION 28+50

OFFSET 59ftLT

ALIGNMENT -L-

0 HR. Dry

COLLARELEV. 81801t

TOTALDEPTH 14.9ft

NORTHING 861,477

EASTING 1,672,803

24 HR.

Dry

SITE DESCRIPTION Bridge No. 751 on Big Mill Farm Rd. over US 421/ [-40 Bus/NC 150

BORING NO. EB2-B

STATION 28+50

OFFSET 59 ft RT

ALIGNMENT -L-

COLLAR ELEV. 907.0ft

TOTAL DEPTH 17.0 ft

NORTHING 861,468 EASTING 1,672,820

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

DRILL RIG/HAMMER EFF./DATE SME275 DIEDRICH D-50 87% 10/21/2017 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./JDATE SME275 DIEDRICH D-50 87% 10/21/2017 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER T. Williams START DATE 06/17/19 COMP. DATE 06/17/19 l SURFACE WATER DEPTH N/A DRILLER T. Williams START DATE 06/18/19 COMP. DATE 06/18/19 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT samp | /| L DRIVE BLOW COUNT BLOWS PER FCOT SAMP. L
Ez_fgv ELEV DFE;)T H : »s 0 = e ) SOIL AND ROCK DESCRIPTION E{-ff)v ELEV DE(;)T H 0 SOIL AND ROGK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5ft : ! : NO. | /moll ¢ | elev gy DEPTH () (ft) 0.5ft | 0.5ft | 0.5t | |0 23 2 73 100| | NO. |/woil o
920 B 910 |
9180 | oo GROUND SURFACE 0.0] :: B
i 2 4 4 -*a - M RESIDUAL 9070 | 00 GROUND SURFACE 0.0
4 ¥ ___Brown-red, silty CLAY, trace mica 20| &£ 1 1 2 ‘\3 e W RESIDUAL
915 91451 35 | Red-brown, fine sandy SILT, little mica 905 - Brown, fine to coarse sandy silty CLAY
T 3 4 7 3 TN M 9035 T 35 A __R_F__________T_...L__&Q
4 . L T 3 5 5 . . M ed-brown, fine sandy SILT, trace mica,
+ . .‘\ 5 - + . e trace organics, saprolitic
-0 - 5_': _ - T T T T TBrown, sity SAND, saprolitc | | 900 i ) } )
T 4 5 | 10 el v ekl Bl M | 8985 T 85 I
+ R i L R + P 4 3 1 M
-+ ee e s N —‘-a--._‘______._‘ 120 + ' x
905 | 9050 | 130 S - : N Z WEATHERED ROCK 895 il l1| ) 129
ey T awo g . 100/0. GI_ 7 S GRANITE o aga s T 125 ; - ; S Brown, silty fine SAND, trace mica, saprolitic
60/0.0 60/0.0 Boring Terminated by Auger Refusal at T -2 R N B w
Elevation $03.1 ft on Crystalline Rock: i Tt = o
GRANITE 890 | sopo | 170 B e 17.0
60/0.0 60/0.0
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Boring Terminated by Auger Refusal at
Elevation 890.0 ft on Crystalline Rock:
GRANITE




46381.1.1 (U-5760)
FORSYTH COUNTY
BRIDGE ON BIG MILL FARM ROAD OVER US 421 / 1-40 BUSINESS / NC 150
BETWEEN SR 4315 AND SR 2649

CORE PHOTOS

B1-C
37.8° TO47.6°

SHEET 11

B1-C
47.6° TO 57.6°



U-5760

REFERENCE

46381

T

PROJEC

CONTENTS
SHEET NO.

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN
PROFILE
BORE LOGS

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY FORSYTH

PROJECT DESCRIPTION KERNERSVILLE SOUTHERN
LOOP, AT US 421 /BUSINESS 140 TO NC 66

(WEST MOUNTAIN STREET) IN KERNERSVILLE.
WIDEN BIG MILL FARM ROAD AND SR 2649
(HOPKINS ROAD) AND CONSTRUCT INTERCHANGE
AT US 421/NC 150 /BUSINESS I-40

SITE DESCRIPTION CULVERT AT STA.90+93.82 -L-

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. U-5760 116

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 SQIL 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 TQ 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.

PERSONNEL
STICKNEY, J. K.

SMITH, C. L.

FOSTER, B. E.

BADEY, A.

WHITE, J.

INVESTIGATED BY _ STICKNEY, J. K.

DRAWN BY FIELDS, W. D.

CHECKED BY _ BEVERLY, J. E.

susMTTeD BY _ MILLER K. B.

DATE DECEMBER 2019

— —
SHEET TOTAL

i,
Sow CARn 2,
an 0 %,

(—DocuSigned by:

/5

N—957A789AED704CB...

12/16/2019

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

U-5760 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 188 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
1S 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.

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 REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL.

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

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

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK.
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
7 : 7
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED féfyi NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION R = 5 T ROCK (WR) E>="5=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL RANULAR MATERIALS SILT-CLAY MATERIALS o TELS MINERALOGICAL COMPOSITION P y FINE 70 COARSE GRAIN IGNEDUS AND METAMORPRIC ROCK TRAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS GQUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
RO a1 "3 "o ad [ 45 [ a6 [ A7 | ataz | aans ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
. , N FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. Ao | A-l-b a-2-4]A-2-5 [0 -3 0-6,A-7 COMPRESSIBILITY EEEKCTJCSFLALUNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
P 3335353 H SRR SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
3568280083 < N
995395555%: RS MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED [NTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE GARREL DIVIDED
2 PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 ‘ I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH 0F CORE RUN AND EXPRESSED AS A PERCENTAGE.
*10 0 GRNULAR | ST MUCK, PERCENTAGE OF MATERIAL (CP) L SHELL BEDS, ETC.
X 50 MX CLAY . WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*249?91 ? »j: g m; 15 m 35 MX |35 MX|35 MX |35 MX| 36 MN |36 MN|36 MN|35 MN - SoiLs e CREDIPR - SILg B4 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
et TRACE OF ORGANIC MATTER 2 - 3% = TRACE T HAMMER 1F CRYSTALLINE. %I%DLiiLANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 57 5 - 127 LITTLE 10 - 207 -
PASSING *40
W _ _ 0 SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK CENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
40 MX] 41 MN |49 MX| 41 MN| 40 MX| 41 MN |40 MX| 41 MN LITTLE OR " " . (V SLLI CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF PV
Pl 6 MX NP (10 MX |18 MX | 11 MN | 11 MN |18 MX [ 18 MX | 11 MN | 11 MN HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE .
ORGANIC R
GROUP INDEX 0 0 am |8 mx |12 |15 mxno mx AMOUNTS OF SIS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B T e O O e acC 1AS BEEN DISPLACEMENT OF THE
ORGANIC (SL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR :
USUAL TYPES [STONE FRAGS. <z WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
o meuor | GraveL, ano | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS |  sD | N0 | ORAVEL AND SEND SOILS SOLLS A A STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CEN.RATING P ZPw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS SUBGRADE EXCELLENT TO GOOD FAIR TO POOR POOR POOR UNSUITABLE O_qmm» E\IJ_\E}: FSSEUSNE :g[[:liﬁ HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
SPRING OR SEEP - -
PLOF A-7-5 SUBGROUP IS < LL - 30 ; PI OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL EIDEH[«DMIDN (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH :
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e ey PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  23/%2°  pIp g DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS [S SMALL COMPARED TO
(N-VALUE) (TONS/FT9) 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 sPT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS
GENERALLY LooSE 41012 SOIL SYMBOL Geg our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. = )
GRANULAR MEDIUM DENSE 12 70 30 /A IF TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 T0 58 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 10 0.5 w TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. £ TESTED, WOULD YIELD SPT N VALUES < i@ BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
| =
aIALTTEFEII\;(iY MEDISU:IFSFT[FF ;TTOD 1&?5 m.? TTDD 21.@ =777=/7= INFERRED ROCK LINE (O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK GUALITY DESIGNATION (ROD) - A MEAGURE OF ROCK GUALITY DESCRIGED BY TOTAL LENGTH OF
MATERIAL esmer grols iz A PiEZONETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
M Jo Je TTrpe* ALLUVIAL SOIL BOUNDARY INSTALLATION O SPT N-VALUE ALSQ 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 ROCK
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT VA UNCLASSIFIED EXCAVATION - ﬁ UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 288 0.42 @25 0.075 0.053 UNSUITABLE WASTE e B N e oo HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT & ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
(BLOR.) (cos.) (GRY SAND SAND (SLy Ly MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 2.25 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE DR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7, DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
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 IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER 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.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
* SATURATED - psuaLLY LIOUID: VERY WET, USUALLY e - VOID RATIO SD- - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT, SILTY - - .
. ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liguio LMt FOSS. - FOSSILIFEROUS oLl - SLIGHTLY nS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC - N FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
RANGE - WET - (W) y R - R
o ATTAIN OPTIMUM MOISTURE E?AGSH.IGHT?YAGMENTS \1/1 yED;YSTURE CONTENT CBR E:ﬁzuﬁma BEARING FRACTURE SPACING BEDDING BENCH MARK: BORIGS PROJECTED USING NCDOT PROVIDED TIN FILE
pLL L pLasTIC LIMIT . TERM SPACING TERM THICKNESS (US760_Ls._tin.tin
PMENT N T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET X
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPME USED ON SUBJEC 0JEC WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
O - OPTIMUM MOISTURE DRILL UNITS: ADYANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT - . NOTES:
[] cMe-45c [] ciav sits autoMaTIC [ ] MaNUAL CLOSE 2.16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NJTES:
" DRY - © REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 2.008 - 8.3 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE D CME-55 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.088 FEET
PLASTICITY [] evouow ausens (s [w__ INDURATION
- FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD) DRY STRENGTH [ cre-so0 [[] rero FaceD FINGER BITS LY " A ’
NON PLASTIC 2-5 VERY LOW D TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene suear TeST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ SPT
MODERATELY PLASTIC 16-25 MEDIUM [[] posT HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [ ] porTaBLE HOIST [] ricone " STEEL TEETH [ weno ause BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR CME-550X [] Tricone * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
SOUNDING ROD INDURATED
(HF0070) DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST HARP HAMMER BLOWS REQUIRED 10 BREAK SAMPLE
CME-558X% ;
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. e 304 HOLLOW STEM AUGERS O EXTREMELY INDURATED

SAMPLE BREAKS ACROSS GRAINS.

DATE: 12-06-2019
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HORIZONTAL VERTICAL PROJECT REFERENCE NO. | SHEET NO.
0 10 20 0 10 20
NOTE: ' INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH PROJECTED e ey — e ey —— U-5760 4
ON TO THE EXISTING GROUND PROFILE ALONG CENTERLINE OF -CULVERT- TAKEN FEET FEET CENTERLINE PROFILE ALONG
FROM THE PROVIDED PROJECT TIN FILE (U5760_Ls_tin.tin). VE = 1 CULVERT AT STA. 90+93.82 -L-
895 | 895
¢
890 —L— 890
885 885
B2 B1
o ST © -
Fedrht 22’RT END CULVERT
CL STA.I1+08 -CULVERT -
875 875
@\ - e [— —— =T [[:\ b — Lo 1
jian NS ®
870 @_::u: // ROADWAY |- EMBANKMENT, E:Z LOOSE, TAN, \\ aro
BEGIN CULVERT : - g 8]
. SO CULERT L - Brown, 6rAY,(E)— ; MOIST,@_t: SILTY CLAYEY N o
.\ & E FINE SAND
—————————— S RARREESS 1 — — — E} [0 0O
860 S . RSN =2k cunb I 860
RESIDUAL, SOFT TO VERY STIFF, ROWN-ORANGE, BROWN, DARK GRAY, MOIST TO
855 855
BT
850 WET, CLAYEY FINE SILT, VERY MICACEQUS 850
845 845
840 840
835 835
830 830
825 825
@ ALLUVIAL, LOOSE, BROWN-ORANGE, MOIST, CLAYEY FINE
SILTY TO COARSE SAND, TRACE ROCK FRAGMENTS
820 820
MEDIUM STIFF TO STIFF, ORANGE, BROWN, GRAY,
MOIST TO WET, SILTY CLAY, TRACE MICA
85 8i5
© ALLUVIAL, LOOSE TO MEDIUM DENSE, GRAY,
TAN, SATURATED, SILTY SANDY GRAVEL
80 80
10+ 00 10+25 10+ 50 10475 11+00 —CULVERT-




NCDOT BORE DOUBLE U5760_GEO_CULV.GPJ NC_DOT.GDT 12/11/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5 OF 6

WBS 46381.1.1 | TIP  U-5760 | COUNTY FORSYTH | GEOLOGIST  Stickney, J. K.

SITE DESCRIPTION CULVERT ON SR 2649 (HOPKINS ROAD) OVER KERNERS MILL CREEK GROUND WTR (ft)
BORING NO. Bl STATION 90+75 OFFSET 38 ftRT ALIGNMENT  -L- O HR. 10.0
COLLARELEV. 873.3ft TOTAL DEPTH 26.1 ft NORTHING 866,978 EASTING 1,671,209 24 HR. FIAD

WBS 46381.1.1 TIP U-5760 COUNTY FORSYTH GEOLOGIST  Stickney, J. K.

SITE DESCRIPTION CULVERT ON SR 2649 (HOPKINS ROAD) OVER KERNERS MILL CREEK GROUND WTR (ft)
BORING NO. B2 STATION 91+08 OFFSET 22 ftRT ALIGNMENT  -L- O HR. 11.0
COLLARELEV. 873.1ft TOTAL DEPTH 26.2 ft NORTHING 866,995 EASTING 1,671,177 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE  HFO0070 CME-550X 81% 06/04/2018

| DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE HFO0070 CME-550X 81% 06/04/2018

DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Automatic

DRILLER Smith, C. L. START DATE 11/07/19 COMP. DATE 11/07/19

| SURFACE WATER DEPTH N/A

DRILLER Smith, C. L. START DATE 11/07/19 COMP. DATE 11/07/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'[E)V ELEV DE(%T H v o SOIL AND ROCK DESCRIPTION E'(-f'[E)V ELEV DE(%T H o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |O 2|5 5|0 7|5 100| | NoO. moll G | ELev. @) DEPTH (i) (ft) 0.5ft | 0.5ft | 0.5t | |0 2|5 5|0 7|5 100( | NoO. voll 6
875 | 875 |
+ - 8733 GROUND SURFACE 0.0 T - 873.1 GROUND SURFACE 0.0
T T - - CET ROADWAY EMBANKMENT T ¥ ROADWAY EMBANKMENT
T 1° ) ) g TAN, BROWN, GRAY, SILTY CLAYEY T 1° 70 N TAN, BROWN, ORANGE, GRAY, SILTY
870 I 1 ||: S FINE SAND 870 1 | L&y CLAYEY FINE SAND
868.7 = 4.6 I- - - Ced 8684 T 47 1--- t’--
I LAY e : : MOLRT i IR IR M ICRT
I i : : ] I A L
865 I | N 865 I \ N
8637 + 96 oo - - 7 B e 9.6 8634 T 07 B Bt sesa 97
T 5 7 3 +7 .. . . OO0 862.7 ALLUVIAL 106 T 1 iy 3 AL o ALLUVIAL 10.7
T+ - - - - - GRAY, TAN, SILTY SANDY GRAVEL T+ - -’12 - GRAY, TAN, SILTY SANDY GRAVEL [
860 I - - - RESIDUAL 860 T b RESIDUAL
eca7 L 146 T - - DARK BROWN, CLAYEY FINE SANDY T 1 DARK GRAY, CLAYEY FINE SANDY SILT,
F I 5 5 : # S - - y SILT, VERY MICACEOUS B84 T 147 | 5 . ‘Z : VERY MICACEOUS
855 1 . \ ) ) 855 1 l, .
\) T
8537 = 196 S - - 8534 T 197 b
T 6 | 8 8 . . . + ..
T : .1_6 i i M I 1 2 3 ‘5_ i
I 1 ) ) I N
850 I | 850 1 X
8487 + 246 - - 8484 T 24.7 -\\- -
T L M )1 - - M 847.2 26.1 T 518109 | eir 26.2

Boring Terminated at Elevation 847.2 ft IN
RESIDUAL SANDY SILT

Boring Terminated at Elevation 846.9 ft IN
RESIDUAL SANDY SILT




SHEET 6 OF 6

WBS 46381.1.1 TIP U-5760 COUNTY FORSYTH GEOLOGIST Badey, A.
SITE DESCRIPTION CULVERT ON SR 2649 (HOPKINS ROAD) OVER KERNERS MILL CREEK GROUND WTR (ft)
BORING NO. L_9120 STATION 91+20 OFFSET CL ALIGNMENT  -L- O HR. 10.0
COLLARELEV. 871.0ft TOTAL DEPTH 15.0 ft NORTHING 866,989 EASTING 1,671,152 24 HR. 7.9
DRILL RIGIHAMMER EFF./DATE SME9563 CME-550X 93% 11/08/2018 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER BADEY, A. START DATE 06/21/19 COMP. DATE 06/21/19 | SURFACE WATER DEPTH N/A

DRIVE |5epty| BLOW COUNT BLOWS PER FOOT SAMP. L

ELEV

@ | BBV o - © - 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5t | 0.5ft A ! ) NO. Mol G
875 |
3710 1 00 [ 871.0 GROUND SURFACE 0.0
870 T T 2 [ 2 _« M Lo ALLUVIAL
T L sl BROWN-ORANGE, CLAYEY FINE SILTY
I AV 255 868.0 TO COARSE SAND, TRACEROCK 30|
R S - v e - bio v L FRAGMENTS __ _ _ _
865 + - P §— ORANGE, BROWN, GRAY, SILTY CLAY,
-+ t N TRACE MICA
I o YNY
se25 1 85 | L L |
T e - N C
0| T - N
1 : B 89.0 _ _ _ _ _ _ __ _ _ _ _ _______ 120
I o RESIDUAL
8575 F 185 4+ -+ ————1| L. ! BROWN-ORANGE, FINE SANDY SILT
[ X} W 856.0 15.0

Boring Terminated at Elevation 856.0 ft IN
RESIDUAL SANDY SILT
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CAUTION NOTICE

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

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9I19) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS,ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (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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C.L. SMITH
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

U-5760 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.

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 e ———— ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 70 COARSE GRAIN IGNEOUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35 PASSING *2001 (> 357 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. gg;ﬁ’:‘c‘%ﬁmg WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROUP a3 | a2 a4 [ a5 [ab | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONE ISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. s COMPRESSIBILITY N SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
. SLIGHTLY COMPRESSIBLE L <3l ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
. CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | I I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE_OF MATERIAL Bl ———1 SHELL BEDS.ETL
5 WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'2‘005 ORGANIC MATERIAL B - TR OTHER MATERIAL ROCKS OR CUTS MASSIVE RoCK.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-62 TRACE 1- 107 HAMMER IF CRYSTALLINE. %PR&OL*;EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 127 LITTLE 18 - 207 .
w _ — 4 x| 4110040 wx] 41 10| 40 x| 41 e |40 x| 4t o SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% 2’5"; IS)"'G“T ggsgrgsgsgzn.:va;gigz. ;gé'glagf‘rﬁz‘cin';ﬂﬁ ;3,’2:? ;‘A‘;Oi?';"::;" 3'62; ﬁz;;'g'fsa '; gpf;" DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR HIGHLY ORGANIC > 107 > 207 HIGHLY 35% AND ABOVE v Sl - LY v LOW LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 Mx NP {1 Mx| 1@ Mx | 11MN [ 10N [ 10 Mx |10 Mx | 11 MN [ 11 MN VODERATE HIGHLY - - - OF A CRYSTALLINE NATURE. . -
BROUP INOEX L L L 4MX [ 8 MX[12 MX|16 MXNO MX AMOUNTS OF omslc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO %gﬁ;fff TTUSED;?: :ﬁ;f.fé': EPAZF\‘OA':.ELEAt OrNoG Tv::cgnzgﬁggms PEEN DISPLACEKENT oF Tre
USUAL TYPES |STONE FRAGS ORGANIC V. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) | INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR g
oF MaJOR | GRavEL, eno | F™NE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS s | SAND | GRAVEL AND SAND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Gen TG EXELLENT 10 6000 S TN I Mew PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA O DUIL SOUND UNDER RAVMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS CONPARED | - on e
AS SUBGRADE POOR O_le_ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROWP IS < LL - 30 :PIOF A-7-5 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?m:”o" (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 g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK* SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
COMPACTNESS OR 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE SLRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION e e, O e T o LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT<) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SyMBOL ﬁe;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 1 10 30 W ARTIFICIAL FILL (P OTHER CONE. PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 10 58 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY' INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 9.25 70 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES < 180 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL ~$~ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 30 270 4 wrreet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-VALUE ALSO AN EXAMPLE
HARD > 30 >4 b INSTALLATION - RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - oo UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 025 0075 0.853 UNSUITABLE WASTE kil ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
CoARSE FINE nOERCY ROCEPTobLE DECRADABLE RO EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE CRAVEL SAND SAND SILT CLAY UNDERCUT D) ACCEPTABLE DEGRADABLE ROCK SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
BLOR.) 0By (GR. SL. L MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POL Ul UL L uL
(CSE. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS gx. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. :I;:‘GALBZ- T:g:%:g;;maﬂg II::H'g:LnE%LygoEr? g:M:rEORDU%EPTARZ&%ZLTATILO';E%”ETL‘Z??OTN IS;SAEOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE 3
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION grrr - DDII;“:LOIEE;EE:E TT::TTION rest ;r:; - :ARPESSU:?TEI';ETER 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.
- DY < L S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VoID RaTIO SD. - SAND. SaNDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE., CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT, SILTY ST - SHELBY TUBE : . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
W LIOUID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL, TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
RANGE - WET - (W) g
e 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
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 . NOTES:
[] cMe-asc [] car sits automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
" DRY - (O REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [mE: O~ INDURATION
PLASTICITY INDEX (D ORY STRENGTH [X] cve-s50 [] wero Faceo FinNGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [ tunc.-carsioe INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene sear TesT 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM CASING W/ ADVANCER O
POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] rortasLE HoIST [ rricone "STEEL TEETH | [ wano aucen MODERATELY  INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
| O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
|:| CORE BIT VANE SHEAR TEST

0J

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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IN_TIP_P, =57
l UCT |
=L- POT Sta. 13+30.00

-L-

PI Sta 217943
= 5823528 (RT)

15" RCP-IV -
@G> B-G| 15" RCP-IV
@

L F c T =

RETAIN

RETAIN EXIST SYSTEM

15" RCP-IV

-L- PC Sta. 1616193

[\l

W,
‘u L 19+p0 LT
/4
<
a7 WwwrF
) )
—
— _\ @
""’Lﬁ-
o]
N

15" RCP-IV

NOTE:

1.BEGIN_MSE_WALL -WALL_I- (STRUCTURES ITEM)
-L- STA 15+0000 (68.75'LT)
INSTALL 48 CL FENCE I'INSIDE WALL (TYP)

ARNOLD G. KING
HELEN H, PRINCE

@) Tom oF xeRNERSVLLE
D8 2207 PG 106
P 42 Py 86-89

RADII DIMENSIONS ARE TO THE EDGE OF
PAVEMENT UNLESS OTHERWISE NOTED
(APPLIES TO ALL SHEETS)

ALL DRIVEWAY RADII ARE 10" UNLESS
OTHERWISE NOTED (APPLIES TO ALL SHEETS)

SEE SHEET 17 FOR -L- PROFILE
SEE SHEETS W-ITHRU W-XX FOR WALL PLANS




REVISIONS

T T I
2023 ADT DHV = 10% i l
2040 ADT BIG MILL FARM RD Z m ey »Hom
2040 ADT DR = 60% kl U5 —
8800 TIST = 1% ASo 7, o RN o
9400 DUAL = 2% MATCHUNE -L- STA 34+50 (SEE SHEET 6) 3 : A tAT) (] 431 FAYETTEVLE STREET. SUITE 600
N -
PR Y, oo ‘ g& 3 ] i . §%
1 5 Iy c&# - "
61900 123% fgg 60500 i 1 7 + i:‘ '\ e ar 2 “a 50 25 0 50 100|
77900 e 75200 [RR0eR E Y 3 i 5 - wn
Y- - 5% ol tuss w o
US 4211-40 BUY/ | us m/. 40 BUS/ SEE DETAIL 25 /SHEET 202 - e ][+ Ht ] =
NC 150 50! 500
DHY = 9% 800 300 DHY = 9% ® ar Pig Sig e DOCUMENT NOT CONSIDERED FINAL
DIR = 60% DR = 65% 10¢ PROTECTION -~~~ 65 * UNLESS ALL SIGNATURES COMPLETED
TIST = 4% £ ST o 3 i ’ £ -
DUAL = 3% 7400 F s B 'S &  SNE— M
= o 7500 DUAL = 3% 3 -
- p
HARMON CREEK RD DHV = 9% =
DIR = 65% )’ - =
TIST = 1% ® Q
DUAL = 2% SPECAL LaTERAL B o ;
£5T 10 Ton N -
£57 220 5 N
58 Benal e 20 L1 <
£ 70 ¥ oo s,

(cooT $TD. 838,01

\E
~
N~
—
NAD 8

) N e N\ /

{\

™

/

- -aray =
2 ® — — _/ \ a0 B2 L]
= E 45 LF EXIST WW FENCE|
_— g \ -
e c ;
T wman L \ 2
e 25, &/ E| T
s st sum i
e\ NG A e 202 7 ; )
¥ SPECIAL LATERAL 'V’ DITCH c 247 RCP-IV. o
¢ — SEE DETAIL S/SHEET 201 e T~ f T H T[T T
a e s et ! 1A o
3 - o c 3
5 = ! = St beac e . ’ ¥ r . L A “g,‘k lc ]
§ 5 L T . AL £ < — —r ~— T 5
g N x
w! i e o A suve st DEAL LssHEE 20 ey o s s up
Hi= = Coa =T M
E | o — 1 - = T T = _|— 3 =7 T T = = [
e e e — — < — us 42/ s _ -~ £ - - - — — — 4 = ] I /NC 150 13 ¥ % cowmr o =~
#’_______________@__f__s e —C E === =========== STRASTON T = i il — ’g
VE==================="0S="""====zg=z============3== ‘_'_'_‘“’T_'_‘“““"‘“““‘““““‘E
e sz R AR s S s st ======= = == = e == === g
FT-—_-_-_-—_-_-_-—_-_-—-Z_-—-—Z-Z-<zZ e — EWE*@MENUE - - - - - - - - C-T-T-T-—T-—T-—Z-—Z—o—o—TotHo | Swau _Faceo Precast cowe oaRRER = o e g meser— = [
- & - = I
F----z--czZ-cz-z--z--zZ-zZ-Z-C-oCcC-oo o EFSo o oSS oo oo oo oo SRR D N T =¥
sese xr e oo samen +— = A
T N A v 20 T
85 05 WED A ST ST Soracd hry - c C o s |
AT fusd M R ST TR 2 % e 2
Y= STA 32446 10 53435 (AT et RETAR ST SYSTEM —_— 3 = ) 3 = 7 - = — —-—
] -— ]
2
; ) |1
. ¢ L 2000 R //

OFFERENT COORONATE SYSTEW

eust @ W‘Lpﬂﬁ OTHERSIUSES i ( d @ /

a0
Repv

| /
Y

| 4 o1cs « F
\ / g

= i ! W \,

- d e

SEE DETAIL 1

o
RETANING. Walk (TN e cu G| 3
W R q
5 oo Fror 16 5% 7 D
P A
(720 sYgre \ reac exrnsion P
see oeral 1790eet 28 W\

® o . ®
E\":Y ) y

\ S 552 sw ’

$DATE$

il

S~ conc Lxeressuw —— 4 ] 7 /t’ @

-

L . 5 3 £X0 // u 1 WATCHUNE (SEE SHEET 4)

4 .
= z - - =
= — = =TRool¥ T/ ~ SEE SHEET ZB IFUR INTERSECTIDN DETAILS
PR gt | . NN R SEE SH OR GORE DETALS
£ e : N SEE SHEETS 17 AND. 16 FOR ~L PROFILE
* : - PN N D A e
\ — - .- . - — . . N\ NP, obrr
; = 7 ypnnn - Tannn —_—~ > —_ o R ‘.;t;% — SEE SHEET 25 FOR -YIRPB- PROFILE
S5 i T scme soenx .7 . A . < e s w14 2000 w7 SEE SHEET 25 FOR -YILPB- PROFILE
g ’ ! e c—_— - L . \ % W Sl %V s o s s sy SEE SHEET 26 FOR ~YIRFD- PROFILE
z - 3 Axer \ S B VS AL LS 1 S Enross w0 ~YILPD-
p - 3 - STA 3643 SEE SHEETS S-ITHRU S-XX FOR STRUCTURE PLANS
conc ExPrESSIAY GUTTER PROP SOG - SHOULDER BERY GUTTER - - 1 O \ \ + 1 900 ¢ Egﬂﬁ:mwggﬁn%ﬂ% - 54 Sevdass 10 iaeo i | SEE SHEETS W-X THRU W-XX FOR W.
DETAIL SHOWING BRIDGEPAVEMENT RELAT|ONSHLP ~ o P A 330 \ \ \ 7 REUrE MWD RESET 90 4 ENST Wh FENCE ADNG C/A LNE SEE SHEETS C-ITHRU C-XX FOR C_ULVERT FLANS




REVISIONS

5/14/99

$DATE$

. PROJECT REFERENCE NO. SHEET NO.
Kimley »Horn I 2
-] - -Y3- ROADWAY DESIGN HYDRAULICS
Oz ENGINEER ENGINEER
PI Sta 49+29.80 Pl Sta 61+48.44 PI Sta 114471 PI Sta 15+95.90 421 FAYETTEVILLE STREET, SUITE 600
A = 402 197" (RT) A = 57" 38 597 (LT) A = 3325 353(LT) A = 1533 339 (RT) RALEIGH, NC 27601
D = 047’ 369 D = 803 305" D = [T 37 461 D= 1419262 e
L = 50894 L = 71539 L = 1896/ L = 10863 Tl
T = 25458 T = 3912 T = 9759 T = 5465 -r3- 1a.10# }
R = 722000 R = 7100 (DS = 45 MPH) R = 32500 R = 40000 AB>ceF e
SE = NC SE = SE = 004 SE = 0035 T ADIUS
RO = NONE RO = I56 RO = 84 RO = 185
25 RT
*Fq,,v < NS, -Y3- POT Sta. 10+0000
AT DOCUMENT NOT CONSIDERED FINAL
%) 3 . UNLESS ALL SIGNATURES COMPLETED
4 S 49°45' 593 F
+50 é‘l %3
38'R < RETAIN EXIST DRIVEWAY
EX. RW. U.//g /o o c w_»-
50RT & w — 11
@B ADIST M) NAD 83/NA 20
@ . NN -Y3- PC Sta.10+4952
02
5/ é/’? S) S RE gX(’g/W
\ T,
'?C’V/‘?/DG o3 &1 N
0P of<Z & EX. RW
2 A M 42' LT
ADJUST CB Q73 Ik \ETCB@
36" RCP-IV NS RETA
2 NVERT DI TO 1B Q732>
EX. RW, F\ 04 00
55 RT 3
150 QD CBG— - & , F e Ao
3B KT Q2B 8.6 \“E X - ADIUST C8Z3®  -¥3- PT Sta. I2+3943
_ I~ POT Sto. i N |l Repa %’,8 rolll 1 k 380 _+55
30" RCP-IV 51 LT
A oF a0 1020 : 1€ AF el
= 89 26'05 w s I ot
5 S D! 00 390 5T w
8 ¢ 3
] 7a.] ® o5y . -~ PC St 57457
- . b D>
8 A= 9rar o040 Fd R 8 nsY
R EX. RW > =
% w = W o3oruT \,h +82
3 Iz 44" +45 W 128" LT
n 3 L'\ 20 1T “\ +60
450' STORAGE a3 58’ (%] 265' TAPER 1357 LT\ o
™ I o575 ~
Q TAPER 2 5?76” 6215 P ¥
4 + + .
D> 265 TAPER CBG é i 1/ e =2 Ul
CLASS ‘B’ RIP RAP SEE o %G 7 E, 48 LT 60 w
EST. 3 TONS EX. PA " 3 45" LT
- U, 5T ~ | NOTE 4 - 200 T " - [o1 15" RCP-IV 225' STORAGE \ &
© 422 T\ % 7 00 CBF Q74> +10(Y3) EXRW S @
18" RCPAV EX. RW 38T O A T25(Y3 EX. RW 403 45LT S &
— +50_ EXPL -4 n +20(L) ) <\ _/EX. +55(L) 48" +42 +
] CB-G<TTTD> 5700 3 & EX. RW ¥ —_ §6.50° 17X BW 56 T
w 15" RCP-IV UE PUE QN9 =
a . R £ E‘Ar-/ e 9 * 3 62T o e PUE
45T — —_ — ¥ —_ T
y — — —_ AN —— . — —Cc _
W -~ C - T T e s e s 7 ARSEND 7 VA WA i .~
Il g 7] 03/2] W QIADCB-FR | 270 Ot il mitin
- I TR T RCP Y = - - = 023 - = == Z= ey o~ = - = — — > o+ RCPY. =+
S : N CoNC IsLanD QLD CB-G CBEQAD T"REPV — 72pCBF Ni« NGB s nore e i s 15" RPN e N s 2 S
Fla sty =~ = = ] — : . D /5+00 ~_|_COnC IsLAD . £ 8] E— 520 =
Y ] L TS | I 24 RPN D @ o L e M E AN LR o
2 = =6 1. &5 N QD> Bk CTD| po®N 507 216°E _ _~f § 0248, ® 032 e~ 8. _ _3 8 5| <& Cl W
Nl lRE N —~ - 2 —— TR C Y Y EEEET . —— e\ WS rewove | 2
> > — RYZ 7 s T
4 e REM - - :ascp_w REMOVE DI DT — - = AN
T o 18" RCP-IV ik 7 =& -
70. _ — T Fizsn/ 7 T [ o - (<)
| = _ . > P, 500 EX. KW +00 =
=[c c — —RL — —% speciAL cur DiTcH [c<z®> l{€ &V 51 & A RYE 5w |© _— e —
3 15" RCP-IV c SEE DETAIL 12/SHEET 2D-1 Uf——H—DUE—=55 AL V 4, 30" RCP DUE UE € bue
a PUE DUE D\; II DUE DUE DUE i 74 RT 80" RT +78(Y3) SEE NOTE 2
S +19 8207y 15 REPIV R, B F 83T SPECIAL CUT DITCH
S 18" RCP-IV 198 gg, RT 15" RCP-IV 12 REMOVE +08.50  SEE DETAIL 12/SHEET 2D-1
= 80"RT 655 +75(Y3) +07__ 49950 BTRT
SPECIAL CUT DITCH 92 +19.48(v3 EX. KW 77'RT 8229'RT > 80 RT
SEE DETAIL 12/ IERT 03 +92.67(Y3 95’ PUE 450" STORAGE SPECIAL LATERAL 'V’ DITCH
SHEET 2D-1 ., ] +90(Y3 / 45711 ¥ SEE DETAIL 15SHEET 2D-1
a0 15" RCP-IV EX. RW 5 15
84.07'RT SPECIAL LATERAL V' DITCH — Y3- 1g, 15+4I, ¢ S +%3, Y";
SEE DETAIL 5SHEET 2D-1 157 RCP_IV o5/ « EX. RW
. I
L— 15" RCP-V +25(Y3
EX. RW F/% o §/ 29137_'1?8
-L- PT Sta. 5/+84J6 § -y3- PT_Stg, I6+4
+45 KN
720’ RT z
Z
-DRWI- POT Sta. I1+50.00
1a. 17 +
@ DOUGLAS A, BRONN @ RANDALL EPPERSON | /2105 7110 o asavoow EXisT FiPE
. 1.PLUG.FILL AND ABANDON EXIST Pl
DB 3283 PG 2123 SUSAN EPPERSON 2. SPECIAL LATERAL 'V’ DITCH W/ CLASS ‘B’ RIP RAP
PB 32 PG 35 0B 2083 PG 2845 SEE DETAIL 6/SHEET 2D-1
PB 32 PG 35 EST 60 TON.
EST 120 SY GFD
-Y3- tg, 18+ @ JOHN M. ABERNATHY

3.INSTALL 18" RCP-IV AND CONVERT EXIST CB TO JB
4.CONSTRUCT RETAINING WALL -WALL_3- FROM -L- STA 52+00.00 TO
3,502 5312318 (48'LT) AND INSTALL 48" CHAIN LINK FENCE I' INSIDE WALL

SEE SHEET 2B-IFOR INTERSECTION DETAILS
SEE SHEET 18 FOR -L- PROFILE

SEE SHEET 27 FOR -Y3- PROFILE
SEE SHEET 29 FOR

-DRWI- PROFILE

SEE SHEETS W-X THRU W-XX FOR WALL PLANS



5/14/99

REVISIONS

MATCHLINE

$DATE$

-L- STA II3+00 (SEE SHEET 1)
T T

. PROJECT REFERENCE NO. SHEET NO.
U-5760 6
-L- -y9- Klmley » Horn ROADWAY DESIGN HYDRAULICS
©Qun ENGINEER ENGINEER
Pl Sta_116+89.16 Pl Sta_120+07.00 PI Sta 12+92.95 Pl Sta I4+39.7/ Pl Sta 16+4544 421 FAYETTEVILLE STREET, SUITE 600
A= 2 40' 282 (RT) A = 29 10° 03./ (LT) A= l'03‘IIJ‘(L ) A= I'48'54 ) A= T5 55.9'(RT) — RALEIGH, NC 27601
D = 803 305" D'8'03'30.5' D = rog 453 D = '258' D = 527 24.3 o
L = 26891 = 36197 L = 9190 L= IOI.37’ L = 89r CONST. REV.
T = 136JF T = 18499 T = 4595 T = 5069 T = 4461
§E= 70.%(‘7” §E= 7IIA{CX7' R = 500000 R = 320000 R = 105000
RO = 144 RO = 72
DS = 45 MPH DS = 45 MPH
DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
_ RETAIN
-|- PC Sta. 1545305
8 R
) 85 »
I 200" STORAGE
+27.50 ¥ §
100° ¥3H A
ir g 8 2 [ END TIP_PROJECT U-5760
ko SPECIAL LATERAL 'V' DITCH
R SEE DETAIL 55SHEET 2D1 END CONSTRUCTION
B =-L- POC Sta.l20+7100
96.50' -L- CEay vy & 200,
. ] [
HOPKINS RD (SR 2649) b1 / . o e
we N 292ror5W : w [T N
DhE] DUE—— DUE 0 [ﬂ'}ue T E
e[ e ] C_o® e DEI—C% oy =
. [ < —] - —— = -« —— “ — ]
G £53.05 - ~—_= +22(1) x
| nmmurye) ca—r Vo S e a7 ~/ & EX AW 57 LT g
N e T e e R T 7 ~~F. +4979 | +22 +22(1)
- S e, iy 5511/ 45 L] +17.46 EX. W\ | RETAIN %
: CB—G<_®° . i EF hrycen =
. 4639'T
REMOVE CB-G 2R -
O’:i&é&a = Eg—RG 5€CP2""V DI XN
15" RCPIV ~ 20,
— |« 5 36D = 15" RCP-IV-
= s or o IS
S K ™
157 E+X.l W 3 DD
RCP-IV W 555'3; NS/ <D ~~ RCPV
60 T = _~ _15" RCP]] 22
+15 E R & fF T & DI g Y —
3 o/ Lz = :
DR/VB% 70 BE é’ o Ue S R
- E
ggong%’BOWNER REMOVE: +22 ZR
— DRIVEWAY TO BE EXISTING 30 KT o D
DRIVEWAY
CONSTRUCTED BY L7279 <> 1218 RETAIN
PROPERTY OWNER R 00 o5 X RW \ SYSTEM
67,50 1536 KT 2ooxT 50"RT
g o il I B
SEE DETAL HOPKINS ROAD s | 4R DO NOT DISTURB
- ANIMAL _HOSPITAL 40.567RT POTENTIAL UST
8'x12" CURB

DO NOT DISTURB BUILDING 3
FOUNDATION DURING 405 ©
WALL EXCAVATION 37 47RT o
50" =
“l
=L- P ta, 118+, 58
INSTALL 5 MONOLITHIC CONCRETE MEDIAN & 28 -L- POT Sta. 12019645 =
-L- STA 1I8+2200 TO /19+3000 > SR} -Y9- POT Sta. 1314382
§g A= 8921430
==
N N 59°40' 109 E
O
= +

NOTES:
I.CONSTRUCT RETAINING WALL -WALL 4- FROM
-L- STAIIT+2500 TO 118+22.00 (RT)

p —

DEBORAH ANN STERNBERG
© gk Jost

DB 1857 PG 336
DB 1729 PG 4170

Y TRAFFIC SIGNAL

SEE SHEET 2B-2 FOR INTERSECTION DETAIL
SEE SHEET 2IFOR -L- PROFILE

SEE SHEETS W-XX THRU W-XX FOR WALL PLANS
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